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Abstract The application of immune checkpoint inhibitors (ICI) is a major breakthrough in the field of tumor treatment,
and it is a new choice and hope for patients with malignant tumors. Chinese Food and Drug Administration
(CFDA) has approved programmed cell death protein 1 (PD-1) inhibitors for the treatment of a a variety of tumors.
However, PD-1 inhibitors can cause autoimmune toxicity. Although most immune-related adverse events (irAEs) are
in the level of grade 1-2, some patients still have life-threatening immunotoxic response in the level of grade 3-4.

Keywords  programmed cell death protein 1; immune checkpoint inhibitor; immunotherapy; immune-related adverse

reactions; nursing management

P i e e oAy Ja B N IS R R Y TR R U o J(1mmune checkpoint inhibitors, ICI)EJ@ < it
I JUAR SR MR 8 SR 8 3R 7 AT 2 M, B M VR FR AT M0 B JE T2 2 11 -1 (programmed cell death
PEB A RV IR B BIR T vk o SR A A A i protein 1, PD-1){F2/¥PEIET-5Z 41 (programmed

7= HEA (Date of reception): 2019-12-20
B{E1E#& (Corresponding author): {EZH], Email: pisces_liz@163.com

E £ T B (Foundation item): " 1 1< iff E5 [5¢ 47 # 37 T 4481 (2018HLZDO3) . This work was supported by the Shanghai Changhai Hospital Nursing
Project, China (2018HLZDO03).



PD-1 IR S REAH A B BT e I, 45

721

deathligand 1, PD-L1)%t %K A 5 X T 4 I 1 1k
VG FE B A0 AR T, W ST A R X i 9e Y A 1 2
A, M B . PD- 1m0 kA B Al —
e v R Y B 9% 40 050 o PD - 14 SR A
AR B SR KRG A MR, G R
Iz % ws W TR, I AR R S RO e R SRR
BIRCEETE, T AR N g B B AR AE SRR, FR
Z R A B 2 )V (immune-related adverse
events, irAEs)™, BFEP IR . irAEsi &R R
15%~90%, /™ irAEsTy B 259 T % Lo ) 78
0.5%~13%, 43%IKEIRYT HYEH I T4 R4
B IRIRYT . irAEsAI LI R EZ RG . 24 H, K
Az B TC R, AT REAE YA T I A) BOIA TS LR S Y
At R] 4 4R, Z%UrABs & AR T IR 255 193~6
ANAW, WA ITEIRIF 45 R 4R 5 B,
irAEs [ 1000 | A B AT B AL S PD - LA A 7] 22
M EZENE

1 PD-1 7 B9 A IR

HHT L i PD- 140 5] A pembrolizumab F
nivolumab, Pembrolizumabifi i T18J7 B {0 K |
A6 N0 M Al e Sk B PRI b R L R G
RN E M /8 OB A2 i 4 S AR S PD L BH A
B8 o Nivolumabifi Hl TiAYTF AR . AE/h4i
Jili i . B AR R . 2R MR A b L L Sk S
L e BB . T RN RS E /B
e e S A g e 9

2 irABs IR &R, In/RRI., AERIFE

21 £5MSH—FES
2.1.1 B A%
Pembrolizumab S &M IE 7 K HEFK H21%,
nivolumab /30% . MR H WA K &N 7 PF M
FRUE(CTCAE v4.0)#EAT 04, J 95 B2 FE ¥4 F
1~241%,
2.1.2 W R A IR AL
IR B N 4 B b FRIPRE, AT R
PSERL H B TAE. 1~2900% 95 AN 75 B8 45 HIPD-1
R, WETIMERRZ, GF/DN, AHZEEH
EIL 7/ i
2.1.3 FE TR
2.1.3.1 AT IR
£ Y98 5 B B HORE R IR B AN i P
A, MEBERGET S T ML A AR . A

F B 1 & RS, W AN BB A% 100 36 7 /R M i
JEM AN E R, HFmmE SRR EE., W
W, s R E S B S . DR
WITEAT K, PD- LI AT B % 57 1E 1524
Ja %M, MTURHZEBEREHE AR S
B, BRI TR EE, NAEHEPD-1
08RG T B HLE L 57 B D A A ™ o
FE . SRR 05 I TR
2.1.3.2 BT

