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Abstract

Over the past decade, the emergence of immunotherapy has brought new hope to cancer patients,
particularly as immune checkpoint inhibitors (ICIs) have revolutionized the landscape of cancer
treatment. The primary objective of immunotherapy is to restore and enhance the ability of anti-
tumor cells to recognize and eliminate malignant cells, with cytotoxic T-lymphocyte associated an-
tigen 4 (CTLA-4), programmed death protein-1 (PD-1), and programmed death protein ligand-1
(PD-L1) serving as representative therapeutic targets. However, alongside the increasing clinical
approval and utilization of ICIs, their benefits are accompanied by a spectrum of immune-related
adverse events (irAEs). Approximately 40% of cancer patients receiving ICIs develop various irAEs,
including rash, pneumonitis, colitis, hepatitis, and thyroiditis. Cutaneous, gastrointestinal, endo-
crine, pulmonary, and musculoskeletal irAEs are relatively common, while cardiovascular, hemato-
logic, renal, neurological, and ocular irAEs occur less frequently, necessitating heightened clinical
vigilance. This review systematically categorizes and summarizes ICI-associated adverse reactions
by affected organ systems, aiming to provide clinicians with a comprehensive understanding of the
clinical manifestations, diagnosis, and management of irAEs.

Keywords

Immune Checkpoint Inhibitors, Cytotoxic T Lymphocyte Associated Antigen 4, Programmed Death
Protein-1, Programmed Death Protein Ligand-1, Immune-Related Adverse Events, Diagnosis and
Treatment

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

PRI TR, Tk TR R D, TER g R G AR VR YT T TS T R
IR o ICHs o2 —Fh B e P B A, st P S ek 25 s (W1 CTLA-4, PD-1 BHTCAR PD-L1), AT 4%
Rkt B kiR, RIEHUMIRIVER] . BEE S — A CTLA-4 FHTH UL St (ipilimumab) i il i, A SAE 7
WS SR 8 3R B T TS, AMTTER B RS R HT ICIs 29 k. Bz, PD-1 & PD-L1 Zi#¥th
TESE R O T R FR S A — S RO N TS, VR R e iRy F B, ICIs B
SEIRKIRT, TK T ML (overall survival, OS) [1] [2]. E 2018 4Ei2, b [ [ 5 24 5 W B B s
(National Medical Products Administration, NMPA)F 44tk iE 7 13 Fh ICIs 7E 2 FpipyR s, 7 55 3B/l
Jiufiifi (non-small cell lung cancer, NSCLC). /Nffufitife. MREZW. . 8%, B, KL
B S I0HR e F R ] g 55 . Y ICKs 295 S AN R4, QRSB A R O BL(IrAES) . Hinil
SN AL SE SN o ICIs GIAZHYT irAEs A& T RYE FEBGE, AMXAT ARG An i, 6 AT S8 Adh
BB RAER N3], ImPRZT 400 KR B ICIs G BB . ik, Sk R, HORIR A L%
FFPrAESs. FrR Rk ATE L s Sl RVL P B B RS irABS AHXTE L, WO A . B
PR FIBRF T irAES WECR/D IL[4]. BEZE IrAES BEIEHE, ARLERKIL R KT RA85A9y, T8Ik
IREEAEIE - HATIEARN T ICIs FHOGA RR N7 20 2 R 2 CF WA R FAEA FRiE(CTCAE RiE)) ,
HRAE ™ AR 73 A 1~5 F (AP R 72 4%) [5]: 1 2% B, TEREERG: SO R B0 KT L
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THIITs 24 W, TEB/N, REFEAMRAMIRIT: SHEBRHS0TAEHEEZE: 3% ™
HolH B EEE Y S UEASS NG LA fr SRR KR (] Bk B H R A
R 4 G fulbdy WERSIAT: 54 5 AEMERKIMET.

