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also suggested in different geographic areas of Japan

(Supplementary Fig 2b–i).

The decreased rate of viral hepatitis-related HCC

We further assessed the transition in the etiologies of HCC.
In the data before 2008, the rate of viral hepatitis-related

HCC was quite high (85.3%). The rate of viral hepatitis-

related LC tended to decrease over time (73.9% in the
2008–2010 data and 69.3% in the 2011–2013 data). In the

data from 2014 and thereafter, the rate of viral hepatitis-

related HCC further decreased but still remained high
(64.4%) (Fig. 5). When the oldest data (before 2008) and

the most recent data (2014 and thereafter) were compared,

the rates of HBV (14.7%), HCV (69.2%) and HBV ?
HCV (1.4%) dropped to 11.6% (p\ 1.0 9 10–10), 51.9%

(p\ 1.0 9 10–10) and 0.8% (p\ 0.05), respectively.

Among the etiologies of non-viral HCC, the rate of NASH-
related HCC showed an approximately fivefold increase

from 1.5 to 7.2% (p\ 1.0 9 10–10). The rate of ALD-

related HCC also increased from 8.5 to 18.6%
(p\ 1.0 9 10–10).

To assess the transition in HCC etiologies in detail, we

also evaluated the changes in the real numbers of patients.
We analyzed the data of the 29 hospitals with records that

included the annual number of newly identified HCC

patients each year, without any missing years, from 2008 to
2016 (see Fig. 2). A total of 9362 cases with 6320 male

patients (67.5%) and 3042 female patients (32.5%) were

included. A comparison between the data in 2008 and 2016
revealed that the numbers of newly diagnosed HCC

patients with HBV mono-infection decreased from 149 to

97 (Fig. 6; blue line). The numbers of HCC patients with
HCV mono-infection also decreased from 656 to 379

(Fig. 6; orange line). In contrast, the numbers of patients

who were newly diagnosed with non-viral HCC increased
from 248 to 343 (Fig. 6; green line).

Fig. 2 Flowchart of the assessment of the annual numbers of newly
diagnosed HCC patients. In this study, we aimed to estimate the
transition in the real number of cases of newly identified HCC-
complicated LC. Most of the hospitals supplied data up to 2016, since
the deadline for the abstract submission was set in December 2017.

Among the contributing hospitals, 29 had comprehensive data on the
number of newly identified LC patients for 2008–2016 (N = 9362).
We used these data to estimate the trends in the annual number of
newly diagnosed HCC cases in designated hospitals in 2008–2016

Fig. 3 Overall results regarding the etiologies of LC in the collected
data. The 23,637 patients included 15,803 (66.8%) male patients and
7834 (33.2%) were female. HCV mono-infection (60.3%) and HBV
mono-infection (12.9%) were the leading cause and the third-most
common cause of HCC in Japan, respectively. Alcoholic-related liver
disease (14.2%) and NASH (4.2%) were also important causes of
HCC in Japan; however, viral hepatitis, particularly HCV, remained
the dominant cause in the current survey
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reduction in the number of viral hepatitis-related LC

patients. To assess the transition of LC patients with the
real numbers of patients, we analyzed the data of the 36

hospitals that were able to provide the number of LC
patients newly diagnosed each year from 2008 to 2016

without missing any years (see Fig. 2). A total of 18,358

patients were included in this cohort (male, N = 11,441
[62.3%]; female, N = 6917 [37.7%]). In the 36 hospitals,

the numbers of patients who were newly diagnosed with
LC due to HBV-infection alone decreased from 241 (in
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Fig. 3 Overall results of the
collected data on the etiologies
of LC. A total of 48,621 cases
were finally provided to analyze
the etiologies of LC in Japan. In
this cohort, 29,951 (61.6%)
patients were men, and 18,670
(38.4%) were women. HCV
infection was the leading cause
of LC in Japan, and HBV
infection (11.5%) was the third-
most common cause. Although
alcoholic-related liver disease
(19.9%) and NASH (6.3%) were
contributory causes of LC in
Japan, viral hepatitis,
particularly HCV, was the major
cause
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Fig. 4 Geographic differences in the etiologies of LC. The etiologies of LC in all LC patients in the different geographic areas are shown. HCV-
related LC was the leading cause of LC in all areas
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2008) to 160 (in 2016) (Fig. 6; blue line). The numbers of

patients who were newly diagnosed with LC due to HCV-
infection alone remarkably decreased from 1074 (in 2008)

to 620 (in 2016) (Fig. 6; orange line). In contrast, the

numbers of patients who were newly diagnosed with non-
viral LC increased from 756 (in 2008) to 1028 (in 2016)

(Fig. 6; green line). The ratio of viral hepatitis-related LC

was[ 60% in the 2008 data (total, 63.7%; HBV alone,
11.6%; HCV alone, 51.5%; and co-infection, 0.6%). The

ratio tended to decrease and dropped below 50% in 2016

(total, 43.4%; HBV alone, 8.8%; HCV alone, 34.1%; and
co-infection, 0.4%). The ratio of non-viral LC increased

and surpassed that of HCV-related LC in 2013. In brief, the

real number of patients newly diagnosed with viral hep-
atitis-related LC decreased, while the real number of

patients newly diagnosed with non-viral LC increased from

2008 to 2016 in Japan.

The transition of etiologies in non-viral LC patients

As shown in the Fig. 5, in accordance with the increase in

the ratio of non-viral LC patients, the ratios of major non-

viral LC etiologies in patients diagnosed in and after 2014
were higher than those in patients diagnosed before 2008,

Table 1 The data of the sex and mean age of the cirrhotic patients with diagnosis year (N = 45,834)

Diagnosis year
(number of patients)

Total cases
(N = 45,834)

–2007
(N = 14,051)

2008–2010
(N = 6506)

2011–2013
(N = 8284)

2014–
(N = 16,993)

Men/women (%of men) 28,252/17,582 (61.6%) 8708/5343 (62.0%) 4082/2424 (62.7%) 5153/3131 (62.2%) 10,309/6684 (60.7%)

Mean age (years) 66.4 63.8 66.4 67.4 68.1

Fig. 5 Transition of the
distribution regarding the
etiologies of LC. The transition
in the distribution of the
etiologies of LC. The ratio of
HCV-related LC was notably
decreased during the last
decade, and that of HBV-related
liver cirrhosis has also gradually
declined. The ratio of non-viral
LC surpassed that of HCV-
related LC in patients who were
diagnosed in and after 2014

