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Adverse Drug Reactions Induced by PD — 1 Inhibitors: A Report of 42 Cases and

Literature Review
ZHOU Nan',QU Jie’ ,XU Cuixiang',LIU Yi',WANG Jianhua'

(1. Shaanxi Provincial People's Hospital,Xi'an ,Shaanxi,China 710068; 2. Medical School of Yan'an University,Yan'an,Shaanxi,China  716099)
Abstract: Objective To provide a reference for clinical rational drug use of programmed cell death 1 (PD — 1) inhibitors.
Methods A total of 42 adverse drug reaction (ADR) reports induced by five kinds of PD — 1 inhibitors (Carilizumab,
Pabolizumab , Treprizumab, Tirelizumab and Cindilimab) reported by a hospital from 2016 to 2020 were collected, and the patients’
gender and age, medication with off — label indication, outcome and the incidence of ADR were summarized and analyzed. The
PubMed, ScienceDirect, and Web of Science databases were searched to collect the ADR cases induced by five PD — 1 inhibitors
and reported in the domestic and foreign literature. The occurrence rules and characteristics, common symptoms, and treatment
strategies of ADR were summarized. The suggestions for the use of PD — 1 inhibitors were put forward. Results Among 42 ADR
cases, 27 cases were off — label drug use. The incidence of ADR in males was significantly higher than that in females, and that
was higher in people aged 40 years and above. In terms of clinical outcome, recovery and improvement accounted for a relatively
high percentage (66.67%). The incidence of skin and subcutaneous tissue diseases and endocrine diseases was high not only in
125 ADR literature case reports induced by five PD — 1 inhibitors but also in ADR reports collected from the hospital. The
manifestation of ADR reports collected from the hospital were mostly fever/ gastrointestinal reaction, but there were more cases of
immune — related pneumonia / myocarditis / neuritis / hepatitis in 125 ADR literature case reports. Conclusion The incidence of ADR

induced by PD — 1 inhibitors in skin/ fever/ gastrointestinal reaction / endocrine system is high. However, with the widespread use of
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PD — 1 inhibitors, the occurrence of other immune — related adverse events (irAE) is not rare, and we should pay attention to

medication monitoring and respond in time. When using immune checkpoint inhibitors in the clinic, the drugs should be selected

reasonably according to the patients’ conditions, the baseline examination before use and the monitoring of patients’ various

indicators is necessary to reduce or avoid the occurrence of irAEs.

Key words: immune checkpoint inhibitors; programmed cell death 1;anticancer drug; immune — related adverse events;adverse drug

reaction
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Tab.1 Distribution of the patients’ gender and age (n =42)
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Tab.2 Off — label indication drug use (n =27)
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Tab.3 Organs/systems involved in ADR and their gradation
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Tab.4 Clinical manifestation of ADR (n =42)
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Tab.5 Summary of ADR reports in the literature (n =126)
£4 FamAlnin (FLIEX WA LR #niA s HEARER MHHR(%)]

ERPETASER  AREMRETHE) EA) a8 KAREREE), EA1) 22(17.46)

R sk 95 (1) Stevens Johnson %

A1)
LR ¥ BARRERTE(1) FA() BRARERT () TR BRRRERT () EEEE) FAQ) 2K PR 19(15.08)
B itk DREARK) R0 5(3.97)
CIER R E S SMEB) 2EHEQ2) GEEMEQD) L) SILK(6) % £ (2), G EHAE() 18(14.29)
i R GRS BARR A (5), A PRE Y (2) SRt o 8(6.35)

Engal)
BRNBLG AL EF £5 K1) 1(0.79)
JFRE JEk(1) FFE(1) Fr£(3) g £(2) 7(5.56)
Rl A RERE XS H%(2) Ji%(9) 16(12.70)
WERAKR TEMAA(2) TEMAA(6) KX (4) HEREH(), 14(11.11)

HaE(1)
W3R AABE(3) A E K () AREAE £(2) 8(6.35)
BiiAeit & 2 470 B (6) BE(1) 7(5.56)
4 A1) 1(0.79)

KRS ADR 45 2 4 TR WL 4.

