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10. Department of Rheumatology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective;: To explore the general situation of severe immune-related adverse events (irSAEs) in the real
world. Methods: A total of 50 patients who were diagnosed with serious irSAEs in Zhongshan Hospital, Fudan University
between June 2018 and June 2020 were included. Clinical data including the basic data, drug use, median onset time, laboratory
examination, treatment, and prognosis were recorded and analyzed. Results: The spectrum of severe irSAEs included
myocarditis, hepatitis, colitis, pneumonitis, primary adrenal insufficiency, diabetes, and nervous system adverse events. The
median age of patients was 61 years, 66% of patients were male, and the median time of onset was 6 weeks after starting
immune checkpoint inhibitors (ICIs). Steroids were administered in 45 patients (90%). After intensive treatments, 39 patients
(77.5%) recovered, and 11 patients (22.5%) had the outcome of death.
Compared with those recovered, patients who died received higher doses of glucocorticoids ([ 267. 27+190. 22 Jmg ws [ 105. 38+

Main causes of death were myocarditis and hepatitis.

145. 497 mg, P=0. 021), and more patients were additionally given another immunosuppressant (10. 0% wvs 6. 0%, P=
0.009). In this study, 19 patients were diagnosed with myocarditis. Different from other irAEs usually affecting one organ,
myocarditis was more prone to be concurrent with other system irAEs such as hepatitis, myositis, and thyroiditis. Patients who
died from myocarditis had higher NT-proBNP (12 844 s 479. 7 pg/mlL., P=0. 000 6) and cTnT levels (0. 928 vs 0. 233 ng/mlL.,
P=0. 006 4) than those recovered from myocarditis. But no statistical significance existed between the two groups for left

ventricular ejection fraction (62. 75% ws 65. 11%, P=0. 348 2). Conclusions: Severe irSAEs affect key organs including heart,

liver, lung, and intestine. The prognosis of irSAEs is poor even if high-dose glucocorticoids were administrated.

[Key Words ]

AR SR, DL g K A s 4 ] 8] Cimmune-
checkpoint inhibitors, ICIs) /3R 1 I IT7 1
e OB IR AT S AP 0 R L R AR ALY T FE A
I7J5 IRA YT I BB DU RS AET . H A, ICTs 2 4k 1%
2B ) S (AR 3 I E B AL U S 6 IR /)N 20 B A
N R 3 N T R R Y
Atk B AR TR 2 MR IR IT TP BoR R AR
[HIB=Saa

Hain. sz 0 1ICTs 2R T -1
(programmed death 1,PD-1) &2 P40 T A T
f-1 (programmed death ligand 1, PD-L1) F14H Jifd
M T B 40 88 A0 ¢ BT I 4 Ceytotoxic T
lymphocyte-associated antigen-4, CTLA-4) B4,
ICTs /T S5 40 M o 38 2o Pk 52 sl s AL AA 1) f e
REAREAR IR AR, L X R 300
7o M % A B H 1 (immunerelated adverse
events, irAEs) 5EGAL ST 245 W) FHE 0] 25 4) 22 5 48
KA b Ry G R GEad B S B0 S
ERENFRG. KBS 2 Z2NGES RGN K
JHk 8 B Al U L R N o i R G, BRUAR RER
irAEs i G1.G2 2,3 G3.G4 %A B0 (FEAE)
WA RIERIT A LR, F5r irAEs(INg5 i 4
LG 9D AL BEAS KB T BE P BURF LT

HH irAEs $dfls KR 70k B Tl AR5, 258
e ir AEs KAETEOLIRIE R D 22 LLEAS g 1]
B R . AFFFEHIA 2018 4E 6 A & 2020 4E 6 A
S BRIl BE B IR Y 50 il E A irAEs f§

immune checkpoint inhibitors; severe immune-related adverse events; real-world; myocarditis

B AR 40 B SIS 4R P95 1 o
T irAEs %K AEMEDL . DI H 2 R 3 RN DR 1 O Xof
irAEs (s PERA IR EE | T B, 10 1 % 345
R 4 o

