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Abstract

Malignant neoplasm is the second most common type of disease after cardiovascular disease in
terms of morbidity and mortality. The International Agency for Research on Cancer (IARC) of the
World Health Organization has released the latest data on the burden of cancer in the world in
2020. The International Agency for Research on Cancer (IARC) released the latest data on the
burden of cancer in the world in 2020, with a total of 19.29 million new cancer cases and 9.96 mil-
lion cancer deaths worldwide. The traditional common treatment modalities for malignant tu-
mors include chemotherapy, endocrine therapy, targeted therapy, radiation therapy, surgical
treatment, but the above treatment modalities have entered a stagnant stage. In 2018, immuno-
therapy entered China for the first time, and compared with traditional tumor therapy, immuno-
therapy can significantly improve the late survival rate of patients, especially for patients with
malignant melanoma, kidney cancer and non-small cell lung cancer. In particular, for patients with
malignant melanoma, kidney cancer and non-small cell lung cancer, the improvement of survival
rate is more obvious, and some patients can even sustain 5~10 years. Especially in pleural meso-
thelioma, small cell lung cancer and liver cancer tumors, the breakthrough of years of treatment
without significant progress has brought survival benefits. Inmunotherapy, which includes im-
mune checkpoint inhibitors and pericyte therapy, recognizes and attacks cancer cells by manipu-
lating the immune system. These therapies have the potential to induce durable responses in a
wide range of solid and hematologic malignancies, thus changing the treatment paradigm for a
wide range of tumor types. Among them, immune checkpoint inhibitors (ICI) are one of the im-
munotherapy modalities commonly used in clinical practice, including programmed cell death re-
ceptor-1 (PD-1)/(programmed cell death-ligand 1 (PD-1)), Death-ligand 1 (PD-L) 1 and (cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4)), and the associated adverse effects caused by im-
mune checkpoint inhibitors should not be ignored. In this paper, we review the adverse effects
associated with ICI.
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1. HRHLH

TR U 2505 B0 DAL TR BON R AR, TE 1) G272 e a0 S5 %00, 4 A el F
R 52 1 R B s A o 3X — SR B 2 V097 B J7 1 AT Be 2 5 R e (IR () 28 i e AN B B 40 9% . W RE S
PR BIPE ML DG, Sy vl o 8 2% ff bk ER 5 AN A0 R A R i 1 T bk S B g A, AT
S b A0 B TSN T 4/ S I B PR IR M RER, IR T R E A B B e I N
L irAEs (immune relate adverse effects) [1]. 7EIIGR+ CTLA-4 Jifk. PD-1 $ifk LK PD-L1 HUikFIfI 254
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FREERL A T Im ARG ST, ASFE WL Se 2 25 1) g Bl S SN[, 10 HL H RTBT FE 30 A — 1 R AL
GRS B RN, AR, HERRIRNIRA B AN, [F— PD-1 ST A A 8 b o e 2 il
RIAB AT A —H#E[2] [3] [4]o Pl r Bl Euds. BBk G, Bk e (BRI A IURER T,
YL, AN N BN UL ST EGFR K254), SBIRAHUT, SBkar. Baiariai—
AN SRR SR T A A O, A R TR, BT BT R NR N SR, RG] T AR
iR, T R RS T DR A IR T ) e A, B R T A B R B AR A T A
e B e SR 58 S B S R [5] o