W7 R B PEATA Ras B0 R = R A
i, P, MRPEEEMRN . FER . MR, EE
WEMGRRE ., BB ENER, SEELR
Bvh, o fdREEE ., MEER EA M
%, WGER . B, UK. K. S, WA
TTHESERNARYEE, EEENEY, FEE
S A, B iE 35 0% >108 min T HEL
Hfl A2z a i,
2.1.3.3 BEIR TR

T MR . R L A B R AT DA R A R e =
FREE . H T T B AR 0T 8 A R B 3 R R A
B WD A A R TN R AT L B R
HELZMHFEREMEEY . BERTHOK G . BE
TIRE A= % | R AT 22 ARIT IR AR, T IR &
0 24 35 By e A
2.1.3.4 AT

B HUVE SRR DO 57 IR B, IR S e
Tam . MR, mRE BHERS HN R
W) AR R I AR AR 85 R 45 T E T IR B 4R
T, PRERE B IRE SRS A7 B TR R
FPAEAR

2.2 EkEH—R P MEE
221 ZAEFR

KRR EEPE R PD- LA il 57 B # UL YirAEs, RZ Rk
BE— BRI RIT RN &4, PD-14 il
I Bz R FEPE R A= % M 17%~40%"", CTCAE v4.0
TR ZHENEF 129, BP0 R R EEE R AR
1%~3%. W52 %M. PD-1HI7) 5 HoAb 25 &
RS, MR R AR A S B, R,
2.2.2 Ve R A LA AL 32

KOOt ks, Bt geE . 1
PR . BRIBERERES ., BEEZEE L, W 28
FIRFEOT, maodEl, o i 5 Ea kU
S PR 2 — B AT a7 B 5 R R TR EE Y R A7
AL PRSP BB o O TR W G R R, A
WAT 4 5 B RR A A, 190 B Ik 3 1 0L 7 4 42 T



722

I R 59 i 2 i, 2021, 41(3) http://Icblamegroups.com

GBIT W R, P b AR T 1Y JR R R B 2 [ YR
J7 s X2 g R R AR, A IR R AR R R
HEEE/5%0.5~1 mg/ (kg-d) (58 AR YT 5 XF
T3 Ul ks, BiFwEinyy, JTHA
R R B E BE M 0.5~1 mg/ (kg-d) [ 58 1Y
WAIRIT, R BA M, R0 R Y =
2 mg/(kg-d), LM EKEIS2 X THERME
W, % IEfE FHGABAREHI .

HEREIRITE R, —HIEREM = <14,
UG R B 1 1 R AT 25 B AR R S IR YT o
2.2.3 PR T8
2.2.3.1 iNF TR

1 B B2 52 PD - LRI FIA 97 1T 78 40 4 60 e 5
KORFEM TR A AR, DL I 2 AR R 1Y
LRI E N TR 23 S D WL YA S S
2.2.32 AT AT

TE B2 9 MU SE W), U AR 3 AR 5 B RS U
T, BeREBEIEY, REAZEHER L
B RR, 2R . BOKZPE, BRI
B SE R, R R, — Bk AR R N K i)
Wiz, kSR T 0 IF LA B A R AN ]
P HEFESmANR, #aspiis . o 8Ky,
MR EE . R RERB AR, By, &
FERYEW . TR, ANEZRMEEY, SRk
25 WME L R EREL; R R EEAT, R
RO G671 S USSR E 8, WL
REST, WD e R BE Y K A R —
W2 LR FE, w225y, &Myl
H 7 o R Sk s, MBI 25 )5 K92
JEFE I A D o

2.3 BHESH—IEIE. X, Bl
23.1 RAH

PD - LAl 300 R G 04 9 Ak 18 B M R A2 SRR
HP TS R AR 416.0%, 3% FIEEGHR: 5
B, TSR A =7k /dEiE & O HE L Y E
FEYGIN; 4% folEdr, WERLZARA; SHK:
W) RAEFRA3%, I HRIRITIE M 6~8)8 8L ;
oAl B W BB AR Wik &, BiEAs
B 22 & 2R Tl FIPD-1Hi AR G i s~10 4%, #F
U R . % Zpembrolizumabif T 1Y H TG
RERN12%; BHHREEFENL9%, RAEKT
LBt R K364 H, AL FFLER 1.3 H 5 %
DR N10% . FE % % nivolumab ¥ 25 743 97 Y (R
T, METE . S5 AR SCHE R S AR N kAR R
13.1%, B EEFRN12%", REZHH ™R