2. BLRk

B JHRAHOE irAES & 5 WIS BN (i 30%~60%), 114F e fe it . CTLA-4 iR AR T
PD-1/PD-L1 B4, {HEA 2R R A m[6]. BRAEOC irAES fEAE R BT 48 1CIs 245 90AS ] 1 7= A= AN ] 1)
FeAREA . CTLA-4 B0 RIS VUSRI RRZ AR fe %, B EIRTF R0, 1A OIS 8, TRHEAR
Fo T PD-1/PD-L1 Hfide i W KA B R BALFEHIARAE 292 . 1892 FUBRFIE R . 1 A A S0 ™ E
BB B o 2 1 R R R BEAA i (Toxic epidermal necrosis release, TEN)FI R B2 b 20 i 386 22 4 Fl4x B hi
AR [ 2452 (Drug rash with eosinophilia and systemic symptoms, DRESS)#55#)iE, HEC AFEI[7]. T EH
PR IR irAES, AT T SR R LR T BRI, WS B R AR AR R A, SRR ie S, W TRIE, M
1T R IRIGRE[8] 0 KT 1 i, LTI ICIs JRI7, Ja il B FH 2 [ i 28 R T 2 s % 2 i,
AT 4642 ICIS Y697, FH48 IR BRI RSB T2 0.5 malkgld, #5& ¢ HAtRiR, WEREHILH M2y . Jtk
TR EArERAME B (UVBYGITSE: 1M1 3 B 4 B, TEAERRYT, MR Bk 1
mg/kg/d, LB HT ICIS VYT, SO T RAL R T 212, AT R BRTERL[9].

3. HK
ICIs SIHCHISE R IrAEs ¥ M B i, W SBURIE. 4 REUF R . MK SRR 2 1HkiE, 3
WL

3.1. ERRMEES

B ERR ARSIl 2%, 0 HBE 1ICIs 10T 5 6~8 J, Edn] BE eV T R8T 215
%) . CTLA-4 BFUA LT PD-1/PD-L1 Hu40, BRAIIT AL R fm o (B3 T H LA S R AL TE R,
s, V5. BRTURE, EiAE. KULESRIGREE AL 1Cls V677 1T H Ui ] 8 B B iE kol Kk
W T BARAL[10]. X TG RIS, 7 BRG] . ORI FE R M, SIS, dnrL Bk 1 Bk
PR EE, W REEONETE SOE TR FR[11]. X T4 R e, TERARIESE, W F IR
W5 CT RSBt hBIVEH . X T 1 963, B4 ICIs Va7, THREARE, WA AV IR T M/ B 6 i S5 e
9T 29084, 12 1ICIsiR)T, T IRIERAITP AR ERTE 1~2 mglkg/d; 3 51| 4 26, % SUEBLRTT,
AN, B IR B R 1~2 mo/kgld, TR PRRE MRS IRE, X TR RS EAE, 75 A G
HFIGTMIR R BEA 1), WIS KA BATiRIT[12]

3.2. FF&

7] 2%~10% 5 H /EH 52 ICIs 1697 Ja BT #30tk,  RZRERER[13]. IBH RAEERIT G 8~12 .
CTLA-4 BRI % 5T PD-1/PD-L1 Hht, (AT ERAIGIT . B L B ik, ARSI DA iy
KN RARR I ZBHALT) R L AR ZHAST) T . ICIs % ST IE SR A2 W 2 — AN HERR R,
HEBR T 28 97 55 B G . VRS AN 2598 1 B S e M AH S IR F 49 o BRI PR R AE 7 1CTs YR Y7 BT R I % 2=
B AL 2K . IR A S R EGEOC R . by HE. BRERE, HEFHICIs k—Y)
AIRESBUFE Y, HU)RN TR SR ZL ks RS, FRE A E M, 3~5 R —IK,
AIE LS TIRJER 0.5 mglkg/d; EEEEHE, 45 TIREN 1~2mglkg/d, XFTHEEPEM&, AIAERT A
T PEINHIF (G HWEE), (HFVNL, WERFERARHT ICIs FHXHRIETT, BOVER Rl K BK
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P % [14]
4, ILIME