USRS Bt A - 42 15) ADR 5 S S8 Ik 46 25 B
527 491 PEA L), ARG i 10461, AN 441
2.2 3CEk[ER

LR RAFH I ADR 126 il ¥ o £ X+ T F1) 2R HL T
SA TR R BT ADR 52191 i 18 4 H U, JH: v i )
BRBABT 5] K R T B Bk B A0 I A 1 A L s A T
IR BAPUH B 1 S 0 Be 22 UL, L5 19 ADR Fp 28 th i %
F , G BEAE DG B R A EZ T AL BUB0 | PN 4 B S il
RME L S MEF W B B BT B R Bk S T Sf
BT ADR R B ERCA A L, W] g N R
AR TRILERS,
3 iTig
3.1 ADR#EXEZE

BEARIE SR A, B ADR & AU

112

Tt AT AR ot B A S IR T A 2
B R R AE ADR LR R 2212 30 AR 7 1T, 40 % LU
A BAE N ADR R AR R X 5 SCERIRGE 2510250, 4R
1%>40 % 4 PD — 1H5R1AYT IS % A4E ADR B H 7 sl
PR 3 S5 A0 i BT e i SR S 0K WLIA T g
NG NCEEE S E A R S P SR

FRE 24 6 B A3 2 AR v RIS I IE P 2405 L
K 64. 29% . 8 24 it UL 15 25 76 Ik IR - 5 3k A7 7E , 1T
T O 24 U B S 25 05 AR AR SR 24 1 B 1S
) B I I I DR S B 1) & e o 2 U P T T 24
H—E R E RIS (H RS 5, DL R AT A R 4
5 THT B4 RV o 76 TCT il FH b, AH CIF 9 0 R 8 3, B 24
A I 2 T RE S TH R ADR R AE SR

HAth . PD — 1K FNIGIT IS ADRIY R SEHZ
i B AR S H0M G, G045 40 BT s 48 20 (BMLD) | I 240 Jf 45



2022 4F 10 420 H 45 31 %55 20 1] £ 4 Iﬂ 30 ISR
Vol. 31, No. 20, October 20,2022 China Pharmaceuticals Pharmaceutical Care
WAL BT DL R A AE g8 bR 0 -0 508, B IR IR 2 23 (CSCO ) S 6 2 s 410 il 79040 G 1) B 1R