1 ARSHE

L1 — 4 RS Hr 2018 4 6 H 2 2020
4E 6 2 B R2ARHE L BRI R irAEs 1
BeEe % 50 fil, EAY irAEs & XN EAERBSIRITHY
irAEs 3%, t0 56 2300 L4 B 1 G3/GA 9T
9 R R R K AE SRR R T REVEGE B IR
R 2 R G RAE B . AR UE: (D % 5k
R AT s AN AT s (2) 22582 BRI v Ll B
GPE YA BN 24 FHA BAIZ KA irAEs; (3){E
BEvAsT . HERRBR U (D) BEAE W S0 AR YT G 00
AN (2) T8 HEBR At R R BT SO B
OAEBIRIARIT T (k&N Z ) ABi . AW
R4 E B R FHE Ao B Be e B 2 B &t
(B2020-247R) , T 45 f8 3 ¥ 50 1% IF 45 8 H0 1 TR
A

L2 FAkE IWERFMWER EN BRR
g5 R KB 25 WIG T N ICTs o7 2185 v 9 Bt
T FIEEIR WLAS B 1 (e TnT) 5 420 35 % sk i 4 B i
1A (NT-proBNP) 7K -, 2 % B 1l 73 %0 A I HoAth =
ES G VY R 1| - N R (e 1 i B L S o =
B SO 28 17 FE IS 200 B 19

1.3 %it®a® SR SPSS 26. 0 fil Graphpad



940 Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 6

HERRESY: 20204F 12 852748 55 6 1Y)

Prism 8. 4. 0 #4750 d8 4041, iHE TR x5 %
IS RIS REAS ¢ K56 BRI n(90) R,
FH " Krgesk Fisher B PIMERRL . K3 KiE (o) R
0. 05,

2 7# R

2.1 ERAWALH HiRGRE D BIR.:50 A
irAEs (.0 WLAE 5 R 58 R MEE TR
BT REB AR PR AR 22 R S8 AT o L

219 1 (38. 0%0) , i bl K. HP L B4Rl 61
% (28~72 %), BE 33 4] (66. 0%), PD-1 #1145
BeAARyT 18 ] (36. 0%0) . BES L M4 16 97 18 il
(36.0%0) , Bk A CTLA-4 $il 5 2 4] (4. 070, &
JEHAB RS irAEs 19 fi(38. 0%0) . Hb LA B
B9 A M RS irAEs o 15 #](78.9%) . &5
TR P 2 3% 45 1 (90. 0%0) , I H ¢ 39
B(78.0%) . BET- 11 i, £145 5 Bl AL 5 BT
HAN 1 I 5

%1 50 =R irAEs EAE RS

_— g e mwe SN wener o KA R BIEE g
WD ERCH 0D e Y o miR e e P

J=¥ 38 50(100.0) 61 33(66.0) 19(38. 0) 18(36. 0) 18(36. 0) 2(4.0) 45(90. 0) 39(78.0)
DS RS
NI 19(38. 0) 64 10(52. 6) 15(78.9) 7(41.2) 6(31.6) 0¢0. 0) 17(89.5) 14(73.3)
HILR S
4 11(22.0) 67 7(63.7) 1(9. 1) 2(18.2) 5(45. 4) 109. 1) 10(90. 9) 6(54. 4)
R 3(6.0) 60 2(66.7) 0¢0.0) 1(33.3) 0¢0. 0) 1(33.3) 3(100. 0) 3(100.0)
RUES
fifi % 11(22.0) 60 10(90. 0) 2(18.2) 6(54.5) 3(27.3) 0¢0.0) 11(100. 0)  10(90. 9)
N R 5
B F R R IIREGE  4(8.0) 60 2(50.0) 1(25.0) 1(25.0) 3(75.0) 0¢0. 0) 3(75.0) 4(100. 0)
VAT 1(2.0) 56 1(100. 0) 0¢0.0) 1C100. 0) 0¢0. 0) 0¢0. 0) 0C0) 1(100. 0)
2 R GRIE 1(2.0) 55 1(100. 0) 0¢0. 0) 1(100. 0) 0€0. 0) 0¢0.0) 1(100. 0) 1(100. 0)
2.2 PLEABEASN GRCE DR AT =
R irAEs FFA7 &I E] g 6 5 (0. 5~63 J&) . B i <ol ]
AL IR BRI RE MR S i 14, 5 A ) |
WPRHS H 63 . HAR A 7E 6 P9 3R A irAEs <V
BAERZERRHZ 1~2 AN &KW . —t
2.3 PD-1##l A AHEL SR GE D BR: L
RACHRI S HONR KA R B, ANET g 101
SRR PD-1 404l 77 S 80 HAt RS ir AEs I J0HH st
R . Hisilinllin
2.4 FEHaBAEIN HERCEE D WIRIETE SO (I TRV T
F T I TR B R (267, 274190, 22) me® % x & X
0s(105. 384145, 49)mg, P=0. 0217, B2 17 F LAt % 7
B 5 100 1R ) L ) B E5 (10, 0% ws 6. 0%, P= ﬁé
0. 000) , $E /R % T H M irAEs f% , BVl AL T a
T, WUGAAME . FEPE S AR L A R B R 2y j;nk
Bffa] RS A P 1R I MR R A I b R S B