Fig. 6 The transition in the
number of patients who were
diagnosed with LC. The
numbers of newly diagnosed LC
patients were identified
according to the year of
diagnosis, and a total of 18,358
patients were analyzed. The real
numbers of patients with HBV-
related and HCV-related LC
decreased and the real number
of patients with non-viral LC
increased in 2008–2016. The
percentages of the etiologies are
shown in the graph bars
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• B型, C型の減少
• アルコール, NASHの増加
• ⾮B⾮C型の50％以上はアルコール
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肝硬変/
肝線維化の治療

原因の治療
ウイルス性肝硬変 ︓ 抗ウイルス療法
アルコール性肝硬変 ︓ 断酒
⾃⼰免疫性肝硬変 ︓ 免疫抑制療法

抗炎症療法

栄養療法 ⾷事療法
肝不全⽤経⼝栄養製剤

合併症の治療

肝性脳症
腹⽔・浮腫
カルニチン⽋乏症
⽪膚瘙痒症
⾨脈圧亢進症
消化管出⾎

発癌対策 早期発⾒（スクリーニング）
治療（「肝癌診療ガイドライン」※参照）

肝移植

肝硬変の治療⽅針



肝硬変診療ガイドライン2020（改訂第3版）
肝硬変の合併症に関するCQs
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C型肝炎治療ガイドラインの改訂点
⾮代償肝硬変︓SOF/VEL
DAA不成功︓SOF/VEL+RBV

⼩児例︓GLE/PIB

⽇本肝臓学会︓C型肝炎治療ガイドライン第8版, 2020年7⽉



ER Lumen

R. Bartenschlager et al. NATURE REVIEWS MICROBIOLOGY VOLUME 11 JULY 2013 483-496より⼀部改変

本邦で承認されたC型肝炎経⼝治療薬
（2/2021現在）
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治療期間は全て12週
C型代償性肝硬変（DAA治療歴なし）
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2．代償性肝硬変（ＤＡＡ治療歴なし）＊1 ＊2 ＊3

1型

代償性肝硬変

※1ソホスブビル/ベルパタスビル配合錠以外のIFNフリーレジメンはChild-Pugh分類grade BまたはC
の症例には禁忌、ないし使⽤すべきではない．DAA治療歴のない代償性肝硬変に対するソホスブビ
ル/ベルパタスビル配合錠の保険適⽤はない．

※2 治療前のNS5A変異測定が推奨されていない治療レジメンにおいても、同変異が及ぼす治療効果へ
の影響については、市販後⼗分に検討される必要がある．

※3 1型と2型の混合感染に対してはすべてのゲノタイプに有効なGLE/PIBないしSOF/LDVで治療する．

※4 重度の腎機能障害（eGFR＜30mL/分/1.73m2）または透析を必要とする腎不全の患者に対するSOF
の投与は禁忌である．

※5 国内臨床試験におけるGLE/PIBの投与期間は、代償性肝硬変では12週間である。

・SOF/LDV （重度腎障害なし)＊4 

・EBR+GZR
・GLE/PIB ＊5

2型
・SOF＋RBV（重度腎障害なし)＊4

・GLE/PIB ＊5

・SOF/LDV （重度腎障害なし)＊4

エレルサ, グラジナ
2021年10⽉販売中⽌
2022年4⽉薬価削除
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５．C型⾮代償性肝硬変＊1

Child-Pugh分類
grade B⾮代償性肝硬変

（全てのゲノタイプ）

※1 DAA治療不成功例への再治療の場合、SOF/VEL+RBV24週間投与は施⾏すべきで
はなく、肝臓専⾨医の判断においてSOF/VEL12週間投与を選択肢とする．

※2 重度の腎機能障害（eGFR＜30mL/分/1.73m2）⼜は透析を必要とする腎不全の
患者に対するSOFの投与は禁忌である．

※3 Child-Pugh分類grade C （とくにChild-Pughスコア13〜15点）症例に対する
同薬剤の安全性は⼗分に検証なされていない．

したがって、SOF/VEL投与については、肝臓専⾨医によって治療⽅針が決定され
るべきであり、投与の場合には極めて慎重な経過観察が望ましい.

・SOF/VEL12週間（重度腎障害なし）＊２

Child-Pugh分類
grade C

・SOF/VEL12週間
（重度腎障害なし、肝専⾨医による
治療⽅針判断） ＊２ ＊３

・経過観察

エプクルーサ12週
(重度腎障害なし)

エプクルーサ12週
(肝臓専⾨医による治療⽅針判断)
経過観察

C型⾮代償性肝硬変

• ⾮代償性肝硬変に対する
2回⽬のDAA治療の場合, 
エプクルーサ12週を選択

• エプクルーサ＋リバビリン
24週は投与すべきでない

• 肝臓専⾨医が治療⽅針判断
• CP13〜15点症例に対する

安全性は検証されていない



⾮代償性肝硬変に対するSOF/VEL実臨床成績

使⽤DAAの内訳
代償性肝硬変 ︓LDV/SOF, EBR/GZR, GLE/PIB, SOF/RBV, SOF/VEL/RBV
⾮代償性肝硬変︓SOF/VEL

Tahata Y, et al. JG 2021, 56:67-77

全国26施設共同研究
SVR12 ⾮代償性SVR群の肝機能変化

⾮代償性SVR群のCP変化

代償性
N=108

⾮代償性
N=82

CP-B︓50%がCP-A
CP-C︓27%がCP-Bに改善



慢性肝炎・代償性肝硬変（IFNフリーDAA前治療不成功例）

⽇本肝臓学会︓C型肝炎治療ガイドライン第8版, 2020年7⽉

マヴィレット12週
エプクルーサ＋リバビリン24週

• 2回⽬のDAA治療の前に
は耐性変異検査必要

• 肝臓専⾨医が治療薬選択

４．慢性肝炎・代償性肝硬変 ＊1＊2 （IFNフリーDAA前治療不成功例）

・GLE/PIB １２週 ＊3＊4

・SOF/VEL+RBV ２４週＊4

１型
・プロテアーゼ阻害剤＋ＮＳ５Ａ阻害剤の不成功例
・ＮＳ５Ａ阻害剤＋ＮＳ５Ｂ阻害剤の不成功例

２型
・ＮＳ５Ｂ阻害剤＋リバビリンの不成功例

※1 IFNフリーDAAによる前治療（ダクラタスビル+アスナプレビル併⽤、オムビタス
ビル/パリタプレビル/リトナビル配合錠、ソホスブビル/レジパスビル配合錠、エル
バスビル＋グラゾプレビル併⽤、ダクラタスビル/アスナプレビル/ベクラブビル配合錠）
を⾏い不成功となった例ではL31やY93以外にP32⽋失やA92など多彩な変異が出現する。
ことにP32⽋失はNS5A阻害薬に対して強い耐性を⽰し、P32⽋失以外の変異も治療効果
低下に関与する可能性がある。従って、DAA前治療不成功例に対する再治療を検討する際
には、NS3/4AならびにNS5A領域の薬剤耐性変異、ことにP32⽋失の有無を測定した上
で、肝臓専⾨医により慎重な治療薬選択がなされることを推奨する。

