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Abstract: Immunotherapy, represented by immune checkpoint inhibitors, may lead to immune-related
adverse events (irAEs) while demonstrating favorable efficacy in patients with malignant tumors. Many
domestic and international guidelines or consensus have been established to assist clinicians in effectively
managing the majority of irAEs. However, further exploration about irAEs is required regarding the definition
and determination, temporal patterns, individual variances, utilization of hormones and immunosuppressants,
correlation between irAEs and therapeutic outcomes, immune reactivation, and special populations. The
identification and management of severe, refractory, and multiple irAEs necessitate additional solutions. This
paper aims to clarify 10 prominent issues concerning irAEs individually and provide assistance for clinicians.
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W OE. AaRAeE LA (ICs) AREMLELT
B TBWA R EFTRRFAAGA, LTHRAFHL
AKX R B FH (irAEs) . SR % 69 E M5 d kR
36 506 R B 0T R R 45 K % HirABs, R MirAEs#y & L
Fep | BEAMAE ., AMREF . BF R LRI R LA
ITAEs5 7% A, RREER . BHRABRE R A Fit
—FAt, EmA ., REMF S TirABs# iR A e L B ADHF
H—F MRk, R T irABstd + /AN 5 198 F iR — 34T
FRAT, VARG R R T A RS B

KEE . e d ERA; LAEMERRF
s AT

FE S R730.51

FF R (F R AR )RR A3 (0SID):

0 3%

ARk, DASsEfi A Sl (immune chec-
kpoint inhibitors, ICIs ) SHfCER A GEEIRYT S 40 1%
PEREE BRI W), BRI TR R R
ST HIGIR SR . SR, FEZh B R AR Ak 43 1 ]
ff, PERETERARZ B8, Horh DA RREA AR R
H 4 (immune-related adverse events, irAEs ) % N
Rilie A2017458, FNIMERALUERIR T £
fdE rE BN, TR RirAEsP B A B H
Hr, R E I PR g 2% 2 ( Chinese Society of Clin-
ical Oncology, CSCO ) H 20194 k4 Hi bt ICIs
R FEPEE e ) UV, 2B 24T, 4R,
TECSTE, A B BLT AR it — 240
BT, AR Z A R )8 1 3R AT 25 A URN i
PSSR, AR SCHRER T irAEsHY > A5 ] B
BT, DAIZA I R B Iy R 5 B o

1 I{AFIEirAEs?
1.1 irAEsHYRE L

TEZ5YIAN R ( adverse drug reaction, ADR )
ARk, AN [R] Y SCRRES I RAIF 5 %5 HAT AN ] (R 4 1A 1
E X, BVAFEARN (adverse effects, AEs ) .
ADR. JRJ7 PR R FF (treatment-emergent
adverse events, TEAEs ) . J&ITAHCA RFH: (treat-
ment-related adverse events, TRAEs ) . irAEsFlfa s
A BFAM (immune-mediated adverse events,
imAEs ) 55, XUV ARTE I L EAETE S AT
—EMZES, HAo I N HES . AEs>TEAEs>
TRAEs>ADR>irAEs, 20224E5H , [FE % 2 & Wkt
&P 5 ( National Medical Products Administration,
NMPA ) KA CHUMIEIRIT ISR N R Fi
TN HARTE S ) BUCRHirAEs, JF4%HE X
FpthE A (B0) BT RRI R, fHES

o IZE LA PR 5 R 00 BT AT G P 250 AS RN 5
RPN PEAH AR R, [HirAEsSEPrigdt
JifgE 25/ AL B0 S B ALRI A 5 R A
EY A

1.2 irAEsfHIE

HRIENMPA KA 1) HUIIR AT G AH R
RAFITEM B AT 2 FEN ), HEirAEsER T 2%
JE K 52 ADRI 770 PR 2 [ B2 05 38 7 118 B[] 4 56
PR, YRR KRR SRR R (n
ARG SX A MAEs K AR . 25
A (B%) BRRSAROE SRR, R e
PERISEME (A ), AR S 250 R 12
Gh, BRSNS T b, Hirp, FF2EE N
SRIHLLR =