FER1~29%, 4391 08.5%F3.0%, 3L kA
RKA1.6%, F PR A 1.8 4> H DO,
2.3.2 W6 AR A IR AL FE

BIhERFERINIEE . SR, EHEKE
PR . IR . R, BE AN . KW
HEME o B A DLRCE R/ B8 8 75 WKk SRy REAE A9 R
A, BHEFEEMEIH2E LA BEAE R EE . 1
WREBGER, BT, XPIE 45 7 1 R %0 i Ak B
FUE J sl 30 550 (3% IR T R B T M OF A TR
2~3 dJF WE R A RS20 TC B, wT N A
mE, 2P EEYS, WEIPAG MM, HE
BRI, 45 7 R B B 1~2 mg/ (kg-d) iR
57, FEirsi sk, WA e e, ™
FHEEGELEMNESE R GRL L), KAEH
PD- 1 7], H M EIE4A T2~4 mg/(kg-d) K
F) B g TS e, A SR e S [ S S SRR
5 To ekt DU HE 7 B2 8 1Ok e IR A8 T 7 B
IR E 7SI = g N | B ) R = ¢ g pie S |
B, WARSRYY, HEERKERE <19, R
FE4~6Ji P9 20 W gk /0 ) i, 38 2 B D # K v S
e Je e e B Sk 1 R A U
2.3.3 FE T
2.3.3.1 AT

16 8 E 1232 PD - LI FA1VA 97 1 78 40 25 0 E
ERBER TR A ER, B IE Y Im KR
HELE WpiE EE R AR S R i ATk
2.3.3.2 AT AT

TS dmRrBE, WERBHEIKE.
JEIRIE O . FEEEA A BT DL AT A B R A I
BN AR A AL s A8 B IR, Rt A,
PR Bz RV 3 T, MBSk R R PR B, T R R ik
KA, S iyt B R DR 37 550 o A SOk} A5 DR 4 e
Bk #WEETEBRABEIEESYOkR, had
fif T, WS I AE AR bR A AR Ak, R AR R A AR T
EiL; WlrtkEesSs, PEZE, BRSTER
WM, SRR, MO IE A (PR ARG
S . AR KNS REARL . D
TR . RRRSME . AR IRIESE), MECELRAR
B KA RIGEI L . SR
Tu, Ml X Mk e T s, HEEYN
BEg, #EEFTERMERZ HMAWKE, #
AWK . WA EY ., Vgidtgdih,
HEY, MEesHEs- ROk (s-HT)F 5 KRG
X, WAEFE L M. BHSE, TTRIEH SR
FKOWMAEFER S, ERKE R —84g 3%, X
FE AR nTRE R R OEE T . et



PD-1 IR S REAH A B BT e I, 45

723

Ik EARITR . BTN, WG OAER

2.4 AR REFE—FIRIRINBEER
2.4.1 AR

GREAN T 10 PN 530 BiR 1) e e i 1 2 I 4 IR
BRIIREIAR . HORBRIIREUHE . Fiik g . TRUME IR
g FUE & VE W AR DI BE AN 42, PD-14 I 55 P 70 W 4
PR UL T HAR AR D BB A5, AT TAARE DR 9 DU) A >4
ZE LU fil P D - 1AM ) B2 9A T I AR I R G
TR 2 & G Bt 18] S 1.4~4.90 H o PD-14 i 571
PAZG( T % A RN 5% ~10%, 5 Hih 24 B i
KR BT E20%, CEAEHIE1I-25",
2.4.2 W R R IR AL 32

FHR R 2y e 9 I 32 2 2 A2 HOIR B9 R (thyroid
stimulating hormone, TSH)*H@?%%%H%?(T4)7K
AL, BRERAAMEEH . ICCEER, &
MRS, EHREREEIER T, Big4~6J8 it
A5 — VR R I 200 %ok T FOIR IR 3 B8 IE % B JCAE
ARBY R, IFR] ] B AT DASE R B 4 12~ 18 A I PO,
X H B H R R T RE RGR R, T B R
ORI R B RIGYT s AAER, RE5EH AR R
REJCHERY B, 5 Bl B2 AR BH WG iR yT .
N W BRI & S EOR AR E R, EH T
BRI E . BIHAC IR, A IERE KRR
) B o 2 [ BRI AT R R Z 81 C1 1 N 41
W BE A E B (B, B2 BT [ BE AT AR
B T 28 ik 2 N 23 I 0 R TR Y
2.4.3 TR
2.4.3.1 ks TR