O IrAEs JEAVE W, {H 50%MFE TR AMERNATE,, SERESE: O, CUUE. O
OB, Fh DLO WL B R WL . I A HRIEFR, 1CIs 5 Takotsubo /0 UL B 38 3 ik 546 e A A4 1) X
6 25 DI AR <[ 15] [16]. Takotsubo £¢ &1k (Takotsubo syndrome, TTS) & — i {14k 32 FE A AR 1 0o L
Wi, H 1983 EH A Byl Btk 1 e B TTS, A2 B i AP AL FURPAE & et R B Ik AE TC i
AL O IR S AT v A O B I Re A4, IR EREBLS M IRBIIK SR B A, 2 BeR IR |
e DR X AT 2 R o L P o ST BRI B T (B B QT MIMIIE K. 2% TTS 5 LR e .
VS & A S DR bR e Tt mr e TTS #YIRR AL M ANTE R, Wi 5B Xty . OULERIL, M5
PEILZRB O IR YE . B EIRER B S I0E S SR H M4 AT 55 J LR A 5. Takotsubo /UL TE
ICIs Ao ILEY IPAES ) V2 4008, FLRR 2 K X PR A5l PR = A SEAL[17]

O LA B ILIR O LA irAES, FAL RIS RN 17~34 K, S5 7ML, ICIs BeEIRIT 5 5L
O T E . OILREREA TOR itk 2 RIUAMIE . UL 57 BOO A SRS, P ER o
B SRANC PRV RS [18] o FLIBTESEIG N R ALHE Tk . R BRAR 45 . BMI T A BEAE 80T S PR —
1 MRBE ICIS ARG O I, I 7 B 56 2 A 455 O v P O 2B 0 2B A UV 25 1 25) A8 X 28« Escudiier
GNP, UEMESE A T Jh sl BRI RS RO LR B . B O 3h A B T oAl e 0 Z 1Y)
Thie, FLOIFRILIRTE T T2 FF 41 H 0 LS8 S AR BE IR 22 B LA K 0 S L 304 588 77 T B8 R A o oD VE A
W ICIs YO IR B hritE, BRIk L4 S B 40 By £ o UL AT 4E4L [19] . — ELfZ ICIs AR
OWLZE, ARG, YRR ALER ICIs, FEIFIR ISR & KR E R rhdia T, # kS HR JE (L o/d/kg),
WARAEBUIF S, SO I IRIR JERA (1 mo/kg/d), HR4E S8 Im R RIS E bR S, 4~6 A S8 8 & .
Z I FUAESE, )46 77 B R A P R o SR B B R 5 O UL SR UG B UIAR O, T I P [ i
B 24~48 /NI ARAF B B, RTINS e R G 0 2 S T T A A e 5] 45 TR ). AR T
Joe-Elie Salem % N\ fIHTILiRIE F, abatacept (—#f CTLA-4 Bzhsl), 8™ 5 A [ VA M O LK g b
WA 1 ARG (997 24[20] -

5. A5
W5k 2 40 irAEs B B OCFURIR ST, R R LS FIREES T p A, —&isk, J{ELS

WER BAUGIT . U ESRAEE F 1CIs F A0 I FFOAR I A AR AR O ER ,  FFAE FH 24 3 I AR 9 B 2 Kk A
1k, #F 4~6 JE I —k[21].

5.1. EARAR

FOIRBRAH G irAES BN WL, HALR I RSB0, (HO@E R A5, PD-1/PD-L1 bk EFRET
CTLA-4 i, BGIRIT KRR M. INRARZ DLHRIRIDREROR N 3, ZHEF A ERBUE R
o AT G ARIRES, T E a] RIS« R TGRSR E I IN[22]. B4 BE A FARAR 2 BT
ARIRThRE TCHE T 2 HOR IR D) BRI 2 (i HUR IRIER (TSH) &2 B ik HLAUR A v, ank TSH
B TR (>10 ulU/ml), MIJETE—S A, BEFam RS EBRGT . FIRBRDRERE MR, @
W TR ICIS VAT« I I B BRI e, SERIE ] B S2 A BH I 77 (2594 /R 10~20 mg) LA I 22 i#
FEAR o TR 22 BRI B A A8 2 Tt Je o HR IR DI e R E (P8I [ 6 J&]), [RIth i i 4~6
R E—R AR RE . B S HILFCIR AR D BEVRR E, LRI BRI [23].
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5.2. E{F