※2 ⾮代償性肝硬変に対するGLE/PIB治療の安全性と有効性は確認されていない。
RBV投与は禁忌であることからSOF/VEL+RBVも投与すべきではない。

※3 国内臨床試験におけるNS3阻害剤＋NS5A阻害剤治療不成功例に対するGLE/PIB治療
の著効率は約9割であったが、少数例であったため、治療前の薬剤耐性変異が及ぼす
治療効果への影響については、今後、市販後の治療成績が⼗分に検討される必要がある。

※4 GLE/PIB 12週 治療不成功例に対してはSOF/VEL+RBV 24週、 SOF/VEL+RBV 24週不成功例に対しては
GLE/PIB 12週 が治療選択肢となるが、臨床試験においても実臨床においてもその有効性は確認されておらず、
肝臓専⾨医により慎重な治療薬選択がなされることを推奨する。
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Highlights
! Multiple direct-acting antiviral regimen failures

may generate multiple RASs.

! Prevalence of RASs increased according to the
number of failed regimens.

! These mutations contribute to viral resistance to
multiple treatment regimens.

! These mutations must be considered in decision
making of chronic hepatitis C treatment.

Lay summary
Resistance-associated substitutions (RAS) in the
genome of the hepatitis C virus are 1 of the major
causes for failed treatment. We investigated RASs after
failure of various treatments for chronic hepatitis C,
and found that more complicated RASs accumulated
in the viral genome with successive failed treatments.
The highly resistant P32del RAS at NS5A region was
uniquely found in patients for whom DAA treatments
had failed, and was linked to the presence and
absence of specific RASs.

https://doi.org/10.1016/j.jhepr.2020.100138

Research article

information online), whereas the prevalence of L31M in NS5A
increased (Table S7 in the supplemental information online). No
RASs showed a time-dependent relationship after failure of LDV/
SOF (Table S8 and S9 in the supplemental information online).
Given that all the samples were obtained in the period up to
1 year after failure of OBV/PTV/r, EBR + GZR, and DCV/ASV/BCV,
no significant relationship was detected between these RASs and
the time period before sampling.

RAS patterns according to the number of failed regimens
Failure of multiple regimens was observed in 92 patients, with
failure of 2 regimens in 80 patients and failure of 3 regimens in 12

patients. The RASs detected for each regimen are shown in Table 1,
and the clinical characteristics of the patients are shown in
Table S10 in the supplemental information online. The incidence
of liver cirrhosis was higher in patients who had experienced
multiple treatment failures than in those who had experienced
failure of 1 regimen. In addition, a previous history of hepatocel-
lular carcinoma and IFN therapy with PIs was more frequent in
patientswith a history ofmultiple treatment failures than in those
with failure of 1 regimen. Given that we aimed to compare the
relationships between the pattern of RAS accumulation and fail-
ure of IFN-free therapy, we used the data of patients who had not
received IFN + PI therapy to analyse NS3-RASs.
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EBR + GZR (15)
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Failed regimen (n) 
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Fig. 1. Prevalence of RASs in the NS3 and NS5A regions of the HCV 1b genome after the failure of a single treatment regimen. (A) The prevalence of Y56-
RASs, A156-RASs, and D168-RASs differed in the viral genomes of patients who had received different treatment regimens. The follow pairs at NS3 were detected
with a significant p value: (Y56-RAS) daclatasvir plus asunaprevir (DCV + ASV) vs. ombitasvir/paritaprevir/ritonavir (OBV/PTV/r), p <0.01; (A156-RAS) DCV + ASV
vs. elbasvir plus grazoprevir (EBR + GZR), p = 0.03. The frequency of D168-RAS was significantly different in patients exposed to different treatment regimens,
including ASV and LDV/SOF (p <0.01). Patients who had previously received interferon plus protease inhibitor treatment were excluded. (B) Different frequencies
of R30-RAS were detected in patients who had received DCV + ASV and ledipasvir/sofosbuvir (LDV/SOF) (p = 0.01). In L31-RAS, the prevalence was different in
patients who had received LDV/SOF and DCV + ASV (p <0.01) or EBR + GZR (p <0.01), and in those who had received OBV/PTV/r and all other regimens (all p <0.01).
The prevalence of RASs was analysed using the chi-square test, with p <0.05 considered to be statistically significant. NS, non-structural; RASs, resistance-
associated substitutions.

Research article

4JHEP Reports 2020 vol. 2 j 100138

DAA治療失敗例における薬剤耐性変異の実態

初回DAAで失敗
すると約5％に
P32del出現

DAA治療で複数回失敗
すると複雑な薬剤耐性
出現率が増加する

Itakura J, et al. JHEP Reports 2020

失敗しないDAA
治療戦略が重要
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⾮侵襲的肝線維化指標による診断
Child-Pughスコアの利⽤
定期的な画像検査

定期的な腫瘍マーカーの測定
陽性者アラートシステムの導⼊
アラートシステムによる受診
指⽰

H30 R2

陽性者アラートシステム
による受診指⽰に関して
は⽬標値に到達

指標値

DAA-failure治療前
HCV-RAS検査の有無
に関しては⽬標値到達

治療ガイドラインに基づいた説明
serotypeまたはgenotype検査
2回⽬治療前HCVRAS検査
併⽤薬の確認

SVR12、24の評価
肝線維化指標に応じた
SVR後フォロー

SVR後の定期通院

SVR後の定期画像検査
SVR後の定期肝線維化指
標検査

SVR後の定期腫瘍マーカー

指標値

H30 R2

瀬⼾⼭博⼦, 考藤達哉 令和3年度厚労科研政策研究 拡充班調査
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R3* R3*
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1

Child-Pughスコアの
利⽤が低下傾向

肝線維化指標に応じた
SVR後フォローが低下
傾向

*2022/1/21時点

肝炎に関する指標値とその推移（拠点病院）
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C型肝炎⺟⼦感染⼩児の診療ガイドラインのステートメント

• 欧⽶では, SOFならびに
LEV/SOFの12歳以上での使
⽤が承認されているが, わが
国では未承認

• わが国では, 12歳以上のC型
慢性肝炎症例に対して
GLE/PIBが承認

• 12歳以上の⼩児C型慢性肝炎
では, GLE/PIBによる治療を
考慮

• 12歳未満の⼩児では, ALT値
の持続⾼値例, または線維化
が強い症例では, 抗ウイルス
治療を考慮してもよい

Recommendation
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B型肝炎治療ガイドラインの改訂点