irAEs 822 ¥ gt it Lo

1 BESKER irAEs M\ BRI E R AR ALEE



hERES: 2020412 82748 F ol

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 6 941

®2 50 fHIER irAls BE AR PD-1 &7 ERESR

PIRAETL n(%0) WRAIJCERGT IRk {5 1 ) B FeE AT R PR 2= ilE7 Sk
Jevi 7(100. 0) 11¢100. 0 10(100. 0) 8(100. 0) 13(100. 0) 1¢100. 0)
DMLE RS

LR 0€0. 0) 5(45.5) 5(50. 0) 4(50. 0) 5(38.5) 0€0. 0)
HILRG
T4 3(42.9) 109. 1) 1(10. 0) 2(25.0) 3(23. 1) 1¢100. 0)
W 9 1(14.3) 2(18.2) 0€0. 0 0€0. 0 0€0. 0 0€0. 0
LR &R
i 45 2(28.6) 3(27.3) 2(20.0) 1(12.5) 3(23.1) 0€0. 0
WA RS
B E R B RERGE 0€0. 0) 0€0. 0) 2(20. 0) 1(12.5) (7.7 0€0.0)
R 95 1(14.3) 0€0. 0) 0€0. 0 0€0. 0) 0€0. 0 0€0. 0
WA RFERAE 0€0. 0) 0¢0. 0) 0¢0. 0) 0€0. 0) 1(7.7) 0€0. 0)
R3 FHENMRTEZFERFRSW
Eiztan I (n=39) Br-(m=11) P{i
PR (%) 0.103
B 28(56. 0) 5(10. 0)
ok 11(22.0) 6(12.0)
AL () 58.15+12.19 61.18£13. 10 0. 477
B FAHARHUIE 258 n (00 0.713
& 28(56. 0) 7(14.0)
= 11(22.0) 4(8.0)
R IR BT R T2 1] D 11.10£12. 44 5.6%6.19 0. 184
ERBIR B G n(U) 0. 197
LR 14(28.0) 5(10. 0)
JiF5¢ 6(12.0) 5(10. 0)
¥ 4¢ 3(6.0) 0€0.0)
Jiili & 10(20. 0) 1(2.0)
Mo R G 5(10. 0) 0€0. 0
ARG 1(2.0) 0€0.0)
B HAM RS irAEs n(%) 1. 000
FAIE 24(48.0) 7(14.0)
Bt 15(30. 0) 4(8.0)
W A (mg) 105. 38 £ 145. 49 267.27 + 190, 22 0.021
o FH LA SR 3 70 22 (20) 0. 009
s 3(6.0) 5(10. 0)
gh 36(72.0) 6(12. 0)

2.5 EFA IrAEs SME oM RGO ER O
WL G R B by 53 %, 4RIl 64 % (28~T71
B W RIS E] A 4 J8 (0. 5~36 JED R

T AR AR A E AR FH 2 R = T g
o 3R 3 PR DALREEZSIHHIMALZ R,
PAFARBR S LS B2 0 F . 89. 500 (17 ) H %



942 Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 6 FEIGKES: 2020412 H 274 $H 6l