2. BMERRER

G S TR 5B R B R T N 8 R G 0 T = AR AR e OB, R 2 R LA B A
M E A 2 WAEF MRS B aRE O, W, IR, BB, BiE. A WEE . AR AR AL O
hiebsTtmr . PRSI TR ORE . PEVE IR HORARIIRE IR . HORIR IR Tt Ss, mEE T RAE
OIS D3 OIEEZE, RAEVERE, Mikk, BHERE, REMEFR, FARRXE. 78 2018 4
LR 2 i B 7 4 R 0 R A 0 [ PR 2 2 B — TS AE 0 i s, 25 Tl PD-1 08511 1) AR AN [ 25 24577 B AE FL BT 8
BEVETT TR A 35 25 s AE RGO (1~5 Zo) AN B0 (3~5 ) FF I S B kAR 28 IR 21 v K 2 el 5 ) B
BPL. gECRIC P, MERIBR R AT RIBCEIRYT . BT RIBR G, N Rt BT, AR ER st
[ 1~5 ZFE RSN 1) S R AR BN 66.4%. 71.8%. 75.1%, 3~4 225358 15.1%. 14.1%. 19.8% [2].
TBATE = PD-1 $) 7745 e R P52 BR T Bt e (F03@ SORE , VR 97 MEVA B R VR 48 S 77 S ibk BB vl LA
BRI, SR M 3~4 GigE R AT BN 93%. 18% (2 BALHE T 4 /i S R YL AN I I KLY, TCIRIT
FHOGPESETI[6]. S b, BUZEsdn, PR Bpt R s R A S5H A PD-1 I FISR LA R 5
. Zhou Xiaoxiang T~ 2021 4 8 H 7EMIH JJ e 5 K 3R 1) — & meta 43 #T o H2 52 91 PD-1 G e ki fva
IT AT 1) 3 AR VR T AR OGN R R I XURS: Y2 35 v T4 32 Bt PD-LL S e I FRA 7 ¥R 97 e ) 6 97 5L
TPEIRTT B[]

3. AR BN

EH G2 o 25 A 5 RS PR Co U R 2 AH OGS R AR AR OCHL AN B, B LU R B, PD-1 #1 PD-L1
HAE NG FRIk, IX — s A A 2506 7 (0 IEFE VESRAE T A BR8] O LN S B G s
FERUR, fE PD-1 JERERZG 6K 5, Ol PD-L1 (I E /KR, X% 0] PD-1/PD-L1 {5 53l &
SR I 4 52 A B PR v FE AR S [9]. Lars Michel 2% 6 76 BRI CoIE R 2 24 B 1 — B AT R, &
NAUMAIESE, 2F T PD-1 VRTINS, (ONEN 248 E PD-L1 3Rk 1, CD44 7£ CD8+T 4f
M LA N T 1.3 1%, 1 CDA44 [ZRIEH A T 4UMiS M bR A [10]. 7ESERRIGIR T, ity 5l
RIS T WK, HEfGTE, K4 0.09% K 83 8232 S e AT R AEAR SR B e, BRE R
SEANEIFRTETT BRSO E FRE KUK AR ICT BLZGYRYT 1 5 %, R BRI R PR AT Re s mi[11] [12] [13]. AE
RWMOHIEFRIF S BLOAUE . SR DEBRAOEEEASE. B TR EE2IHROA—FE, If
IR AR AL S RIANE], AR R BRI R B, AT DU 4 S e 4l 550 AR 4 P a4 T 4B (R N =, it
o R 2 B R 2R P DA T 3R R O LA [14] . 25 m] AR T PD-1 36897 i 5 EE Y e oL 28, (R [RI
WEE A b — B TR AE YR YT, 170 TNF-a 0] MER—Fh TS 8, DAk G0l 3 RS 16 R B, [
I ORIF U ST 2K [15]

4. BRERHEXBN
W R G S L R AR ) B KRR IR RO B AR AL AN TE 28, (R HGR T A/ 10, X4
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FEJR ArAE (1) S5 o B — P S [R50 S (1 BELIT, 270 5 7 e A L R B Ry — 3 R A8 S A AR B R TR F G A 8
Rtk . BT RIS IS B ET IS CDA+/CD8+ T 41 i SRk iz Jbk 20 B2 /36 Bz (B I, TR L IE A R ok
XL G = HE R RNI[16] 0 B RN B 5% B G e fZ I sema (28 B, BT DA s M A i W
[ R o AR X BAT BE AL BRI I R AL R, X T 8252Hi PD-1/PD-LL yay7 I B, R R a3 1 i 4 ko
K297 30%~40%, i CTLA-4 24 KR EE R K A2 280 47%~68%, BXGVaTT LR T RE[17] [18].
SR, BR IrAE AT NS ERME: KJEMEE . RE. BRIUERRNTE B ISOEE R K. AT
fATIX 6 B AN B MR AT e R AR, TCWR BTG T BRSS BebRs R B ey, g EAULSF- AN & 7 A i 1 [19]
2155 N HH R JER 7 T R BRI, 7 22 RIS ) A0 R SR AR AR AT IR ZR, 0T KR 1A 1R Al e v ) T, A
BB S I B Bk B, B IS MHE— D R . | R R MR R, AT DA SR Y g R A e
PG5 T . SHF 0L EREIVERT, BB AR 1 mg/kg/ R HI5R AL o B 5 F6 2 7 1 ) 4 B 5[]
RERT I 4k Ak, N A AN S B T VR YT, I R BT PRI IOR M A 25 1 R T