B PER s 3 U L b (B 2 ) B o)
AESZ PG & & 2 irAE I fE R R 2 10
3.2 EREHF% ADR KEHAE

ABFFEH, 5 R0 PD - VH0HRIBTE 259 19 ADR %8
B, B JER AN R T BB L PN A WA R A R R
o B R FEPEJE PD — 1 ICT 8% WLAY irAEs, B2 ik 71—
WEAE TR 249097 RN R A kAR 17% ~ 40%,
5520 0B p — 20w L i R B BT IR
ADR Sz 52 o P T 40 1085 486 A i , AR BR ST A A
BB R S R BT R T R BR R 5 | R R 92 R
PR HAN T TR, SCHR RS 1 4 1 56 T e R 2 o
Ui K B KA SR HE L R Gk 40 SRR I
Stevens — Johnson £ & fiF 55 5 7™ 5 1 Bz Bk s i 112 = 150
PD — 14 550 P 430 2 e DL HR IR D BE A, 17
1 FRAE B DU AR 224 2 DL AR AIF 5T AR 21 9 ADR %
51257 A R K, (58 081 413 v 53k FR a4 , 0 B T TR v
B TR R S DRSO H A e R R BB b
VR TRAEE T H 5 P B S i o e, 7 49 BB A I TE R IR
g S, E AR A B R 2R PR BT S I R T 1 RBE IR
Pl -221 HYR AR B A ADR 145 DL R /8 5 T
N 22 W, , 3 55 24 b U B A5 B FLA &R X PD - 1 40 i 3R
ADR MY ZE-G 22 B B A58 — B0 B SR 2 B 9R3E
G SR SEVE M 48 1 DL 1 W2 4 ) F R A &2 -31
PD — 1 il 500 20 25 34 77 5 RS A4 AT 0] 98 53] (%) il 96 % 1 2R
¥ < 5% , 1 = BN Il R 2 A F6 29 R 19 , S BE G 1)
JHF 2 1 e R AR RN T 1 W B B IR
P AR 2 L R L0 R A R A R AR
(< 190)1 3k 2 B2 1] SCHik i 22 LUB 1) 3™ 5 ADR
S 1 H E Y ADR AT A& A A o 3 R
ANFEAEF PD — LIRS , BBk 7 &34 7 5 il 1 53
RGN ADR KA A PD — LIRHIFRIA) 2
FH L HoAh i AR FFRFE 00, 2475 2k R SR R e R B SRt
Wik BAE LG R PGB 3 2, R E IR AP0 A il
I BT B TR B BTG e SR A SR R O LR Bk
A8 9 R TE A2 22, 1o T T FH 24 W R o o b o, 24
S B AR O L ADREIR —— %2 ARBFST
KW B, X nI e T R 2T 1 ~ 24, A
S PD — LH], TN R £, a3/, Jesifl
29900, BN R R BIHGE D ADR RSN A

SRR R T 2 ZUB < B2 FRAS R SN2 ICT H Al
P ECH WL AR, EELRI R % SR A
AHEGE T, S FIBLIE 2503 51 & %, KB ADR B
7 FERE R, KB ik ADR FEBE B2 68, AT Ja il fe FH g ot
2 [ B BT AL 245 9A 97 s T 2 9% DL _E 2 ik ADR,, [

P A B HIT] 2 BT 45 ICT 2, Il SR A4 0. 5 ~
1 mg/ (kg-d) o Z 8B KT PEEE B, 5~ 6 J&] BRI Al 92
T2 AN FE A 1CT A Ak 20 F A AR 2, R 5
FIBR AP by e — AR 982 18 B IE (4 [ 7 PD — 141 il
R G M R R R AN i A 3 AR RE Y R AR R A
66. 8% , WA PU LA A 1 2y T RRARH 4 A 033

B Wi B - F5E s, PD — 1330 AH S HE 5 &
AR 16. 0%, HoAt & UL fL 38 ADR A2 55 % 0 X
e E R L R A AR ST T IEE B A ADR
THALIE 28 ADR Bt 85 /0, vl g 5 S i B 8o b A
b BRI i e N e 1 B S L I R A B
ERWATR 16 14 AL ADR A4 &b 3 J o) & SR R
R IR YT PR T e TS BT AR E ADR
1) 23T 7 SO N R B TR bRl R
FIVE BT (IFX) B4 2 bR B35 X PR IFX 4E 2
PR BB TORL B METR 1 TH AL TE ADR , A 9 i 23 R
i3 i TR R RS R VAT AT 360,

PN WA < A 5 v A il ) SR R R 2R
o n] S 2, 5 H Al ADR A EL , 950 R 48 ADR
L H R AN AT, 3 18 R A K A PRI B LI ADR
A HARIRIIREA & RIRR  HURSS AR DI REIGE D K 1 7Y
W DR A5, L AR I R385 72 FH 25 )5 09565 5 ~ 36 i,
B R A ] [B] R 565 9 JA 7 3Ry SR E R A T =
R BAIBIT  AHERE AL X0 S /7697