第3.3版（2021年1⽉）
第3.4版（2021年5⽉）

HBV再活性化対策についての改訂・追記
• 免疫チェックポイント阻害剤, ⽿⿐科領域で

のステロイド使⽤について

⽇本肝臓学会︓B型肝炎治療ガイドライン第3.4版, 2021年5⽉
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慢性肝炎

肝硬変 ETV/TDF/TAF

初回治療

Peg-IFN治療

ETV/TDF/TAF

治療反応性
あり

治療反応性
なし

HBVDNA 2,000 IU/ml 
(3.3LogIU/ml)
かつ
ALT 31 IU/l以上
(HBe抗原は問わない)

B型肝炎 抗ウイルス治療の基本指針

HBVDNA 陽性
(ALT, HBe抗原は問わない)

再燃時
①Peg-IFN治療
②ETV/TDF/TAF

再治療

ETV/TDF/TAF

ETV/TDF/TAF中⽌
後の再燃時*
①ETV/TDF/TAF
②Peg-IFN治療

*再燃時の再治療基準
HBVDNA 10,000IU/ml(5LogIU/ml)
以上またはALT 80 U/L以上

エンテカ, テノホ, タフ
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ᛶᝈ࣭⭺ཎᑐࡿࡍචᢚไ⒪ἲࡿࡼ᪤ ឤᰁ⪅ࡢࡽ HBVάᛶ(HBV DNA㔞 

2.1 log copies/mL(20 IU/mL)௨ୖ)ࡀ 121୰ 6㸦2ࡣ⒪㛤ጞ๓ HBV DNA 㔞 <2.1 

log copies/mL(20 IU/mL)᳨ࣝࢼࢢࢩฟ4ࠊࡣ HBV DNA㔞 <2.1 log copies/mL(20 

IU/mL)ࣝࢼࢢࢩᮍ᳨ฟ㸧ࠊࡀࡓࢀࡽࡳάᛶࡢᮇࡶࢀࡎ࠸ࡣ⒪㛤ጞᚋ ᭶௨ෆ6

ࡓࡗ࠶࡛ ࡶࡃ࡞ኚ᭦ᚋᑡࡢ⒪ෆᐜࡧࡼ࠾චᢚไ⒪ἲ㛤ጞᚋࠊ࡚ࡗࡀࡓࡋࠋ(343 ᭶6

㛫ࠊࡣ᭶ 1ᅇࡢ HBV DNA㔞ࡀࢢࣥࣜࢱࢽࣔࡢᮃ6ࠋ࠸ࡋࡲ 㛵ࢢࣥࣜࢱࢽࣔࡢ᭶ᚋ௨㝆

චᢚไࠋࡿࡍウ᳨ࢆᮇ㛫ࡧࡼ࠾㛫㝸࡚ࡋ៖⪄ࢆ⒪ෆᐜࠊࡃ࡞༑ศ࡛ࡣࢫࣥࢹࣅ࢚ࡿࡍ

⒪ἲ୰άᛶࡓࢀࡽࡳࡀሙྜࠊࡣචᢚไ⸆ࡢᢞࡕ┤ࢆ୰Ṇࠊࡃ࡞ࡣ࡛ࡢࡿࡍ

ᑐᛂࢆ⫢⮚ᑓ㛛་┦ㄯࡀࡢࡿࡍᮃࠋ࠸ࡋࡲ 

࠶චᢚไ≧ែࡾ㝈ࡿ࠸࡚ࡋ⥆⥅ࢆචᢚไ⒪ἲࡣᛶᝈ࣭⭺ཎ࡛ࢳ࣐࢘ࣜࠊ࠾࡞

ࡿ࠸࡚ࢀࡉሗ࿌ࡀࡇ࠸ࡃࡾࡇ㉳ࡣ⅖⫢ࡶ࡚ࡋ᪼ୖࡀHBV DNA㔞ࠊࡾ ༢ࠊࡓࡲࠋ(396-398

タࡢ๓ྥࠊࡀࡿ࠶ࡣ࡛✲◊ࡁ㛵⠇ࣜࡿࡅ࠾ࢳ࣐࢘ HBV᪤ ឤᰁᑐ3ࠊ࡚ࡋᖺ㛫๓ྥ

ࡁ HBV DNA㔞㧗ឤᗘ HBsᢠཎ㸦ឤᗘ 0.005 IU/mL㸧ྠࢆ ᭶3 1ᅇ ᐃࡓࡋ⤖

ᯝࠊ㧗ឤᗘ HBsᢠཎ ᐃࡀ HBVάᛶࢢࣥࣜࢱࢽࣔࡢ᭷⏝࡛ࡀࡇࡿ࠶♧၀࠸࡚ࢀࡉ

ࡿ ࡞ࡣሗ࿌ࡢⓎ⅖⫢࡛ࡲࢀࡇࠊࡀࡿ࠶㐍⾜୰࡛ࡶ✲◊ࡁከタ๓ྥ࡚ࡋ⾜୪ࠊᅾ⌧ࠋ(399

㧗ឤᗘ࡞⬟ྍࡀ㎿㏿ ᐃࠊࡾ࠶࡛౽Ᏻ౯࡛⡆ࠊᐇ㝿ࠋ࠸ HBsᢠཎ᳨ᰝࡀᑟධ࡛ࠊࡤࢀࡁ

HBV DNA㔞 ᐃẚ࡚ຠ⋡ⓗࡀࢢࣥࣜࢱࢽࣔ࡞ᐇ⌧ྍ⬟ࡀࡇࡿ࡞ᮇᚅࡓࡋࠋࡿࢀࡉ

㢖ᗘࡢHBVάᛶࠊࡣ࡚ࡋᑐචᢚไ⒪ἲࡿࡍᑐᛶᝈ࣭⭺ཎࢳ࣐࢘ࣜࠊ࡚ࡗࡀ

࠸పࡀ ࡢࡈ᭶3ࠊࡣ᭶௨㝆6 HBV DNA㔞 ᐃࢆ᥎ዡࠊࡀࡿࡍ⒪ෆᐜᛂ࡚ࡌ㧗ឤ

ᗘ HBsᢠཎ ᐃ㸦ឤᗘ 0.005 IU/mL㸧࡛௦⏝ࢆࡇࡿࡍ⪃៖ࠊ࠾࡞ࠋࡿࡍ㧗ឤᗘ HBsᢠཎ

㏣ຍ ᐃࢆHBV DNA㔞ࠊࡣሙྜࡢIU/mLᮍ‶㝧ᛶ㸦ప್㝧ᛶ㸧 1ࠊ࡚࠸࠾ࢢࣥࣜࢱࢽࣔ

࡚ࡋ 20 IU/mL௨ୖ࡛ࢆࡇࡿ࠶☜ㄆ࡛ୖࡓࡋ᰾㓟ࢢࣟࢼᢞࢆ㛤ጞࠋࡿࡍ 

 