Hefb oWy e B HE bR s Y, 25 R
FEIUAFRL A A Gy 2514 1) B LI R AR T 4500112
Wr, AnOmRERHOCHER R T SANPTENR | aetEiliR |
RECHHFETF Al | R R S, Hak, T2
HERR HoAl 7] S50 B FRAESHY & BRAR RS, ek, |
gtk . A 25 AEs B ERE PG R PLEE

MUEEHIE - e RAF 5T X irAEs ) H R i 2 0 H:
Pk o WIFST R T R 400 B e A TirAEsH]
JE; TEMGERR b, HIRE R RIS RoE iRt —
PEMILR, IR TREAIR AR Hh AR A5 1 2850
WA . HARE MBI E AN —2, A6
2K AESIAZE MirAEs,

BEAR A TERIEIRITIC G AR RBEIRIT T,
WAy SRR B8 IG T EA ML AESTHE (nfe
JZE R ) Y5 0] B R BRI D REsR | Sese f by
BIrT e S BUM MDA ), &5 BT TC
P RE T ULEE B i AEs & irAEsid /& AFirAEs, 201
RS ITVE, KFAESHLN irAEs, ASAXHCHE 9 45 4
fIEARLL, TMHERR irAEs,

2 irAEsE2EEFIERBIE?

S51bFHCAESANR, irAEsH & A 52591
PLHIA G, BOS IR REAUERTT I, &n]
REVEHI T SR HABZA 2L, Horb, Atk T bk e 4
fitd A5 5 $t Ji-4 ( cytotoxic T-lymphocyte-associated
antigen 4, CTLA-4 ) FAHT A irAEs S 7 SR i1k,
Y B UC R BT 45 245 741 £ A3 mg/kgd %510 mg/kg
i, irAEsH % A M 29%IE N EN46%; AR 4N
MEBET-3Z 4K 1 ( programmed cell death-1, PD-1) 1
RPN AT 32 R B iK1 ( programmed cell death-
ligand 1, PD-L1 ) BAHiiKirAEsEEJCHI A, &
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e RO, R EE S FREPD-15{PD-L1
PR A B it AESI R AE R AT, irAESs
AR T e EE Yy, AT RIBIATT

3 irAEs{iRf & 4?
3.1 ZMEirAEs

KTFirAEs kA BT LA, BRI 20
3 ZBGrAESTEIRIT 2~168 P B, AT 8RRl &
PEIrAEs, 8K, WAECRNIGRITE R 214 R K
A RIrAES , JRTTHTASE N E U BLir AEs A XU L
AR BIRYT A A S 3 . AR 25 rYirAEs i )
AL AN R, H ATIG IR 2 R HICISEC G697,
R G AEs Y & A= S ™ SRR LN . b B[] 42
HIP, KEIHrAES T iPE , BEAEFEHINIREE 5 F
JI A BicAEsHT, oA EE PR R SRR A I E] R
3.2 JER KA MirAEs

HESR 2 HE B ir ABSSE 6 1552 S e 1R T TF If —4F
J& BRAIrAEs, B DA S R A X SEirAEs
HHAFE 2 SR EIRYT, o —SE B8 W & A A s
RITER)E s LIRIEEmR . 8. RSN
FOLE TSRS KA idirAEs, AR 1T RE
B IR % A 1irABs. X LA 4R 2 i BG4
MrE B, HERVEIrAESA] BESTEIRYT IS 193~281
WAL, JFTRem 244 E",
3.3 81%irAEs

SIS 2tV DN S DFAIA T g Sl i =P S P Sl o =
BAA B, P irAESH 1] fETEIRYT 45 R Z4E 5
I, EIEIrABSIEFRTE SRR T4 R (A S
FESCHEEHR3IN ) 5, AT BE SR AT
12J8 VA irAEs, RAERLZH43.2%, FH WIS
PEIrAESSE: N /- I B PE IR R, HAA A 35 ph
ZRGP . R HREFD, 1B kirAEs— B Ioik
WIIRYTIERE, TR F RS EIABLE . FESR RN
IR IAE o I T8 AH O M AR AT 5 4
Tk MR, IR R D BEGE . R
VAVKE DR S5, B B 3094 H e 390 o W A B R
WICTEWI , 8 T 2 AN R B SR
PR AE . HHE A REJE TiX—38, MZ T,
PR ARAE T BE BT LY [ B S B
ICIsHT 5| & RF2k 0 Sk ol i 2 RE . BRI 76
FEICIsHH I RIEM O &%, HEXWRZ RES5ITZE
BE RGBT RAEF AL, A 32 52 ma 1) R
B ST B
3.4 FartkirAEs