5. BiHEXEM

G R e ) 57136 o I PR DA B SN ) S B AL G 2 25 W A 16 FR AT R S R s, b T 4
M52 [20]. V&AL T 4oty B iR, FEEARUUT B & RN RHIER irAE. HE—D 1%
KA TR, PIBK-AKT-mTOR 8745 2 i A2 (1) CD8+AUN. T 4 rh 4t s BE R [21] . BRI Z 4,
DA FIEER I, WMAEMBSS TR AE, LK% RGEEEEENH, X v 58 Bh T Mg 42 il
ki, HLH, CEUESEE EMEMB SR Rl 85 5 Ba %, B mEE g S iy iE
BV AR OAEZ WO M [22]. — ok, $L CTLA-4 2991 B iE fI1E A Lt PD-1/PD-L1 #
1l 7R P A 2R P B R B i [23] [24] . ICIs BRARYT HIRIVE R AE 3T ICIs BL25iR7[25]. 1E#Z 7
VCEHLIRIT IR E T, KA =2 —MEE RS, Hrb 8%~-23% kA48 %, (EMH PD-1 1E#H KAE
B i e A W, RAA AR 4% 838 R A K [26]. | 8 1% Ria T AR KRR F &SR,
ANFERARFIRERT . N 0 eett, Nz B BRHEAN TR MERE, #1222 5 N % FE I 5 i
FEIEEE o T AN\ G 46, PD-1 (458 FH Sz BRI 1E, S8k ) A B 2 57 244 [ 8% (1~2 mg/kg/
R R ERIR JE A R B [RI S5 &) [27]. S50 90 KA BT(5 mo/kg) AU T 3~5 K X Je o 258 [ it
SRSLTCRI 51 [28] [29]0 HEAF, mTOR il 57 7t %' 5 =] B B 12368 4 AN mT LAl ek 2R, i FLE m] LA
G 2 AR R ) T AR . Oy EERE, PP SR AP PD-1 BEAEA, 8IS MR A
)G SRR AE T, W R4 g AR K [21] o

6. FEERHEC=

9% 14 fifi 9% (checkpoint inhibitor pneumonitis, CIP) ) & A= ML AT GE A — N AHOC: O 3G A1 T 4
it %o Ffr 8 22 SO O3 T R IE L U = AT RE S8 CIP R 2E[20]. @ RIERTHIZYE, AN K6
(IL-6) IL-17A. IL-35. C R EHEH(CRP). F##5 &5 (PCT). KNG FIEH-D (SP-D)FEHLE & A fujis
P 98 23 B bR DL[30] [31]. 75 1ICI B25i6 )7 B RIS, 1C1 HH DG 28 i) Kk AR 0R 2.5%~5.0%,
ICI BCARIT S R AE TN 7%~10% [32], H Stk F A i R AR 3R AE T%~19%A%[33]. 7EIE/INH it
S, 1CHAH S 28 0 A 2R i T A I RE [34] . DART IS5 18 RIS e 18T 1 S e PRI 48 16 e A= e T
B2 g5 R [35] 0 FRAT U )1 K2R FHEE BT LONG KR BIMAR meta 45 tH T AHR B R, BIRAE Gy 2Nt L
TPERREAIT A, g% + AT AT RO CIP XU, 7E 1~5 ) el 2 N 3~5 1) fuji
g, e e, HUOREE + (T AR T AL[36]. IR R IR HR I 1 e 2 AR AT ) 4
R—5[37] [38]. i, G il 28 RURS: FEAR 0 — A T BRI AR RE T REAS , 4 BUALST 249905 S e il 77 1k
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I, AT 2 B AR G AL R, R REIS G B RN A AN G BE S AR, AT 29 MRLT- G
IVEFI[39]. 28R, SBEIA T T EUR AN KRNI B VIR AE 24 A R R T 28 . W SR MEEAT
PEVERG A, NN IR BEIMHIFNG YT, BRI U6 -