6-3-10㸬✺Ⓨᛶ㞴⫈ࠊ㢦㠃⚄⤒㯞⑷➼ࢻࣟࢸࢫࡢ⒪ 

᪥ᮏ⪥㰯ဗႃ⛉Ꮫࠕࡽ✺Ⓨᛶ㞴⫈ࠊ㢦㠃⚄⤒㯞⑷➼ࢻࣟࢸࢫࡢ⒪ࡿࡅ࠾ HBV

άᛶ㜵Ṇ㛵ࡿࡍᣦ㔪ࠖࡀᥦࡓࢀࡉ ప㡢㞀ࡣ࠸ࡿ࠶ࠊ⑷㢦㠃⚄⤒㯞ࡸ⫈Ⓨᛶ㞴✺ࠋ(400

ᐖᆺឤ㡢㞴⫈ࠊ⮬ᕫචᝈࡢ࡞ᝈ⪅ᑐࡋ㌟ࢻࣟࢸࢫ⒪࠺⾜ࢆሙྜࣟࢸࢫࠊ

ྠᢞࢻ HBsᢠཎ࣭HBsᢠయ࣭HBcᢠయ᳨ࡢᰝࠊ࠸࡞⾜ࢆHBsᢠཎࡀ㝧ᛶࡢሙྜࡣ B

ᆺ⫢⅖ࢆⓎྍࡿࡍ⬟ᛶࠊࡵࡓࡿ࠶ࡀ⒪ࡘࡘࡋ⥆⥅ࢆ⫢⮚ᑓ㛛་⤂ࡓࡲࠊࡇࡿࡍ

HBsᢠཎࡀ㝜ᛶ࡛ࡶ HBsᢠయ࣭HBcᢠయࡀࢀࡎ࠸ࡢ㝧ᛶࢻࣟࢸࢫࡘᢞࡀ 2 㐌㛫ࢆ

㉸ࡿ࠼ሙྜࠊࡣHBsᢠཎ㝧ᛶྠᵝ Bᆺ⫢⅖ࢆⓎྍࡿࡍ⬟ᛶࠊࡵࡓࡿ࠶ࡀ⒪ࢆ⥅

 ࠋࡓࢀࡉグ㍕࠸ࡋࡲᮃࡀࡇࡿࡍ⤂ᑓ㛛་⮚⫢ࡘࡘࡋ⥆

 

6-3-11㸬᪂つศᏊᶆⓗ⒪⸆ 

᪂つࡢศᏊᶆⓗ⒪⸆㛵ࠊࡣ࡚ࡋάᛶࢡࢫࣜࡢ㛵ࡣࢫࣥࢹࣅ࢚ࡿࡍ༑ศ࡛࠸࡞

ࡿ࠸࡚ࢀࡉሗ࿌ࡀ⅖⫢ࡿࡼHBVάᛶࠊࡾࡼ⸆ศᏊᶆⓗ⒪ࡢࡘࡃ࠸ࠊࡀ ࠋ(401-404

⽿⿐科領域でのステロイド使⽤と免疫チェック
ポイント阻害剤使⽤について（抜粋）

突発性難聴、顔⾯神経⿇痺等のステロイド治療
治療開始時にHBs抗原, HBs抗体, HBc抗体の検査

• HBs抗原陽性例
• HBs抗体・HBc抗体いずれか陽性かつステロイド投与2週間以上
→肝臓専⾨医に紹介

⽇本肝臓学会︓B型肝炎治療ガイドライン第3.4版, 2021年5⽉
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z 㐀⾑ᖿ⣽⬊⛣᳜ࡿ࠸⏝ࢆࣥࣅࣛࢲࣝࣇࠊࣈ࣐ࢬࢶࢾࣅ࢜ࠊࣈ࣐ࢩ࢟ࢶࣜࡧࡼ࠾Ꮫ