— P A RN 25 BB A R BRI SR PD - 14
il FA7E 25 25 75 X BB SRANT 2R e Ik e 12 s bRkt e
Jik 7 55 45 2, — SR i VE B[] 24 30 ~ 60 min . 42 i)
ADR W, A5 5 il i i 8 2 5 R A A 25 R TR
N FELE T R L ZE Kb R VE AR 16T 5 34
Ui B 1 TCT R AR e SO AR 248 1096138, i
S H I RRE RS2 AR, 8 3k B R 21
RN RPE O IR RIE ] IR S
FBICT o — BR AR RIRU N , NST RIS L5, 44 ik
P IEVEAL B W E P PRI AR B BUKTE AT
SR, Wh 2B Ny B e B 3R A5 20 ) e I A
S AR W 8 3 AR A AR A e S0

HAthirAEs : AT H, -REGFIZREASTS RS OWLR 1],
TCTAH O LA & %58 0. 09% ~ 2. 40% , Ji AL %R
27% ~ 60% , 2= FE K 1Y irAE 00 g2 kH M ADR 438
B, oo, 82. 4% 5%, 17. 6% Kk HEFET- B R 15 .
I, — A2 O A 5 1 37 RIS ICT, FfRsk 44Tk
7RIk 24 ] P 2 4 B E ADRR &, TCT A9 fif
T,

1252 PD — 1RGRNG ST B3 HE irAE B9 & AR R

113



k= dict el
Pharmaceutical Care

¥ %

China Pharmaceuticals

2022 4F 10 H 20 H £ 31 %45 20 1)
Vol. 31,No. 20, October 20,2022

0. 7% ~ 2. 1%, FLIG PRAEAR A KA Z T) St B
S TR FEE AT BRI T ARSE AR o H 30 G g5 AH DG I
07, e (el R0 1 2 [ B 3R, ol ml el g
22 B R AR ZE AN 1 I R B S R Y )
REIIR , 25 T IR eI i o
AN, 2. 7% ~ 3. 5% 1452 1IC1IR YT B B3 2 H Bl
JEERH OGN 98 | 35 2l PRAE R 0% | PR AR X a4
PRTRANIE | R I 5 52 27 3R Ik 5 % B A )55 i ] Jo
P it 5 144 S R Y TR W Ry S BIVEE 24 el P 4 B 2K [
G 95 J0 1 25 0 o AS I 5 T oS WS i i 5 R O A il 4%
ADR, AJ e 5 WA B DA G
3.3 ICI 5HERAHEIN
TESEHE ICLI, ™ 4% T 5746 P, e PR AR BLAT
A 38 N UE P AF R 259 o ZEVR YT TR 200, B e R Ak
Rz Ay 45) FLLR I SEAG KA 45 SR A B T 0 HEORR A
TN S5 25 B (R BP0 R | SR SR R A ] St
RILTA% (1) irAEHS) 53 Hh  TEREAS ety i a] R0 4%
YIWEI, PR ivAE AT BEAEARA] ip 8 & 2 AR FEIR 7 T
TR, FEVR T IR, B AERYT A RS B AR R e
BRI IE ARSI 1 AR BRI, FIRYT . — BRI
BirAE, AT AR 3 B 10 22 52 ] [ 37 25 5 TR e
2% (NCCN)F5 R .CSCO 48 R 55 M B R IBGR YT it
i 968 G 938 Y T 04 L 3 Ok SR E SR R R TR I A
R ICT P kAR EE IR 2 R 2 48 BRIG T N
EORANE AR 25 & A ADR A Hn, A 2 2
PE 15 ICTYRYT W8 ) 25 ) AEIR YT 259 B 38 Jm
W5 KB4 ADR. 75 K 7E ICTIA Y7 % WL ADR, 1 2 )%
Kk 1 B RiE 1 NS R SR ADR , BE LG 1 i ™
HADR, FEHI R T AR, B B A 0 it 920 24
WE JRIR, — S P2 () AR KA SRS A IR
IRV N e cp ol AL LR TN UL = N R € 6
HIR7 AU FLEIRYT ADR, DA & 1ICTIG PRI TR,
I/ ADR R & 4
S 3Rk
[1] HOOS A. Development of immuno — oncology drugs — from CT-
LA4 to PD1 to the next generations [J]. Nat Rev Drug Discov,
2016,15(4):235 - 247.
MILLER TP, FISHER BT, GETZ KD, et al. Unintended conse-
quences of evolution of the common terminology criteria for ad-
verse events [ ] ]. Pediatr Blood Cancer,2019,66 (7) :e27747.
[3] KARTOLO A, SATTAR J, SAHAL V, et al. Predictors of im-
mune therapy — induced immune — related adverse events[J].
Curr Oncol ,2018,25(5) : €403 — ¢410.
(4] 832, RIMM . PD — | Jii677 36 i & & 25 R R
BERaBE o] PEERE,2021,16(31):134 - 136.
[5] 7w+, ., % B.,%5. A=ZFERIHMNBEL™