TFAAMISC irAEs, CTLA-4 ik AERE T PD-1/PD-L1 i, (K TECAIRIT . BEZRIHFEARL
K AR AE IR AR DOREIR, AHE LI KO, X, E6. J%57, ATREH BRI . TEARThfit jaiE nliE
IEAH ORI E M E WA, T R AR 5T B (UFC) FMICAE B B B B R (ACTH) SR 48 R ME B IR D RE AN 42,
AR FUAR IR IR (TSH) PR IE S T4 (FT4)/KFHemgb A PE FUIR IR D Re vl , (1% S2 1R (55 1) St — B (Lo i)
BN 2R (FSH) AN B R A B3R (LH) KPR 7R 4k & PEVE IR D BEIRGR o SRR TRAT R MR, DL T 44 i
KIFEEE, It BAEBRIN S o i85 A 0 WA P Al i 45 5, — MRAESE IR G2 1y S 3k B AT 75 8 5 H IC s
WBIT, AR R T A A T RS, (RHARIR D Re A A B v DU A i ORI R B AT, (R
RRINFEAN A B0 M SR VR YT, 48R mt Lotk FME B 2 B 2R TR 9T [24]

6. #HIZ

FRZEADE IrAES HIXTZE 0L, AR AL EA 6 i . PD-1/PD-L1 it &4 T CTLA-4 i, ik
THAIRIT o B WL RS0 IrAEs 2 % . TR MM 28 . BERENITC ). 5 25 - EVE SR A 1A s &
JiAZ[25]. ICIs AHSR e MEm & IR R I L FELL . TCHF e, 3252 ICIs VRIT I B DU R 1E . K
MAT NS, INENThRERRS . 5B ThREREAT . BR/KF T RS B % 1 1CIs AHOG B & Fe e M ix 4 (1 7T g,
PRI A2 I B e Ko 75 2% - LR 4 A 1iE(Guillain Barre Syndrome, GBS), &l S/ S i 2tk 4 1 &
BRI 220 o FLRFAE TSR RN X BRI ) FR AR TG 70 B JRR AR LA B H B 58 T 5 R 28 K1 R R R SRR . 25 -
B SR AR I PR AT B S5 B e A s R AT 0%, HLRAE SRAE A BRVE R  1 B MEAAE R AR R & .
BRI NIRRT A o JEEME S R B A A . UL ISR . A PREE SR AR OG IrAES, NIV 46 KR S SR 1)
Fi 0.5~2mg/kg/d, W] DAE IR RS FEAPE RS I RE. AL EN 3 a4 & sitt, KAEH ICIs,
45T Wk Je E 1~2 mg/kg/d [26].

7. Mk

MK RS irAEs #2495 WL, AHSCRHRE D, RIRERAL 0.6%, K Arif )2 6 i, Hdr /MR
R A P el B ML APREIR LR B AL, 2% DAL W 1f 4 A A B A SR A P R . A RS ST
AL SRAFE I A R 0L D) R AG B A TR IE . 12 W TF B IR R AR S e 4G, o HH I i AR,
IR A 2. PR E I T B ICIs 259, AT R e T LR B o S T BE AN A e g R A T [27]

8. R

R0 irAES HAHXS I, R SN R B, ATRess R J), WAL JwIN [a] 9 35 K, 5 PD-1/PD-L1
PuAHLL, CTLA-4 BFtiayT KA irAEs BHRARI 2, BXEIRIT AN T & . 5 WAIHARER irAES EL4E i
A THE . P2 A R E R SEELTE (28], Herbie W R s R, IR TR E L
IR AR VEAl, BT AT, X FRIZERIATT, 1 HEk 2 P83 28T ICls, TEIREIER I
FF, BREREE AN SR ERmIRIT, RS, MRS ICIs 1897, X 3 REETEKAIEH
ICls, FHUESREAMEANTIHBE. DIEREMIEIT29].