7. FFREX St

X T G KH DR IR JFF JUE B SR S R MR AN 56 4 T A, LRI P AT 28 AU G 3 A0 2 p 0 1) 712 75 2 DA
IX ) 52 AT 2 RE AN B By s, B RN AT, W2 Al R B AR R I R R L
[40]. #1245 ICIs BIARHI AR AT EIER A2 2%~37%, 4 ICIs Bi&r bt CTLA-4 BifLSiibyr i, iXfhk
AR IN[41] o Fedfe— TG T JH- 4 M e e 25 A5 S0 FE R 25 25 o AT 3R 0, PR A e A e O e
U ALT F1AST 5 FA R34 PR A2 At SEAA g 1) 3 A [42]0 FLAAS A LI JFF B M 50 06 = A AL 36
ALP i B . IRLLER T GGT Fhimyo el S T 28 9 B R I M A1 FF 40 Bt 4 A =X 4 /s
MR 5, HIGIRERIRUT B & B2 S i, R 2 s, ™ E AT
RANFFINREFER AR D AR o T IE 31 I 5 A 2R AR50 20 S5 R P R A BRL T A 2 B e % J o 175 R i 52
PESRAN ) o S S, 3K b I G o PR OIE S [43] 0 0T 2 R 98, Sty RO b, BB A
/KB R B o 5T 3 0B 4 ST 48, ST RIS b G ge i FRIdE F, FE 6fa FH 4 0 Bz Jof 245 [ 7
MRS O A R BRI T, 5 My TR IR A3 25 KT B2 Joit S [ e TG s S R 491, 7 T S SR R Bt v R 5 R
TR 9 [44].

8. MsTiHEMY

BRICAEE 2R AL, Gk 25 sl A7) 51 I P 2 I B AL 2 B 2 M R R A2, e 252884 7
2. BEHY. MAERTA A SRIE. B8 Ry LR m[45]. HUR IR A EA DR AT 2 1CI
BT R WL N WA o LA P A IR R HRSE IR R TE DSz Bgg e, AR O
R . EHZ ICHIRIT IS & FAFAE ICI AHOCRURIRDD Repns, 7E32 40 PD-1 677 BB TP I,
XATREAE T PD-1 fEFT AT B 4008 1 RIA I 9 [46]. FAR KM A LS CTLA FuE 2y 8% 0L, £ L
ARG LA R RE, fERAEMEREZE, KAEFEMMN 1%F] 17%A5%[47]. $t PD-1 BHiR LR
9 0.4%, i PD-L1 ALK AEZRK 0.1%, BEEIRITRKAERN 6.4%. H ICI-HEERRLE B2 60 &
DAY R AR B Lot (1) 2~5 5. FARIRDDRERRfG K AR F0h 4%~19.5%, £ ZAjELERITIN /- BRI X
LR A ZE A TR 2R 9.9%~22% [48]. 4 MABETE ISR B I H RIS AR R 1, ARMERE o FR Rk, KRZ 4L
FER AT LRBUONE L IR SRR . AAE . S5, G5 BN RERAS . R R Ak
i, BEAh, FOER SR R BN AL, SEGERIZE. RS S EEG I EIER, e LR
FEA . FUIRMRRE . P25 (IS MRE AR JRO BRRERR 85 FrBA, EIGIR BAEFIY, LA HE2(E
178 43 Ao 25 5 M8 5 T RS B A X bl . R R 2 B0 e J W) SR DA T I, 9 B S A5 L v AR 2
JRBEIRTT, RN IABIE T SRR EAFE, B T ELSMEESR. REHITHIN W] e fE
J A
9. AEERE

G TR T TE A (LR N LA 1S 1) o AN, (B IEMIREYT F a7 — AN H . [F
TENGIRIGTT M EEt C A R E L EIRIRE A KRB EN 7. B AR AREERZE, At
I ARt S B, B R AR B B T 2 b BRI, X N R R IS AT VS T A, RG] g 2
WAERSNT /. Bt FoRUE, 3T iein iy SEINAH A R B B AN IEA R RIE 2, s
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