[2

[

114

FHBARRESAT]. F H 2 k,2020,29(2):40 - 43.

(6] o H 2552 3 2367 2 M Ml AT 50 & b & 4 25 5% KU 4 22
Fa. REMBABERER] BB FRRERAELRE,
2015,17(2):101 - 103.

[7] KHOJA L, ATENAFU EG, TEMPLETON A, et al. The full
blood count as a biomarker of outcome and toxicity in ipilimum-
ab — treated cutaneous metastatic melanomalJ]. Cancer Med,
2016,5(10):2792 - 2799.

[8] DE SOUSA SMC,SHERIFF N, TRAN CH, et al. Fall in thyroid
stimulating hormone (TSH) may be an early marker of ipilimum-
ab — induced hypophysitis[J]. Pituitary,2018,21(3):274 — 282.

[9] GOWEN MF, GILES KM, SIMPSON D, et al. Baseline antibody
profiles predict toxicity in melanoma patients treated with im-
mune checkpoint inhibitors[ J ]. J Transl Med,2018,16(1):82.

[10] EF 1B, F050% . Zoiih & & 475 ) Pr & f i 48 X R B
TR 6 AR 69 BF A R[], E A, 2019, 10(17)
2242 - 2254.

(1] B, & w454 . PD — 1 ) A AR X R R 89
A )]. R E A A& & ,2021,41(3):720 - 725.

[12] COSIMATI A, ROSSI L, DIDONA D, et al. Bullous pemphi-
goid in elderly woman affected by non — small cell lung cancer
treated with pembrolizumab: A case report and review of litera-
ture[ J 1. Journal of Oncology Pharmacy Practice, 2021, 27(3):
727 - 733.

[13] BULAT V, LIKIC R, BRADIC L, et al. Pembrolizumab in-
duced vitiligo in a patient with lung adenocarcinoma: a case re-
port[J]. British Journal of Clinical Pharmacology,2021,87(6) :
2614 - 2618.

[14] RYU S, JUN I, KIM TI, et al. Pembrolizumab — induced Ste-
vens — Johnson Syndrome with Severe Ocular Complications[J].
Ocular Immunology and Inflammation, 2021. doi: 10. 108
01109273948. 2021. 1896006.

[15] CECCARELLI F,MANCUSO S,LUCCHETTI R, et al. System-
ic lupus erythematosus onset in patient receiving anti — PD1
treatment with pembrolizumab: a case report [J]. Rheumatolo-
gy (Oxford),2021,60(2) :e39 — e40.

[16] KICHLOO A, ALBOSTA MS, MCMAHON S, et al. Pembroli-
zumab — induced diabetes mellitus presenting as diabetic keto-
acidosis in a patient with metastatic colonic adenocarcinomal J .
Journal of Investigative Medicine High Impact Case Reports,
2020, 8:2324709620951339.