9. MRy

fili¥l irAEs fRIE B L, KWERLN 2.7%, ALK EN 3.5 N H . PD-1/PD-L1 Pt KA F e
T CTLA-4 ¥, iR BE B EBIUNZME . K. PR, B IR B . TR B G 6 R & A 5
MRS BT . BEREAT ICIs JFAARE[30]. Flidl irAEs 752 5 oRg ik g o il R e K Mk ZE R AT
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I, SBAE R R N Z R (HRCT)AEE, BRI BE P R s . MU & SR S LA
BRI S S B A T SR R HE e S A R B TR R A S, 42 P BB NPT IR B L £33
AT GEMIRE . T OORER I 1 R, BN I 1CLs, i I i S RN R e R CT Y
filis XF 2 FEFERAF I ICIS JRYT, TE CT Al L, AT "EHEME, JF4A TIREM 1~2mg/kg/d; Xf
F 3~4 G E HERAMERGAIT, BUURIER(1~2 mglkg/d), WIRCRAE, A0 IERAE B3],

10. S hE

B EAE 5 IrAES B L& 2k B 45455 (Acute kidney injury, AKI), H41 U4 AE Ay 2ok a5 P
(Acute interstitial nephritis, AIN). IGEREIMTCRE T, FTRIWMIR, EEREDIRE . CAHCHRERTR
T2 71 (Proton pump inhibitor, PP1s)E¢ Ak £ /&4 % Zj(Nonsteroidal anti-inflammatory drugs, NSAIDs)[¥]
BREIRIT 251K ICIs -3/ AKI [32]. 2 2R B T HEI'E A2tk . xFT AKI, ASCO 45 @1 T
2 AL B AKL B E AT BT, DU E S R AL sl 2 OB I irAEs I, FREEHA] ICIs
BIT R—VInT e 5l S SR 254, EHERR AR R 51K AKIL G, 45 Tkt 0.5~1 mglkg/d, fE 4~6
SN B RE, A RE ThRe KR RAF, AT LE AR AU R B S BOR 22 4F ICKs BVRYT . AR, RN 34
B4 i, R THEEAIREIREN 1~2mglkg/d, BIEEEIERE, WK ALER ICIs, BIAE R KFA]
ik 23% [33].

11. X3

214 109%[H) H W 2 2 R M A ILIA B 8% irAEs [34]. PD-1/PD-L1 iR AR E T CTLA-4 i,
IR AE IrAEs B i IR 9 1 01T AN RIBNE Z WUE #5252 1CIs YR IT B EE IR2 I RO i) 4T . LA
FER, IPRBERTT R, NORPFES B RGERHEATHEE, PSSR S RERRE . X LR DR IMIE 2E S5
(ESR, CRP) & H 5 Hif&(ANA. T CCP)M o 3T KR 1 245 46 AbFE: 1 Bk 2 2675 48 it 1 AR IR &
WP A Z5(NSAIDS) RN SRR JEANIBIT o 3 ik 4 2, B KRR A A LU 8, w4y T H
FRJERS Lmglkgld, #BCERALE, FTECHPURGR ) (JC KA bt HEURSAE) . X TR B,
SERNIRRIMEG SR Y, AR FR AT R 1T R [ AL FE[35]

H AR ICIs #IfIFIC ) Z A, REERIEIE % R G0 I 0 sy itAEs, BTENIRIKEEEH & TAE
HIRESE, R IR N E R A

SE

[1] Martins, F., Sofiya, L., Sykiotis, G.P., Lamine, F., Maillard, M., Fraga, M., et al. (2019) Adverse Effects of Immune-
Checkpoint Inhibitors: Epidemiology, Management and Surveillance. Nature Reviews Clinical Oncology, 16, 563-580.
https://doi.org/10.1038/s41571-019-0218-0

[21 #Mgsci, £5%, MLEdy, . M seinyT kR T[], o EEE R4, 2025, 39(1): 60-69.

[3] Wright, J.J., Powers, A.C. and Johnson, D.B. (2021) Endocrine Toxicities of Immune Checkpoint Inhibitors. Nature
Reviews Endocrinology, 17, 389-399. https://doi.org/10.1038/s41574-021-00484-3

[4] Ramos-Casals, M., Brahmer, J.R., Callahan, M.K., Flores-Chavez, A., Keegan, N., Khamashta, M.A., et al. (2020) Im-
mune-Related Adverse Events of Checkpoint Inhibitors. Nature Reviews Disease Primers, 6, Article No. 38.
https://doi.org/10.1038/s41572-020-0160-6

[6] Z=%, #h—, R, 5. FBi PD-1 FuEid sl RSN R B R AR DR 4 HT[I]. TR 2i%, 2021,
19(9): 1942-1946.