P BUE R, B0ar 1Y irABSIR R O L%

(27.6%) . WL H (23.1%) . ™ & i Bk AEs
(22.1%) . WL& (21.9%) FIlili% (21%) %
20204F )5, B Em AR TR, HTET)
H™ 5 K RRAESBRIN" . B A tEirAEsZAEIRY T I
Wk, LHRAES —KMHICISZ )G, AIRIT
FHEOH & A A — 2P 52T PD-1/PD-L1H41 5
YRR VRYT S BE A PEir AEs 19 Hr 7 B 1A 4351 Ky
QORFNISK o AS[H] 25 4 i) 5 A P irAEs T 1l fE A
[, WCTLA-4840 (450748 ) . PD-1/PD-L1Higi
(W% . IF4e. Maitt) MBCAIRIT (45K .
DR ) o BarthirABsiA A 24 B R 24 £
WL T BAE B SRR . IXER A R AR B I RefE A
T RETTRESBET KBS INAG 5o A A] ) S e S i
ATRESEO . AR RS, R E T
TR B R, LA A e T RE (I IR
FEaz 24hk
3.5 RO A e

KB ICISIAYY, BEE LT fg S ER K AR
[] PN R 2 RO TR A B W2t B2, 038 Bl koRs
FEREAL . HERE . BRERGERAE . AR eI 5,
R IR, B23Z1CIsIRYT 5 O A IE &
E R RS0, Herp SR B IR Sh kR R A A
S R B 4 e O 2 DO REREATY, SR, H RSk
A AT T BEARAL T S A XU, R P
FEO A RS AS AL | BE T A D B I
PRI 55 LS A HE ) A BRI 4% 2 T BOE R R
o RIS B PR A e — i e 4 W A= b
AW, AR RG], AR SRR R
BB, L, %P2 ICIsIRYr i E
A W AR 5 T RBP4 L5 DR i) A B I

4 irAEsEEBXNEER?

LA E RG] & EirAEs, [HiH 2
RALUEHUARBRREA LY, Wfzfk. BaiE. AR
KOFIRGE R BRIEZ AN, N b B & A irA-
Esth A8 WL o Sl i E MR, S UL
IrAESTIFE B2 IR (22.9% ) | Jili%e (18.5%) .
% (14.4% ) FHARBER (12.1% ) 41,

4.1 . Y5 SirAEsIC R

(1) JEFh . AREFAEEZICISIRYT G 3
MIrAEsAS 56 2 A ] o M A vk g 4 & s B0 0L 8 1
(AR DR AERENTTIRLEEE) © R,
G BRSBTS B AL R R R 2 e
8 X HEEZICISIRY T R A 8 . AR/ N it g
( non-small cell lung cancer, NSCLC ) Fl'5 41 g 5%
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BRI, PRI R A by b LS T R
JKirAEs, 1 NSCLCHI'E 41 i Jig £ & 5 5 BB i 4% o
(2) 25%), PD-1FRHIHE ) SERPEEM K . L
. WL ORI HENEE; CTLA-4H1 5 S5
gifak . WARR . R M E ARG LEEA-3 (1y-
mphocyte activation gene-3, LAG-3 ) $iiK% 5 52
MR, (3) ANFho RN 5 i BLARAE 4 o
(4) WBIFERA, AU CBr) BB iy
HL o oRE (irAEs & 2B R R T S B8 TR T I
e, APLIANTE B EE i,
42 WRRHICIsHE %4427

ATt = S0 Sk B F ST, H AR XE A TR
ICIsIirABs I & A R AR, FeE R & . RIS
CSCO (ICIsHI S TEES BEFE /g ) DL BRATT I
IR, AlEFirABsAY & A 5™ 5 R 5 R SCHE) Y
IR SREBC S g >CTLA-45447(> PD-1/PD-L1
B A LI T>PD-1/PD-L 13470 +41 1M 45 4= 1 24 4>
PD-1514i> PD-L1H40, E# 1Ak, PD-LIRHLS
PD-1IR4TLbAL, BV ARl (AT SRRt &
F, AR L AAFSE R, PD-L1SAYRTET)
rAES{UF-SEAIG, (R S5 BT R 2t — D s T
PIGESE!
43 ERZ AW