⒪ἲ࡛ࠊࡣ⒪୰ࡧࡼ࠾⒪⤊ᚋᑡࡶࡃ࡞ HBV DNAࠊ㛫ࡢ᭶12 㔞ࢆ᭶ 1ᅇࣔ

ࣝ࣋ࣞ)ࡿࡍࢢࣥࣜࢱࢽ ࢻ࣮ࣞࢢࠊ4 A)ࠋ 

z ࣜࣈ࣐ࢩ࢟ࢶ௨እࡢ⾑ᾮᝏᛶᝈᑐࡿࡍᏛ⒪ἲࡧࡼ࠾ࠊᅛᙧ⒴ᑐࡿࡍ㏻ᖖࡢ

Ꮫ⒪ἲ1ࠊࡣ࡚࠸࠾㹼3᭶ࡢࡈ HBV DNA 㔞ࢆࢢࣥࣜࢱࢽࣔࡢ┠Ᏻࠊࡋ⒪

ෆᐜࢆ⪃៖࡚ࡋ㛫㝸ࡧࡼ࠾ᮇ㛫᳨ࢆウࣝ࣋ࣞ)ࡿࡍ ࢻ࣮ࣞࢢࠊ4 B)ࠋ 

z ࣜࢳ࣐࢘ᛶᝈ࣭⭺ཎᑐࡿࡍචᢚไ⒪ἲ࡛ࠊࡣ⒪㛤ጞᚋࡧࡼ࠾⒪ෆᐜࡢ

ኚ᭦࣭୰Ṇᚋᑡࡶࡃ࡞ ᭶ࡣ᭶㛫6 1 ᅇࡢ HBV DNA㔞ࡀࢢࣥࣜࢱࢽࣔࡢᮃࡋࡲ

ࣝ࣋ࣞ)ࡿࡍウ᳨ࢆᮇ㛫ࡧࡼ࠾㛫㝸࡚ࡋ៖⪄ࢆ⒪ෆᐜࠊࡣ᭶௨㝆6ࠋ࠸ ࣞࢢࠊ4

ࢻ࣮ B)6ࠊ࠾࡞ࠋ᭶௨㝆ࠊࡣᑡࡶࡃ࡞ 3 ࡢࡈ᭶ HBV DNA㔞 ᐃࢆ᥎ዡࡿࡍ

㧗ឤᗘ࡚ࡌᛂ⒪ෆᐜࠊࡀ HBsᢠཎ ᐃ㸦ឤᗘ 0.005 IU/mL㸧࡛௦⏝ࢆࡇࡿࡍ

⪃៖ࣝ࣋ࣞ)ࡿࡍ 2aࢻ࣮ࣞࢢࠊ C1)ࠋ 

z Ꮫ⒪ἲ࣭චᢚไ⒪ἲ୰ HBVάᛶࡓࢀࡽࡳࡀሙྜࠊࡣචᢚไస⏝࠶ࡢ

ᑓ㛛་⮚⫢ࢆᑐᛂࠊࡃ࡞ࡣ࡛ࡢࡿࡍ୰Ṇࡕ┤ࢆᢞࡢ⸆චᢚไࡸ⸆⒆⭘ᢠࡿ

┦ㄯࡀࡢࡿࡍᮃࣝ࣋ࣞ)࠸ࡋࡲ ࢻ࣮ࣞࢢࠊ5 C)ࠋ 

z චࢺ࣏ࣥࢡࢵ࢙ࢳ㜼ᐖ⸆⒪ࠊࡣ࡚࠸࠾චࢺ࣏ࣥࢡࢵ࢙ࢳ㜼ᐖ⸆ࡶࡢࡑ

࡚ࡋᑐ⏝ච㛵㐃సࡧࡼ࠾ࠊࡇࡿ࠸࡚ࢀࡉሗ࿌ࡀᛶ⬟ྍࡢάᛶࡿࡼࡢ

⒪๓ࠊ࡛ࡢࡿ࠶ࡀᛶ⬟ྍࡿࡍᢞࢆࢻࣟࢸࢫ HBs ᢠཎࠊHBcᢠయࠊHBsᢠయ

ࡿࡍⓎࡾࡼචᢚไ࣭Ꮫ⒪ἲࠊࡋᐃ ࢆ Bᆺ⫢⅖ᑐ⟇࣮ࣟࣇࡢࣥࣛࢻ࢞

ࣝ࣋ࣞ)ࡿࡍ᥎ዡࢆࡇࡿࡍᑐᛂ࡚࠸ᇶ࡙ࢺ࣮ࣕࢳ ࢻ࣮ࣞࢢࠊ5 A)ࠋ 

z HBsᢠཎ㝧ᛶᑐ࡚ࡋචࢺ࣏ࣥࢡࢵ࢙ࢳ㜼ᐖ⸆⒪࠺⾜ࢆ㝿ࠊࡣ⫢ᝈࡢ

ᮇࠊHBV DNA 㔞ࠊࡽ࡞⫢⅖Ⓨࡿࢀࡽ࠼⪄ࡿ࠶ࡀࢡࢫࣜࡢሙྜࡣ᰾㓟ࢼ

ࣝ࣋ࣞ)࠸ࡋࡲᮃࡀࡇࡿࡍண㜵ᢞࢆࢢࣟ ࢻ࣮ࣞࢢࠊ5 B)ࠋ 

z ᰾㓟ࢆࢢࣟࢼᢞ࠸࡞ࡋ࡛ࠊࡣHBV DNA ࡽぢࡀ᪼ୖࠊ࠸⾜ࢆࢢࣥࣜࢱࢽࣔࡢ

ࢻࣟࢸࢫ⭈⓶㉁࡚ࡋᑐ⏝ච㛵㐃సࠋࡿࡍᢞࢆࢢࣟࢼ᰾㓟ሙྜࡓࢀ

ࣝ࣋ࣞ)ࡿࡍ᥎ዡࢆࡇࡿࡍᢞࢆࢢࣟࢼ᰾㓟ࡕ┤ࠊࡣሙྜࡿࡍᢞࢆ ࢢࠊ5

ࢻ࣮ࣞ A)ࠋ 

 

6-3-13㸬Cᆺ⫢⅖ᑐࡿࡍᢠࢫࣝ࢘⒪ 

HBV HCVࡢ㔜」ឤᰁࡣ࠸ࡿ࠶ࠊ⌧Ⅼࡿࡅ࠾ HBVឤᰁ࠸࡞ࡀ HBV᪤ ឤᰁࡅ࠾

ࡿ HCVឤᰁᑐࠊ࡚ࡋHCVᑐࡿࡍᢠࢫࣝ࢘⒪ࢆ༢⊂࡛⾜ࠊ࠺HBVࡢάᛶࡼ࠾

⾜ࢆ⒪ἲ⏝ేࣥࣜࣅࣂࣜ+Peg-IFNࠋࡿ࠶ᚲせ࡛ࡀὀពࠊࡾ࠶ࡀᛶ⬟ྍࡿࡇ㉳ࡀ⅖⫢㔜ࡧ

⣙ࡀάᛶࡢHBVࠊ࠺ 3ࡢ࡛㉳ࡀࡇࡿࡇሗ࿌ࡿ࠸࡚ࢀࡉ ࣮ࣜࣇIFNࠋ(413 ,412

ࡢ DAA combination࡛ࠊࡣᾏእేࣝࣅࣞࣉ࣓ࢩ/ࣝࣅࣈࢫ࣍ࢯࡽ⏝⒪ἲࣝࣅࣈࢫ࣍ࢯࡸ/

HCV㝖ᚋࠊIFNྠᵝࠊ࡚࠸࠾⾜ࡢ⒪ἲ⏝ేࣝࣅࢫࣃࢪࣞ HBVࡢάᛶࡧࡼ࠾

ࡣ୰ࡢࠊࢀࡉሗ࿌ࡓࡌ⏕ࡀ⅖⫢㔜࠺కࢀࡑ HBV᪤ ឤᰁࡓ࠸࡚ࢀࡲྵࡶ 414, 

⽿⿐科領域でのステロイド使⽤と免疫チェック
ポイント阻害剤使⽤について（抜粋）

免疫チェックポイント阻害剤治療
治療前にHBs抗原, HBs抗体, HBc抗体の検査→ガイドライン遵守

• HBs抗原陽性例→核酸アナログ投与が望ましい
• HBV DNAモニタリング→増加したら核酸アナログ投与
• irAE発症例→ステロイド投与の場合, 直ちに核酸アナログ投与

⽇本肝臓学会︓B型肝炎治療ガイドライン第3.4版, 2021年5⽉



免疫チェックポイント阻害剤 Hepatology International

1 3

triplet regimen induced higher response rates (26% versus 
17%) and better PFS (6.8 versus 5.5 months) compared with 
the nivolumab plus cabozantinib doublet. Nevertheless, a 
higher rate of treatment-emergent adverse events (AEs) was 
also observed in the triplet arm, without the emergence of 
new safety signals in either treatment arms. Grade 3–4 treat-
ment-emergent AEs were reported in 17 patients (42%) in the 
doublet arm and 25 patients (71%) in the triplet arm, which 
resulted in discontinuation of study treatment in 1 (3%) and 
7 (20%) patients, respectively. A longer follow-up time is 
needed to better assess the true benefit-risk ratio for patients 
with advanced HCC.