[6] Quach, H.T., Johnson, D.B., LeBoeuf, N.R., Zwerner, J.P. and Dewan, A.K. (2021) Cutaneous Adverse Events Caused
by Immune Checkpoint Inhibitors. Journal of the American Academy of Dermatology, 85, 956-966.
https://doi.org/10.1016/j.jaad.2020.09.054

[7] Collins, L.K., Chapman, M.S., Carter, J.B. and Samie, F.H. (2017) Cutaneous Adverse Effects of the Immune Checkpoint

DOI: 10.12677/acm.2025.1561895 1614 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561895
https://doi.org/10.1038/s41571-019-0218-0
https://doi.org/10.1038/s41574-021-00484-3
https://doi.org/10.1038/s41572-020-0160-6
https://doi.org/10.1016/j.jaad.2020.09.054

sk bel, Xz

(8]

(9]
[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]
[27]

[28]

Inhibitors. Current Problems in Cancer, 41, 125-128. https://doi.org/10.1016/j.currproblcancer.2016.12.001

Thompson, J.A., Schneider, B.J., Brahmer, J., Achufusi, A., Armand, P., Berkenstock, M.K., et al. (2022) Management
of Immunotherapy-Related Toxicities, Version 1.2022, NCCN Clinical Practice Guidelines in Oncology. Journal of the
National Comprehensive Cancer Network, 20, 387-405. https://doi.org/10.6004/jnccn.2022.0020

Malviya, N., Tattersall, I.W., Leventhal, J. and Alloo, A. (2020) Cutaneous Immune-Related Adverse Events to Check-
point Inhibitors. Clinics in Dermatology, 38, 660-678. https://doi.org/10.1016/j.clindermatol.2020.06.011

Kroner, P.T., Mody, K. and Farraye, F.A. (2019) Immune Checkpoint Inhibitor-related Luminal GI Adverse Events.
Gastrointestinal Endoscopy, 90, 881-892. https://doi.org/10.1016/j.gie.2019.09.009

Lui, R.N. and Chan, S.L. (2021) Management of Gastrointestinal Side Effects of Immune Checkpoint Inhibitors. Clinical
Gastroenterology and Hepatology, 19, 2262-2265. https://doi.org/10.1016/j.cgh.2021.06.038

Rocha, M., Correia de Sousa, J., Salgado, M., Aradjo, A. and Pedroto, I. (2018) Management of Gastrointestinal Toxicity
from Immune Checkpoint Inhibitor. GE—Portuguese Journal of Gastroenterology, 26, 268-274.
https://doi.org/10.1159/000494569

Rajha, E., Chaftari, P., Kamal, M., Maamari, J., Chaftari, C. and Yeung, S.J. (2019) Gastrointestinal Adverse Events
Associated with Immune Checkpoint Inhibitor Therapy. Gastroenterology Report, 8, 25-30.
https://doi.org/10.1093/gastro/goz065

Jin, K., Wang, S., Ying, X,, Lan, H., Lv, J., Zhang, L., et al. (2020) Immune-Mediated Adverse Effects of Immune-
Checkpoint Inhibitors and Their Management in Cancer. Immunology Letters, 221, 61-71.
https://doi.org/10.1016/j.imlet.2020.02.008

Ball, S., Ghosh, R.K., Wongsaengsak, S., Bandyopadhyay, D., Ghosh, G.C., Aronow, W.S., et al. (2019) Cardiovascular
Toxicities of Immune Checkpoint Inhibitors: JACC Review Topic of the Week. Journal of the American College of
Cardiology, 74, 1714-1727. https://doi.org/10.1016/j.jacc.2019.07.079

Drobni, Z.D., Alvi, R.M., Taron, J., Zafar, A., Murphy, S.P., Rambarat, P.K., et al. (2020) Association between Immune
Checkpoint Inhibitors with Cardiovascular Events and Atherosclerotic Plaque. Circulation, 142, 2299-2311.
https://doi.org/10.1161/circulationaha.120.049981

Delaunay, M., Prévot, G., Collot, S., Guilleminault, L., Didier, A. and Maziéres, J. (2019) Management of Pulmonary
Toxicity Associated with Immune Checkpoint Inhibitors. European Respiratory Review, 28, Article ID: 190012.
https://doi.org/10.1183/16000617.0012-2019