VB EY) — BRI T USRS 2
—, AFET RTINS T T . 20204F, 2
HRFEER, INNIrAEsBRZ AR A Wbr
DI RO Zn 7/ R A W1 I [ e N e
FER 2 H B PURRESEREY S, (Hi25
1k, X EERREY SirAEs[H] i AH B 5¢ R 355k H 8]
PEWFSE, HETRBA —FhEYbRE e s R o H
SCBFDARE, HXE A —Fbr S e ir 4 [l
RIFIEATIAT, SR, A7 SRR 1 T bR 2R
FENFHEMARAIEE, R RER . BRRER
25 IRt fr R BT LA e Y FR T T4 ) & A irAESs,
HEERIRCRAE,
4.4 EB/D LT WirAEs

BEEICIsIE 2, [ N AME F sl R 3 i
DU, WO ARBENE WL, fEEHE MG
IRTAEY, 2% il 3] — g p s U LA 48
K BJirAEs, BE A Z 5148 Y irAEs, LG R
Wl mA . HER . BEEEE ., g2, Mg
Wb ERRPERI ARG £ | /MR . B
PETiReTCHE . BHEILIRET . BowIAst . #AA
e, J= . EMLEAIES, XLEAEST] BB T LAY
irAEs, 7 B PRE A= 54 T NS AL

5 WTEMHERHE?

] P A1 22 101 48 B Bl R 2 — SO A R R
A ZWE ( mycophenolate mofetil, MMF ) £k
KEZHir ABsIH—Z35Y7 . CSCOMPEIRIT LR ZE
SRS A T ZEiER . RS TFNE, 4
T EEIRR KR AT S, (R RS
DT, AR 2 I R U EASFRAT T TE
5.1 F REAHPRSIEER

— Hif 58 57T B8 MirAEs, B T 15 ] B
BUCERE. JLPFAENANEIT, B
U, R IR A PA R B AR . ANTEHBIERAN A iR
A (1) HbZERAN ST 1 M (A = A
FRPESIG;  (2) K FH b ZE KA AR R R
Ko fERREMARIER L, T ERERE, MR
WH RS TriE, BIFEJLR TGN, w]
SEIINFEA (3) BERE 2R Al .

52 RN GREIRT T AL

AT Bl = U] A4 I PR IE 3 IE BA R R irAEs i
Wl R B R S ICTSIR Y I 7 AAFTEAS R BE ), fr A m]
DU KA o ANadh, I g 7] ek bl AR B2
JE R ATREXHRYT A thtksgm . Ak, HETMAE
5K T 5 P ok P 9 2R sl At 2 410 ] 5] oK ik fir AEs
R
5.3 WA 5 B R

W Bz B R s B B A AT (>4, AR
6~8JE B AT [H] ), REIEAEIRYT S il 5 A
JFRZEF; Qs R, WA 2 R, D
S A5 3 PEPRrABSYK & B G s 3L LK 2 1)
FOREIR PR, AT E 5~10 mgiB s, UnSRA) Ih 7
K EE R s R, n LA 0 R e
WNRTE I I el e A e B e, Tl Y
T I A S e 50 . /D3R R AT RE T BN R
AR TR L, MO MO irAES" ",
5.4 KRR wpdRTT

2 H52023 1 CSCO ( ICIsHH ¢ Y 7 M 4 71 45
M) REHEZR, @ELIT % EM H 500~
1 000 mg/dfiy I JE5m I FA e . (1) G249 LA b0 ik
BEPE; (2) PEEMMSEN, IAEARERZES
fiE . BPEAHOCYERG 2 . BEWTIE B RER . B EMais
A (3) CENZHEREME, ENIMEmEiEEE
HF R A = K5 B R LR, n1~2
mg/ (kg'd), FHEHME, WA, Nkt E
SRR MR A T AT

6 HNfTAMIBEEER., MBI Z EHEirAEs?
HAEA | MEVATERL £ HirAEs— HAE FE NS Fb
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TR DB KR, BRI DR = T e AR T
FIAE, 2023/RCSCO (ICIsHCMIFEMEE SR )
TERM SRR 2h i L, BATIHER E Im R A R oK o
6.1 EIERYrAESIIAYT