HH R S BN o W EEE AR SR
2.4.3.2 T AT

W A i IR AR A B i A= Ak 25 R pg As ks Xt
TRE SRR B, A= b22~23 C, &Y
NNZEAC R, Bl B B0 55 B 4%, 4 R A i B by B
B g, FEAE; MIrHAE S, BFEH
I Rl RNR RN, AR R
Wi FH 2 B E B e M, R T B AR 2 R el AR
FliE; M kERS, ATEEH. SgEER.
RN . KBV e, i@, beEXE, g
Mg gy, KRS ELZH G, BHEA
2 000~3 000 mLIY7ZKsy, VAPRUERAEE Y ; 2570
PESZRE, OB EBEIRIT R IIME O

2.5 fRE XA
251 AR
PD- 152453897 5 | AT 4] 2 ) 9 i % & A= %

¥I<5%, Mim Bl il & A R 1%, NIGYTY
45 B ir AEs & 95 19 H AL 5 S 18] 2.5~ H, 7EPD-1
T FIE ST B, R L I PR A A T R
GRS R A R K20%~40%, HiAF2%~9%1)
BB R AEI~4H G 19%~2% K # K A3~ 490
W DRI XEE 5 i R & A 2% ~49% , BURE T il R & A
T 20.2% 5]
2.5.2 e R A IR AL 22

LT 9 TCAEAR i S IO B B A il i 1) s R
<25%.o 22l R R A H BUET 0 B0 AR B RE R
ALFE P A REI L MR R R e . SN R AT
T () T A I B8 i S 3 114 509 LA o 33k S0 RE PR 3 5
PR T HH A 3E h e A BRI Bl o fE B A R il R
(450 B ™ B WP I 2R et Y

1 9% Jili 9 >R FH 300 £ 4 ) 18 1 Bz o 2 I A
I7, I A R EE R O 5 2 a2 11 R AR Dk T S R
J S [E g, 7 K A PD- 1), A R i
KB RIT2 dJE TR, RN R I 5
FEIGLL R4 5B, 429 ) HR T B BRI A
FH G 32 00 ) 300 4 B S ) Y A B B T
2.5.3 FE Tk

W5 A R AR AR AL, R B R . AR R
JE, M mE iy, T UKAS . B Y BT
e, VR P AN A 0 O 25 R, KR
T A SR, 2 B BT R WS A 1k
e S i1t NN R vt A R e ey
b, MEHAR LR 15 5 A A LK
TRV, PRLFR &, SR I DIRE ; B g 1 24

Yy, 450V FH B IR 25 1 fR) A0SR A, BT AL SR
E&@[Zé]o
2.6 &%
261 EAER

o 95 FH OC B JHF 3 M A A= AR T H g 1 1
Lo B Wk w1, RE MR B, (B AE 5 DL e 19
o] BE A R Al M B . )& 'R A
(aspartate aminotransferase, AST)*HF@%@Q%%@H
(alanine aminotransferase, ALT) ) JCHEMR T+ &
B R UL R KON . PD- L4l 57 B 24 il Y e
BEA TR 1 K A2 R 3% ~9% , CTLA-44L{k
5 PD- 140 5K G 0 T A9 I BE M & A2 R BT A
25%~30%"",
2.6.2 W R E IR A HE

I B TR IR 1w R B T, T
AL R T, HEETEREEEFR. WT
REHBHWE SR Z 297 mEE, HiEH



724

I R 59 i 2 i, 2021, 41(3) http://Icblamegroups.com

PD-1, JFH®UIGIITII6E; 298 IF Ui e 4
PRTF s R A 1~ 2 )8 i ] B B [ B R
975 X TR LR RS Ml el B IR 20 3R 3~ 490 T 1 iR
H, BLRAAEFPD- 10500, JF 68 B o 2 [
W, IR RBIRYT ;s B BRI O ek
I, n] R IR R ] B I PR T 5 SRR
PORANFREVE, ARSE H T s
2.6.3 FE T

WLEENT R4 R AL Al s PR UE W, AR
LR B B A s R
HE RN 25, IFEBAM AR AT
RS, WAESKE, m4EER. KIFK
B REARE, USRS, KR, A,
NS

2.7 HihFi

PD- L] 7] 8 A7 AR 2 oAb M, b &8
ML MR . ORFRRES, KA R (<1%)P,
FEE AT DL R A S BUETS, R AR,
HZE ML, MR 2R R BT .