Baik, A.H., Tsai, K.K,, Oh, D.Y. and Aras, M.A. (2021) Mechanisms and Clinical Manifestations of Cardiovascular
Toxicities Associated with Immune Checkpoint Inhibitors. Clinical Science, 135, 703-724.
https://doi.org/10.1042/cs20200331

Thuny, F., Naidoo, J. and Neilan, T.G. (2022) Cardiovascular Complications of Immune Checkpoint Inhibitors for Can-
cer. European Heart Journal, 43, 4458-4468. https://doi.org/10.1093/eurheartj/ehac456

Salem, J., Allenbach, Y., Vozy, A., Brechot, N., Johnson, D.B., Moslehi, J.J., et al. (2019) Abatacept for Severe Immune
Checkpoint Inhibitor-Associated Myocarditis. New England Journal of Medicine, 380, 2377-2379.
https://doi.org/10.1056/nejmc1901677

Cardona, Z., Sosman, J.A., Chandra, S., et al. (2023) Endocrine Side Effects of Immune Checkpoint Inhibitors. Frontiers
in Endocrinology, 14, Article 1157805. https://doi.org/10.3389/fendo.2023.1157805

Duan, L., Wang, L., Wang, H., Si, X, Zhang, L., Liu, X., et al. (2020) Clinical Diagnosis and Treatment of Immune
Checkpoint Inhibitors-Related Endocrine Dysfunction. Thoracic Cancer, 11, 1099-1104.
https://d0i.org/10.1111/1759-7714.13347

Chieng, J.H.L., Htet, ZW., Zhao, J.J., et al. (2022) Clinical Presentation of Immune-Related Endocrine Adverse Events
during Immune Checkpoint Inhibitor Treatment. Cancers, 14, 2687. https://doi.org/10.3390/cancers14112687

Mai, K., Fassnacht, M., Fiihrer-Sakel, D., Honegger, J.B., Weber, M.M. and Kroiss, M. (2021) The Diagnosis and Man-
agement of Endocrine Side Effects of Immune Checkpoint Inhibitors. Deutsches Arzteblatt international, 118, 389-396.
https://doi.org/10.3238/arztebl.m2021.0143

Cuzzubbo, S., Javeri, F., Tissier, M., Roumi, A., Barlog, C., Doridam, J., et al. (2017) Neurological Adverse Events
Associated with Immune Checkpoint Inhibitors: Review of the Literature. European Journal of Cancer, 73, 1-8.
https://doi.org/10.1016/j.ejca.2016.12.001

Haugh, A.M., Probasco, J.C. and Johnson, D.B. (2020) Neurologic Complications of Immune Checkpoint Inhibitors.
Expert Opinion on Drug Safety, 19, 479-488. https://doi.org/10.1080/14740338.2020.1738382

Kramer, R., Zaremba, A., Moreira, A., et al. (2021) Hematological Immune Related Adverse Events after Treatment
with Immune Checkpoint Inhibitors. European Journal of Cancer, 147, 170-181.

Shahzad, O., Thompson, N., Clare, G., Welsh, S., Damato, E. and Corrie, P. (2021) Ocular Adverse Events Associated

DOI: 10.12677/acm.2025.1561895 1615 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1561895
https://doi.org/10.1016/j.currproblcancer.2016.12.001
https://doi.org/10.6004/jnccn.2022.0020
https://doi.org/10.1016/j.clindermatol.2020.06.011
https://doi.org/10.1016/j.gie.2019.09.009
https://doi.org/10.1016/j.cgh.2021.06.038
https://doi.org/10.1159/000494569
https://doi.org/10.1093/gastro/goz065
https://doi.org/10.1016/j.imlet.2020.02.008
https://doi.org/10.1016/j.jacc.2019.07.079
https://doi.org/10.1161/circulationaha.120.049981
https://doi.org/10.1183/16000617.0012-2019
https://doi.org/10.1042/cs20200331
https://doi.org/10.1093/eurheartj/ehac456
https://doi.org/10.1056/nejmc1901677
https://doi.org/10.3389/fendo.2023.1157805
https://doi.org/10.1111/1759-7714.13347
https://doi.org/10.3390/cancers14112687
https://doi.org/10.3238/arztebl.m2021.0143
https://doi.org/10.1016/j.ejca.2016.12.001
https://doi.org/10.1080/14740338.2020.1738382

sk bel, Xz

[29]