X F ERE ALirABs R, JUHOR S B0
fili . RERE . 25 Aeh LA R SEIWirAEs, @G
T E SV PRAF R I, (R B R JT X irAEs & 9
LI RGESHT, MG SE B ir ABSHE [ {67 $2 14
AT TRt AESR 38 Z 22 R 25 A7 (multi-
disciplinary treatment, MDT ) " {H3X 7 [& PN {LL-F-
FEATITT, B, BEMERRE. JLTRA BETE
PR EirABs 5 & Al B M OGS, I
ARVF SFEIEE ARG, BErRe

JETZ; =, BUIRMESZRS. BRARCSCOREIRI T &
HZ G AEREMDT™, {H [ P R B2 Be O

A & XTirAESBIMDT,

PRl AT Ll 3

b, RPE . N A AE L SR A B I s AT BA R 7 25
2. % HXHrAESHLE] ARG, 8 #i

“WEE B LT S i

B LR B 5 =MMF

A, 15 5 S A FHRIL AR AN ] ) S 2 400 1 59

(%‘:21 ) [14-15,17]
UESTL i

6.2  MEIATErAESIAYT

TFREVEIF R 2 5, PR BE T

o FH AR HE T 5 OB 2 O R IR =3 K A R
SERATSRFEE, T8 H HIE MIE IR HKPrsoEIA Tk
irAEs®, &4 R4 H10%, B ] % B AN R R ng

&1 AFAITIrAEsHE I @S5 07 %
Table 1 Immunosuppressants and methods commonly used for irAEs
Treatment Indications* Mechanism Cautions
Non-specific immunosuppressants
Glucocorticosteroid All irAEs Broad-spectrum anti- Excludes some endocrine

Mycophenolate Mofetil (MMF) All irAEs, especially steroid-
refractory irAEs

Targeting T lymphocytes

Immunoglobulin (IVIG) Severe, refractory, or multiple

irAEs, including Guillain-Barré

syndrome, myasthenia gravis,
myositis, encephalitis,
demyelinating lesions, bullous
rash, SJS/TEN, DRESS,
thrombocytopenia, pneumonia

Tacrolimus
cardiovascular toxicity
Cyclosporine
nephrotoxicity

Anti-thymocyte globulin(ATG)

cardiotoxicity
Alemtuzumab Myocarditis
Abatacept Myocarditis

Hepatotoxicity, hematotoxicity,

Hepatotoxicity, hematotoxicity,

Hepatotoxicity, hematotoxicity,

inflammatory and non-specific
immunosuppressive effects,
including the suppression of
cellular and humoral immunity
Inhibition of T and B cell
proliferation by depleting
guanine nucleotides

Induction of autoreactive T cell
inactivation, regulation of
cytokine production,
downregulation of B cell
activation and antibody
production, interference with
complement activation,
inhibition of macrophages and
dendritic cells, neutralization of
pathogenic autoantibodies
through anti-idiotypic
antibodies

Calcineurin inhibitor,
suppresses T cell activation
Calcineurin inhibitor, inhibits
the production of T cell
activation factor IL-2
Complement-dependent
cytotoxicity induces T cell
consumption

Targets CD52 expressed on
mature lymphocytes,
monocytes, and natural killer
cells, leading to severe
depletion of these cells

Soluble CTLA-4 fusion protein,
induces T cell inactivation

toxicities

500-1000 mg, twice daily

0.4 g/(kg-d) for 3-5 d,
repeatable every 28 d

0.1-0.2 mg/(kg-d); requires
concentration monitoring
Requires concentration
monitoring

30 mg/kg, alternate-day dosing,
for 6 doses

Not specified

500-1000 mg, once a week on
the 0, 2™, and 4™ week, then 300
mg, once every 4 weeks
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Table 1 (Continued) Immunosuppressants and methods commonly used for irAEs
Treatment Indications* Mechanism Cautions
Vedolizumab Gastrointestinal toxicity, Blocks integrin a4f37 expressed 300 mg, once a week on the 0,
associated hepatitis on gut epithelial cells, reducing 2" and 6" week, then once
T cell infiltration every 8 weeks
Natalizumab Encephalitis Blocks integrin a4 expressed on Not specified
the blood-brain barrier, reducing
T cell infiltration
Methotrexate (MTX) Myositis, arthritis Inhibits T cell nucleic acid and Low dose, once every 12 hours,