3 &k

T PD- 19 57 G RE AH R KR A LA
Feoi: BHEREE 2 RARMLEALYE . M E
FREEMERSE, P BB R R B . R
T, 2GR0 B, S PD - 1 5
Al BE B AYirAEs, irAEsIEIR AL FE,  H B S i
UFRESEA R, e WIRE YT, it R BirAEs, Mk
T, PR R A irAEs 7 2247 B
NGB LA R iR AR, B E 2
PR, T IR G ir AEs 7 LS BEFLIE .

ZE TR, PD- 15 07 P R R 3R
EMEIRIT I E R R, BERE L, HEEW
B JEFH AN B % BB W AF e S, AR
MAGUIHE . irAEs KB Z AN, WEEYPA
BXtirABs AR . THAE L, B
HIRE S PEirAEs T BRI =, T B R P B 6
B A4

S 3Tk
1. Brahmer JR, Lacchetti C, Schneider BJ, et al. Management of immune-

related adverse events in patients treated with immune checkpoint

inhibitor therapy: American Society of Clinical Oncology Clinical

10.

11.

12.

13.

Practice Guideline[ J].J Clin Oncol, 2018, 36(17): 1714-1768.
Linardou H, Gogas H. Toxicity management of immunotherapy
for patients with metastatic melanoma[J]. Ann Transl Med, 2016,
4(14): 272.

Weber JS, Dummer R, de Pril V, et al. Patterns of onset and resolution
of immune-related adverse events of special interest with ipilimumab:
detailed safety analysis from a phase 3 trial in patients with advanced
melanomal J]. Cancer, 2013, 119: 1675-1682.

Lam LH, Lin SD, Sun J. Pharmacokinetics and pharmacodynamics
of immunotherapy[M]//Patel SP, Kurzrock R. Early phase cancer
immunotherapy. Cham: Springer International Publishing; 2018.
Alsaab HO, Sau S, Alzhrani R, et al. PD-1 and PD-L1 checkpoint
signaling inhibition for cancer immunotherapy: mechanism,
combinations, and clinical outcome[ J]. Front Pharmacol, 2017, 8: 561.
AR, URHE, =BT, A AL SR it s £ 5 AL 7 s 9 = 2
T BT A ], rhAEIL R %G, 2018, 21(4): 383-385.

LIN Cong, YANG Nawu, YAN Lingwei. Effect of individualized
nursing on fatigue and quality of life of lung cancer patients after
chemotherapy[ J]. Chinese Journal of Modern Nursing, 2015, 21(4):
383-38S.

XUBE, £ it SAE I IR DR P = o T b o ik e . 2
PRI, 2017, 15(13): 1567-1569.

i

LIU Lu, WANG Jingjing. Research progress of cancer-related fatigue
nursing intervention for cancer patients[ J]. General Practice Nursing,
2017, 15(13): 1567-1569.

Villadolid J, Amin A. Immune checkpoint inhibitors in clinical practice:
update on management of immune-related toxicities[ J]. Transl Lung
Cancer Res, 2015, 4(5): 560-575.

Naidoo J, Page DB, Li BT, et al. Toxicities of the anti-PD-1 and anti-
PD-L1 immune checkpoint antibodies[J]. Ann Oncol, 2015, 26(12):
2375-2391.

WA, REAL, FIEML, . ASCO/NCONHEIRY T REtE A R
R[], MR ER AR F T2, 2018, 4(12): 38-47.

PENG Zhi, YUAN Jiajia, WANG Zhenghang, et al. Interpretation of
ASCO/NCCN immunotherapy toxicity management guidelines[J].
Electronic Journal of Comprehensive Treatment of Cancer, 2018,
4(12): 38-47.

Kumar V, Chaudhary N, Garg M, et al. Current diagnosis and
management of immune related adverse events (irAEs) induced by
immune checkpoint inhibitor therapy[ J]. Front Pharmacol, 2017, 8: 49.
Sibaud V. Dermatologic reactions to immune checkpoint inhibitors:
skin toxicities and immunotherapy[J]. Am J Clin Dermatol, 2018,
19(3): 345-361.

Weber JS, Dummer R, de Pril V, et al. Patterns of onset and resolution
of immune-related adverse events of special interest with ipilimumab:

detailed safety analysis from a phase 3 trial in patients with advanced



PD-1 IR S REAH A B BT e I, 45

725

14.

15.

16.

17.

18.

19.

20.

21.

22.

melanomal J]. Cancer, 2013, 119(9): 1675-1682.

‘Wang Y, Abu-Sbeih H, Mao E, et al. Endoscopic and histologic features
of immune checkpoint inhibitor-related colitis[J]. Inflamm Bowel Dis,
2018, 24(8): 1695-1705.