[17] MAAMARI J, YEUNG SCJ, CHAFTARI PS. Diabetic ketoaci-
dosis induced by a single dose of pembrolizumab[J]. The Amer-
ican Journal of Emergency Medicine, 2019,37(2) :376. el —
376. €2.

[18] TOHI Y,FUJIMOTO K,SUZUKI R, et al. Fulminant type 1 di-
abetes mellitus induced by pembrolizumab in a patient with
urothelial carcinoma: A case report[J]. Urology Case Reports,
2019,24:100849.

[19] KEDZIOR SK,JACKNIN G,HUDLER A, et al. A Severe Case



2022410 H 20 H 45 31 #4520 1)
Vol. 31, No. 20, October 20,2022

¥ %

China Pharmaceuticals

U

Pharmaceutical Care

of Diabetic Ketoacidosis and New — Onset Type 1 Diabetes
Mellitus Associated with Anti — Glutamic Acid Decarboxylase
Antibodies Following Immunotherapy with Pembrolizumab[]].
The American Journal of Case Reports,2021,22:e931702.

[20] HERNANDEZ A, ZEIDAN B, DESAI P, et al. Diabetic Keto-
acidosis Secondary to New Onset Type 1 Diabetes Mellitus Re-
lated to Pembrolizumab Therapy [J]. Cureus, 2021, 13(2) :
e13302.

[21] TANG Y,ZHAO Z,WANG XF,et al. A case of pembrolizum-
ab — induced fulminant Type 1 diabetes mellitus in breast can-
cer[J]. Immunotherapy, 2021, 13(6):483 — 489.

[22] WU LL, LI BX. A Case of Severe Diabetic Ketoacidosis Asso-
ciated with Pembrolizumab Therapy in a Patient with Metastat-
ic Melanoma/[J]. Diabetes, Metabolic Syndrome and Obesity :
Targets and Therapy, 2021, 14:753 - 757.

[23] TIAN CY, OU YH, CHANG SL, et al. Pembrolizumab - in-
duced myasthenia gravis — like disorder, ocular myositis, and
hepatitis:a case report[ﬂ. J Med Case Rep,2021,15 (1):244.

[24] LAMBERT I, FASOLINO G, AWADA G, et al. Acute exuda-
tive polymorphous vitelliform maculopathy during pembroli-
zumab treatment for metastatic melanoma: a case report [7].
BMC Ophthalmol ,2021,21 (1) :250.

[25] ASATANI S,KANDA T,HONDA M, et al. Occurrence of hep-
atitis in an elderly woman during the treatment of pembroli-
zumab for right advanced renal pelvis, ureteral cancer, and
bladder cancer[J]. JGH Open,2021,5 (6):722 — 724.

[26] MA Q,YANG L, GU F. Immunotherapy — related pneumonitis
and bacterial pneumonia after the successful treatment of
metastatic malignant melanoma with pembrolizumab: A case
report[]]. Medicine (Baltimore),2021,100 (1) :e24018.

[27] CHENG Y, NIE L, MA W, et al. Early Onset Acute Coronary
Artery Occlusion After Pembrolizumab in Advanced Non —
Small Cell Lung Cancer: A Case Report[]J]. Cardiovasc Toxi-
col,2021,21 (8):683 — 686.

[28] KAWAKADO K, TAMURA T, NAKANISHI M, et al. Retro-
bulbar Optic Neuritis Induced by Pembrolizumab in a Patient
with Lung Adenocarcinoma [J]. Intern Med, 2021, 60 (24) :
3941 - 3945.

[29] ZHANG C, QIN S, ZUO Z. Immune - related myocarditis in
two patients receiving camrelizumab therapy and document
analysis[]]. J Oncol Pharm Pract,2022,28(6): 1350 — 1356.

[30] SUDA T, KOBAYASHI M, KUROKAWA K, et al. Simultane-
ous occurrence of autoimmune pancreatitis and sclerosing
cholangitis as immune — related adverse events of pembroli-
zumab[J ]. BMJ Case Rep,2021,14 (6):e243360.