Combination or sequential use 
of liver-directed therapy with systemic 
therapy

In addition to trials for patients with advanced-stage HCC, 
ICI-based combination therapy is now actively studied in 
patients with earlier stage diseases, including adjuvant 
therapy after curative resection or ablation therapy, and 
combination with loco-regional therapy, primarily with 
TACE [61].

Fig. 5  The underlying signaling cascade of the PD-1/PD-L1 and 
CTLA4 pathway and the corresponding therapeutic immune-check-
point inhibitors. Due to the higher affinity of CTLA-4 to CD80/86 
than the co-stimulatory CD28, CTLA-4 successfully binds to 
CD80/86 and therefore antagonizes the stimulatory signal by the 

interaction of CD28 with CD80/86. As a result, CTLA-4 causes an 
inhibition of T cell activation. Similarly, the interaction of PD-L1 
with its receptor PD-1 also disrupts the activation of T cells, therefore 
influencing immune activity in a negative way

Dong Y, et al. Hepatol Int 2020
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HBV infection and their exclusion from clinical trials of
immunotherapy. With the increasing use of immune
checkpoint inhibitor for cancer patients, HBV reactiva-
tion will pose an increasing clinical challenge, especially
in endemic areas.
Thus far, only three isolated incidents of HBV reacti-

vation in patients with resolved HBV infection (HBsAg-
negative and HBcAb-positive) who received anti-PD-1
therapy have been reported [7–9]. In a case series enrol-
ling 14 patients with advanced cancers and hepatitis B
undergoing anti-PD-(L)1 therapy, none developed hepa-
titis or had a ≥ one log increase in the viral load [12].

There also are very limited data regarding virus reactiva-
tion in HBsAg-positive patients from prospective studies.
In the CheckMate 040 study, 15 HBV-infected patients
with HCC were treated with nivolumab and none of
them had HBV reactivation [13]. These patients were re-
quired to be receiving effective antiviral therapy and
have a viral load of less than 100 IU/mL at screening.
However, these patients were only regularly monitored
for HBsAg but not HBV DNA. In the KEYNOTE-224
study, 22 patients with hepatitis B and advanced HCC
were treated with pembrolizumab [14]. These patients
also were required to undergo antiviral therapy and have

Fig. 2 Characteristics of the six patients suffering from HBV reactivation. HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; PD-1,
programmed cell death 1; PD-L1, programmed cell death-ligand 1; NPC, nasopharyngeal carcinoma; HCC, hepatocellular carcinoma; HNSCC, head
and neck squamous cancer

Table 3 Efficacy of antiviral prophylaxis in HBsAg-positive patients
Events No. (%) of patients Difference between

groups, % (95% CI)
OR (95% CI) P

valueaTotal (n = 114) Patients without antiviral
prophylaxis (n= 29)

Patients with antiviral
prophylaxis (n= 85)

Hepatitis

All grades 35 (30.7) 8 (27.6) 27 (31.8) 4.2 (−16.01–20.83) 0.82 (0.32–2.08) 0.674

Grade 3/4 10 (8.8) 4 (13.8) 6 (7.1) 6.7 (−4.50–23.89) 2.10 (0.55–8.07) 0.467

HBV reactivation 6 (5.3) 5 (17.2) 1 (1.2) 16.0 (5.05–33.33) 17.50 (1.95–157.07) 0.004

HBV-related hepatitis 5 (4.4) 4 (13.8) 1 (1.2) 12.6 (2.80–29.40) 13.44 (1.44–152.79) 0.019

Immunotherapy disruptionb 11 (9.6) 4 (13.8) 7 (8.2) 5.6 (−5.78–22.88) 1.78 (0.48–6.60) 0.609
aDetermined using the χ2 test
bIncluded ten cases of immunotherapy delay and one case of discontinuation
Abbreviations: HBsAg hepatitis B surface antigen, HBV hepatitis B virus, OR odds ratio, CI confidence interval
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Table 2 Details of the 6 Patients with HBV reactivation
Patients Characteristics Baseline At reactivation

Patient Age
(years)

Gender Cancer
type

Anti-tumor
therapy

HBV DNA
(IU/mL)

Antiviral
prophylaxis

Weeks from
start of
immunotherapy

HBV
DNA (IU/mL)

Peak
ALT (U/L)

Anti-PD-1/PD-L1
therapy disruption

Antiviral
treatment

Time for achieving
HBV-DNA undetectable
(weeks)

Time for ALT
recovery (weeks)

1 48 M NPC Camrelizumab Undetectable Nil 3 7.81 × 103 191.4 Delayed Entecavir 1 2

2 47 M NPC Camrelizumab Undetectable Nil 16 6.98 × 104 203.0 Delayed Entecavir 4 4

3 39 M Melanoma Pembrolizumab Undetectable Nil 28 2.10 × 103 27.6 No Nil 5 NA

4 36 M HCC Nivolumab Undetectable Entecavir 12 1.80 × 103 298 Discontinued Entecavir
plus
tenofovir

1 3

5 45 M HNSCC Toripalimab Undetectable Nil 35 4.04 × 106 281.2 Delay Entecavir 3 6

6a 41 F Soft Tissue
Sarcoma

Nivolumab Undetectable Nil 20 6.00 × 107 465.1 NA Entecavir 8 4

aHBV reactivation in this patient occurred 6 weeks after immunotherapy was discontinued; other HBV reactivation occurred during anti-PD-1/PD-L1 thearpy
Abbreviations: M male, F female, HBV hepatitis B virus, NPC nasopharyngeal carcinoma, HCC hepatocellular carcinoma, HNSCC head and neck squamous cell cancer, ALT alanine aminotransferase, NA not applicable
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HBs抗原陽性者
HBV再活性化率
5.3％（6/114）

HBs抗原陽性患者に対する抗PD-1/PD-L1抗体治療

Zhang X, et al. J Immunother Cancer 2019
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Adverse Events with Immune Checkpoint Block ade

and the effects of anti–CTLA-4 therapy are gen-
erally more severe.8-10 For example, colitis and 
hypophysitis seem to be more common with 
anti–CTLA-4 therapy, whereas pneumonitis and 
thyroiditis appear to be more common with anti–
PD-1 therapy.11-14 Although it is not yet known why 
organ-specific toxic effects differ between these 
two targets, reports of hypophysitis have identi-
fied the expression of CTLA-4 on normal pituitary 
cells, which may contribute to the toxicity of 
anti–CTLA-4 therapy.15,16 In contrast, thyroid dis-
orders can occur in patients receiving anti–PD-1 
therapy who have antithyroid antibodies, whether 
they are present at baseline or detectable only 
after treatment initiation. It may be that in addi-
tion to T-cell–mediated immunity, anti–PD-1 or 
anti–PD-L1 treatment modulates humoral im-
munity, enhancing preexisting antithyroid anti-
bodies.14 Another implication is that PD-1 may 
be involved in maintaining self-tolerance, the 
process that keeps the immune system from at-
tacking the person it was designed to protect.