Gupta A, De Felice KM, Loftus EV Jr, et al. Systematic review: colitis
associated with anti-CTLA-4 therapy[J]. Aliment Pharmacol Ther,
2015, 42(4): 406-417.

Hsieh AH, Ferman M, Brown MP, et al. Vedolizumab: a novel
treatment for ipilimumab-induced colitis[ J]. BMJ Case Rep, 2016,
2016: ber2016216641.

McGettigan S, Rubin KM. PD-1 inhibitor therapy: consensus statement
from the faculty of the melanoma nursing initiative on managing
adverse events| J]. Clin ] Oncol Nurs, 2017, 21(4 Suppl): 42-S1.
Thompson JA, Schneider BJ, Brahmer J, et al. Management of
immunotherapy-related toxicities, version 1.2019[J]. J Natl Compr
Canc Netw, 2019, 17(3): 255-289.

Byun DJ, Wolchok JD, Rosenberg LM, et al. Cancer immunotherapy-
immune checkpoint blockade and associated endocrinopathies| J]. Nat
Rev Endocrinol, 2017, 13(4): 195-207.

Sznol M, Postow MA, Davies MJ, et al. Endocrine-related adverse
events associated with immune checkpoint blockade and expert
insights on their management[]]. Cancer Treat Rev, 2017, 58: 70-76.
Barroso-Sousa R, Barry WT, Garrido-Castro AC, et al. Incidence
of endocrine dysfunction following the use of different immune
checkpoint inhibitor regimens: a systematic review and Meta-
analysis[ J]. JAMA Oncol, 2018, 4(2): 173-182.

Naidoo J, Wang X, Woo KM, et al. Pneumonitis in patients treated with

anti-programmed death-1/programmed death ligand 1 therapy[]J]. ]

A5 IR, 2R, B, PD- 157 Se e AH AN B S
HIRIFFEE I (7). I IR SR B 2%, 2021, 41(3): 720-725. doi: 10.3978/
jissn.2095-6959.2021.03.036

Cite this article as: TANG Shuhui, LI Li, HOU Lili. Research progress
of immune-related adverse reactions of PD-1 inhibitors[ J]. Journal of
Clinical and Pathological Research, 2021, 41(3): 720-725. doi: 10.3978/
jissn.2095-6959.2021.03.036

23.

24.

28S.

26.

27.

28.

29.

30.

Clin Oncol, 2017, 35(7): 709-717.

Nishino M, Giobbie-Hurder A, Hatabu H, et al. Incidence of
programmed cell death 1 inhibitor-related pneumonitis in patients with
advanced cancer: a systematic review and Meta-analysis[J]. JAMA
Oncol, 2016, 2: 1607-1616.

Hodi FS, O’Day SJ, McDermott DF, et al. Improved survival with
ipilimumab in patients with metastatic melanoma[J]. N Engl ] Med,
2010, 363(8): 711-723.

Tandon P, Bourassa-Blanchette S, Bishay K, et al. The risk of diarrhea
and colitis in patients with advanced melanoma undergoing immune
checkpoint inhibitor therapy: a systematic review and Meta-analysis[ J].
J Immunother, 2018, 41(3): 101-108.

Williams TJ, Benavides DR, Patrice KA, et al. Association of
autoimmune encephalitis with combined immune checkpoint
inhibitor treatment for metastatic cancer[ J]. JAMA Neurol, 2016,
73(8): 928-933.

Suzman DL, Pelosof L, Rosenberg A, et al. Hepatotoxicity of immune
checkpoint inhibitors: An evolving picture of risk associated with a vital
class of immunotherapy agents| J]. Liver Int, 2018, 38(6): 976-987.

De Martin E, Michot JM, Papouin B, et al. Characterization of liver
injury induced by cancer immunotherapy using immune checkpoint
inhibitors[ J]. J Hepatol, 2018, 68(6): 1181-1190.

Huffman BM, Kottschade LA, Kamath PS, et al. Hepatotoxicity after
immune checkpoint inhibitor therapy in melanoma: natural progression
and management[ J]. Am J Clin Oncol, 2018, 41(8): 760-765.
Spankuch I, Gassenmaier M, Tampouri I, et al. Severe hepatitis under
combined immunotherapy: resolution under corticosteroids plus anti-

thymocyte immunoglobulins[ J]. Eur J Cancer, 2017, 81: 203-20S.