[31] BIH,REN D, WANG Q, et al. Immune checkpoint inhibitor —
induced myocarditis in lung cancer patients:a case report of sin-
tilimab — induced myocarditis and a review of the literature[]].
Ann Palliat Med,2021,10 (1):793 - 802.

[32] MARTINS F,SOFIYA L,SYKIOTIS GP, et al. Adverse effects

of immune — checkpoint inhibitors: epidemiology, manage-
ment and surveillance[J]. Nat Rev Clin Oncol, 2019, 16(9) :
563 - 580.

[33] WANG F, QIN S, SUN X, et al. Reactive cutaneous capillary
endothelial proliferation in advanced hepatocellular carcinoma
patients treated with camrelizumab : data derived from a multi-
center phase 2 trial[ J | .J Hematol Oncol,2020,13(1) :47.

[34] DE VELASCO G,JE Y,BOSSE D, et al. Comprehensive meta —
analysis of key immune — related adverse events form CTLA — A
and PD — 1/ PD — L1 inhibitions in cancer patients[ﬂ. Cancer
Immunol Res,2017,5(4):312 - 318.

[35] & #, 23, 305050, 5 . i & 5 Al 4 K H AL
RO BR8N RG] BME R &, 2019,
10(22):661 - 665.

[36] WANG Y, WIESNOSKI DH, HELMINK BA, et al. Fecal micro-
biota transplantation for refractory immune checkpoint inhibitor —
associated colitis[J]. Nat Med,2018,24(12):1804 — 1808.

(371 & 2.8 F. LEbd5ims M F L& LR A
BAEFLER]. BEMEF 4 E,2021,48(2): 105 - 108.

[38] P ails mAr B Fotsd THEN A . TEGANEF S
(CSCO) St & & 47 ) 71 A8 K 09 2 M2 8 22 35 g 2021[M ]
T AR T A MR, 2021:87 - 88.

[39] ROSELL S,BLASCO I, GARCIA FL,et al . Management of in-
fusion reactions to systemic anticancer therapy : ESMO clinical
practice guidelines [J] . Ann Oncol, 2017, 28 (Suppl 4) :
100 - 118.

[40] ESCUDIER M, CAUTELA J, MALISSEN N, et al. Clinical fea-
tures , management and outcomes of immune checkpoint inhibi-
tor — related cardiotoxicity [I]. Circulation, 2017, 136 (21) :
2085 - 2087.

[41] BALL S,GHOSH RK,WONGSAENGSAK S, et al. Cardiovascu-
lar toxicities of immune checkpoint inhibitors: JACC review top-
ic of the week [J1.J Am Coll Cardiol,2019,74(13):1714 - 1727.

[42] RASHDAN S, MINNA JD, GERBER DE. Diagnosis and man-
agement of pulmonary toxicity associated with cancer immuno-
therapy[J]. Lancet Respir Med,2018,6(6) :472 — 478.

[43] R35 & A 0E 3, /M, 5 . LA & B 30 ) ) 49 3007 5
e R EERS AT FEIERES,2021,28(1):3-8.

[44] PEERAPHATDIT TB,WANG J,ODENWALD MA , et al. Hep-
atotoxicity from immune checkpoint inhibitors: a systematic re-
view and management recommendation[J]. Hepatology, 2020,
72(1):315 - 329.

[45] FEM,E &, 28T . Lt EInHAAE R RA
B E R E R HR[]] AL EA R F R ,2021,42(3)
249 - 255.

[46] MEKKI A, DERCLE L, LICHTENSTEIN P, et al. Detection of
immune — related adverse events by medical imaging in pa-
tients treated with anti — programmed cell death 1[J]. EurJ
Cancer,2018,96:91 — 104.

(ki H 3DT:2021 = 09 - 0748 181 H 1812022 - 03 - 21)

115