Cyclophosphamide (CTX)

Hematotoxicity

Targeting B lymphocytes and antibodies

Rituximab

Plasmapheresis

Targeting cytokines

Infliximab

Adalimumab
Etanercept

Tocilizumab

Omalizumab
Anakinra
Secukinumab

Ustekinumab

Mepolizumab

Targeting signal pathways
Tofacitinib
Sirolimus

Hematotoxicity (especially
thrombocytopenia),
neurotoxicity (especially
myasthenia gravis, aseptic
meningitis, encephalitis), renal
vasculitis, bullous dermatitis,

hepatotoxicity
Severe, refractory, or multiple

irAEs, especially 3M syndrome
(myasthenia gravis, myositis,
myocarditis), Guillain-Barré
syndrome, encephalitis,
transverse myelitis, cholangitis
with autoimmune hepatitis,
hematotoxicity

Gastrointestinal toxicity,
arthritis, pneumonia,
hematotoxicity, nephrotoxicity,
myocarditis, ocular toxicity,
ototoxicity, bladder toxicity
Gastrointestinal toxicity,
arthritis

Gastrointestinal toxicity,
arthritis

Pulmonary toxicity,
rheumatism, neurotoxicity,
hepatotoxicity, hematotoxicity,
cardiovascular toxicity,
dermatotoxicity
Dermatotoxicity

Cardiotoxicity
Eosinophilia

protein synthesis
Inhibits T cell nucleic acid and
protein synthesis

Targets CD20, induces B cell
depletion

Removes pathogenic
autoantibodies

Targets TNF-a

Targets TNF-a
Targets TNF-a

Targets IL-6

Targets IgE

Targets IL-1
Targets [L-17
Targets 1L-12/1L-23

Targets IL-5

Targets JAK-STAT pathway
Targets mTOR pathway

for 3 times; repeat weekly
0.4 g, once a week; repeat
weekly

375 mg/m’, once a week; repeat
weekly

3-5 sessions; if used in
combination with IVIG, should
be done before IVIG

5 mg/kg, once a week on the 1%,
2" and 6™ week

40 mg, every other week

25 mg, every three days, with
the first dose doubled
8 mg/kg, every 4 weeks

According to the instructions
100 mg, once a day

300 mg, once a week, on the 0,
1%, 2™ 3" 4™ week, then once
every 4 weeks

260 mg (<55 kg), 390 mg
(>55-85 kg), 520 mg (=85 kg)
300 mg, once every 4 weeks

5 mg, twice a day

5 mg, once orally, then 3 mg,
once a day, titrated to
therapeutic levels

Note: *: Indications are not limited to the symptoms listed.
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(£1): (1) ARy, BREEEmE; (2) m
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Table 2 Potential side effects of some immunosuppressants
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Target Drug Potential side effects Not recommended (or cautious) use
TNF Infliximab Hepatotoxicity, cardiotoxicity, heart failure, Hepatitis, cardiotoxicity, pneumonia
exacerbation of interstitial lung disease,
activation of hepatitis viruses and tuberculosis,
leukopenia, infection
TNF Etanercept Inflammatory bowel disease, Hepeatitis, colitis, pneumonia
exacerbation of interstitial lung disease
IL-6 Tocilizumab Gastrointestinal perforation, Colitis, hematotoxicity
bone marrow suppression
IL-1 Anakinra Leukopenia Hematotoxicity
IL-17 Secukinumab Diarrhea Colitis
IL-12/IL-23  Ustekinumab Reversible posterior Neurotoxicity
leukoencephalopathy syndrome
JAK-STAT Tofacitinib Colitis, bone marrow suppression, Colitis, hematotoxicity, cardiotoxicity
cardiac conduction delay, thrombosis
mTOR Sirolimus Pneumonia, hyperglycemia Pneumonia, diabetes
IVIG Rash, acute kidney injury, thrombosis Nephrotoxicity, etc.
ATG Allergic reactions, hepatitis, acute kidney injury, Hepatitis, nephrotoxicity, hematotoxicity

hematotoxicity (thrombocytopenia, hemolysis)
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