[30]

[31]

[32]

[33]

[34]

[35]

with Immune Checkpoint Inhibitors: A Novel Multidisciplinary Management Algorithm. Therapeutic Advances in Med-
ical Oncology, 13, 1-12. https://doi.org/10.1177/1758835921992989

Chaudot, F., Séve, P., Rousseau, A., Maria, A.T.J., Fournie, P., Lozach, P., et al. (2022) Ocular Inflammation Induced
by Immune Checkpoint Inhibitors. Journal of Clinical Medicine, 11, Article 4993. https://doi.org/10.3390/jcm11174993

Albitar, H.A.H., Duma, N., Leventakos, K. and Gallo De Moraes, A. (2020) Pulmonary Complications Secondary to
Immune Checkpoint Inhibitors. International Journal of Chronic Diseases, 2020, Article ID: 4928648.
https://doi.org/10.1155/2020/4928648

Cadranel, J., Canellas, A., Matton, L., et al. (2019) Pulmonary Complications of Immune Checkpoint Inhibitors in Pa-
tients with Non Small Cell Lung Cancer. European Respiratory Review: An Official Journal of the European Respiratory
Society, 28, Article 190058. https://doi.org/10.1183/16000617.0058-2019

Espi, M., Teuma, C., Novel-Catin, E., Maillet, D., Souquet, P.J., Dalle, S., et al. (2021) Renal Adverse Effects of Immune
Checkpoints Inhibitors in Clinical Practice: Immunotox Study. European Journal of Cancer, 147, 29-39.
https://doi.org/10.1016/].ejca.2021.01.005

Hu, R., Chen, M., Xu, Y., Wang, M., Zheng, K. and Li, X. (2020) Renal Immune-Related Adverse Events of Immune
Checkpoint Inhibitor. Asia-Pacific Journal of Clinical Oncology, 16, 305-311. https://doi.org/10.1111/ajc0.13387

Kostine, M., Finckh, A., Bingham, C.O., Visser, K., Leipe, J., Schulze-Koops, H., et al. (2021) EULAR Points to Con-
sider for the Diagnosis and Management of Rheumatic Immune-Related Adverse Events Due to Cancer Immunotherapy
with Checkpoint Inhibitors. Annals of the Rheumatic Diseases, 80, 36-48.
https://doi.org/10.1136/annrheumdis-2020-217139

Suarez-Almazor, M.E., Pundole, X., Abdel-Wahab, N., Johnson, D.B., Gupta, D., Glezerman, 1., et al. (2020) Multina-
tional Association of Supportive Care in Cancer (MASCC) 2020 Clinical Practice Recommendations for the Manage-
ment of Immune-Mediated Cardiovascular, Rheumatic, and Renal Toxicities from Checkpoint Inhibitors. Supportive
Care in Cancer, 28, 6159-6173. https://doi.org/10.1007/s00520-020-05710-8

DOI: 10.12677/acm.2025.1561895 1616 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1561895
https://doi.org/10.1177/1758835921992989
https://doi.org/10.3390/jcm11174993
https://doi.org/10.1155/2020/4928648
https://doi.org/10.1183/16000617.0058-2019
https://doi.org/10.1016/j.ejca.2021.01.005
https://doi.org/10.1111/ajco.13387
https://doi.org/10.1136/annrheumdis-2020-217139
https://doi.org/10.1007/s00520-020-05710-8

	免疫检查点抑制剂不良反应的诊断与处理
	摘  要
	关键词
	Diagnosis and Management of Adverse Reactions to Immune Checkpoint Inhibitors
	Abstract
	Keywords
	1. 引言
	2. 皮肤
	3. 消化
	3.1. 结肠炎和腹泻
	3.2. 肝炎

	4. 心血管
	5. 内分泌
	5.1. 甲状腺
	5.2. 垂体

	6. 神经
	7. 血液
	8. 眼
	9. 呼吸
	10. 肾脏 
	11. 风湿
	参考文献