The extent to which autoantibodies rather 
than autoreactive T cells contribute to immune-
related adverse events remains unknown and 
may differ among toxic effects. In a report of 
two cases of myocarditis, T-cell infiltration of the 
myocardium was evident, and no B cells or anti-
body deposits were identified.17 Similar T-cell 
clones were found in both the myocardium and 
the tumor in one patient, leading to speculation 
that this T-cell population may have been reactive 
against an antigen shared between normal tissue 
(myocardium) and tumor. Vitiligo, a depigmenta-
tion disorder caused by an autoimmune attack 
on melanocytes, is also frequently seen in pa-
tients with melanoma who are treated with im-
mune checkpoint blockade, a finding suggestive 
of cross-reactivity between T cells directed against 
a tumor and T cells directed against a related 
antigen in normal tissue.18

In addition, cytokines may be involved in the 
pathophysiology of immune-related adverse events. 
One study identified elevated levels of interleu-
kin-17 in patients with ipilimumab-induced coli-
tis,19 and interleukin-17 elevations have been 
observed in preclinical models of colitis.20 These 
findings raise the possibility of using interleu-
kin-17 blockade as a strategy for treating colitis 
induced by immune checkpoint blockade, although 
there is also a theoretical risk in reversing the 
favorable antitumor effects of immune checkpoint 

Drug Target Indication

Ipilimumab CTLA-4 Melanoma

Nivolumab PD-1 Melanoma, non–small-cell lung cancer, 
 renal-cell carcinoma, hepatocellular 
carcinoma, classic Hodgkin’s lympho-
ma, squamous-cell carcinoma of the 
head and neck, urothelial carcinoma, 
colorectal cancer with high micro-
satellite instability or mismatch-repair 
deficiency

Pembrolizumab PD-1 Melanoma, non–small-cell lung cancer, 
classic Hodgkin’s lymphoma, squa-
mous-cell carcinoma of the head and 
neck, urothelial carcinoma, gastric 
cancer, solid tumors with high micro-
satellite instability or mismatch-repair 
deficiency

Atezolizumab PD-L1 Non–small-cell lung cancer, urothelial 
 carcinoma

Avelumab PD-L1 Merkel-cell carcinoma, urothelial carcinoma

Durvalumab PD-L1 Urothelial carcinoma

*  CTLA-4 denotes cytotoxic T-lymphocyte antigen 4, PD-1 programmed cell 
death 1, and PD-L1 programmed cell death ligand 1.

Table 1. Immune Checkpoint–Blocking Antibodies Approved by the Food  
and Drug Administration.*

Figure 1. Organs Affected by Immune Checkpoint Blockade.

Immune checkpoint blockade can result in inflammation of any organ. 
Shown are the most common immune-related adverse events that clini-
cians encounter in patients treated with immune checkpoint blockade.
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related adverse events are effectively treated by 
delaying administration of the checkpoint inhibi-
tor or by inducing temporary immunosuppres-
sion with agents such as oral glucocorticoids or 
additional immunosuppressants in more severe 
cases. Many reports describe algorithms based 
on clinical experience and provide detailed prac-
tical guidance for how to manage specific im-
mune-related adverse events.1,23-26

Multidisciplinary collaboration can often be 
helpful in treating patients with immune-related 
adverse events. For example, infliximab, an anti-
body against tumor necrosis factor alpha that is 

used to manage Crohn’s disease and ulcerative 
colitis, also has shown efficacy in patients with 
moderate-to-severe colitis induced by immune 
checkpoint blockade.27 In treatment algorithms 
for immune-related adverse events, infliximab is 
usually recommended if glucocorticoids have not 
been successful. However, given the potential 
immediate efficacy of infliximab and the toxic-
ity of long-term glucocorticoid therapy, an unan-
swered question is whether infliximab should be 
given earlier in the treatment of immune-related 
adverse events in order to minimize exposure to 
glucocorticoids. The experience with infliximab 

Figure 2. Possible Mechanisms Underlying Immune-Related Adverse Events.

The mechanisms that result in immune-related adverse events are still being elucidated. Some potential mechanisms 
include increasing T-cell activity against antigens that are present in tumors and healthy tissue, increasing levels of 
preexisting autoantibodies, an increase in the level of inflammatory cytokines, and enhanced complement-mediated 
inflammation due to direct binding of an antibody against cytotoxic T-lymphocyte antigen 4 (CTLA-4) with CTLA-4 
expressed on normal tissue, such as the pituitary gland.
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免疫チェックポイント阻害剤によるirAE

Postow MA, et al. NEJM 378;2, 2018

irAE︓どの臓器にも起こり得る
• 消化管, 内分泌器官, ⽪膚, 肝臓が多い
• 4つの発症メカニズムが想定されている



Grade 症状 投与可否 対処⽅法（抜粋）

1 ASTまたはALT正常上限〜3.0倍以下
総ビリルビンが正常上限〜1.5倍以下 投与継続 肝機能のモニタリング

2 ASTまたはALT正常上限3.0倍〜5.0倍以下
総ビリルビンが正常上限1.5倍〜3.0倍以下 投与休⽌

• 症状が5〜7⽇を越えて持続, また
は悪化

• 0.5-1.0mg/kg/⽇の経⼝メチル
プレドニゾロンまたはその等価量
のステロイド薬を投与

• 肝機能がGr-1またはベースライ
ンに改善した場合は,少なくとも4
週間以上かけてステロイドを漸減

3 ASTまたはALT正常上限5.0倍〜20.0倍以下
総ビリルビンが正常上限3.0倍〜10.0倍以下

投与中⽌
再投与しない

• 1.0-2.0mg/kg/⽇の静注メチル
プレドニゾロンまたはその等価量
のステロイド薬を投与

• 肝機能がGr-2に改善した場合は, 
少なくとも4週間以上かけてステ
ロイドを漸減

• 症状が3〜5⽇を越えて改善しな
い、または再度悪化した場合はミ
コフェノール酸モフェチル1gの1
⽇2回投与

• 3〜5⽇以内に反応なしの場合は
他の免疫抑制薬を考慮

4 ASTまたはALT正常上限20倍以上
総ビリルビンが正常上限10倍以上

投与中⽌
再投与しない

⽇本臨床腫瘍学会編. ”がん免疫療法ガイドライン第2版”.⾦原出版,2019.より改変

免疫関連肝障害のグレード別対処法
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