S RHHME, P 0 BEHEREART 2 mg - VAR IR B, o T )RR AT I K
kg™ e d7', 315206 D BERIIRME R F L 500 e, 73. 72614 B BE LR, 26. 3% (5 B L
mg/d #piARYT. 42. 120 (8 D A BRI R 1o, S HBET A IR M AR R E A R2 mg -
SN BRI HAS G P, EEARMERE A T kg o dL 3 BILECE IS T A S R

x4 VHIOMKEZFEREFR
g ER KN 8] e Hftez IR BeR KA s

BE a

Fe G T om) Wk HORIRE TR BB WRR% (mg) A0 75 o
1 & 64 8 T ¥ a8
2 & 46 36 J N/ FRAYHS 30 FokE A I
3 & 63 3 Z L IREHRERE NG J ity 500 HNFEREN %
4 BT 4 MR s F J J J ity 500 HFMEREN 4%

EiRrein
5 B 66 4 ¥ J SR IE 160 It
6 B 45 0.5 ¥ FrIR 16 sged
7 B 66 9 0 J g e 50 L
8 B 51 16 MadfE .= N/ g 80 W
9 b’s 37 1.5 Mk = N N/ N/ it 80 NFPEREE A W
10 B 62 18 TG iR
11 L) 66 8 I N a8k 40 It
2 B 71 8 TG N FsRIp 120 It
13 B 54 8 fgdia .= 51 N N N g 500 RFEREH %

EiRrein
14 & 70 3 i N N/ 58k 80 I i
5 & 6 2 zZ 5% J N N i Jp 500 1M 2% A BT

EiRE =T}
16 & 57 2 zh Fag e 240 W
17 @ 28 2 Mok K& N/ 5 JE 120 Am
18 B 65 1 Z 2 f FagdE 500 HRFIEHPL  FET
19 &6 2 LA N N N} MRS 500 ERERER SET

R (E 2 Bon A TR, O NLR ST B P=0.006 4), {HAEH M2 R LG 1245 S
#19 NT-proBNP #1 ¢TnT B i FF &5 (12 844 «s (62.75% ws 65. 11%,P=0. 348 2), A, cTnT
479. 7 pg/mL, P=0. 000 6;0. 928 vs 0. 233 ng/mL, F1 NT-proBNP F &L L5 1l J5 A B 4R AIE .

255 P=0.006 4 30 000 r P=0.000 6 100+ s
B _ = —_— - P=0.3482
3207 T £ —= S 11| S S—
=) on =
enl.5 | & 20 000 f XX i
£ s g 6o} == E=
=10 i
& % 10000} & 40
Q05 ™ e 20F

] S 2 i
0.0 “ o — : g . ;
L /3 L e L A

B2 OARFETHFEEE InT NT-proBNP 17 = 5 I 5 ¥ L 8



hERES: 2020412 82748 F ol

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 6 943

3 i @

Bl ICTs () vz W FH o I DR B D 7843 1 fiff
AR RN . BEEE irAEs BOR A4 B 16 Rk
5 vmeta 43 B B A0 ) 0 ) 3R 0 i, LS
i irAEs BAENG OUIRGEAR D . AWFSE A B N 5L
TR AP O IR R irAEs B0 R4S . ABFSE
PN FRE Y R EAE B FLAE R BON D LR, I 5%
2R 784 UL SVAR T WE B T E IR X A irAEs
AT R (AR Ay R WG 54 22, AT A ol
B BT ER © % K o HLRE 3 > 508 25 A
PER ) APE LA [, 32 7R i — 25T it AEs &
o BILTR T A R 25 ) e AR A5 7 1]

Pt PD-1 3697 Z2 &AM R AR IR D BEIGR |
S XRS50 CTLA-4 B 25367 5 8 Il i 42
il R /MRS AR R A B2 0T CTLA4 4
J70 . KRy irAEs SR B FLO LA L 5B 43 fiti
RIFR GG R T RE A B . 76
REAEIG AR5, 3t 13%0 19 PD-1 23R )7 /B
HH KR irAEs 4% 1881597 .

— WAL 112 A ICTs I ARG 19 217 i i i
meta /3P BoR .31 PD-1.PD-1L1.CTLA-4 Flt 4
YT SR B irAEs & B R 50 S 0. 36%.
0.38%.1. 08% il 1. 23%., WF7™ WK, 2009 &
2018 4F Vigilyze U4 FE H Wl sk 1y 613 191 35 38
irAEs 1,70 % %1 CTLA-4 531 irAEs 36172 1%
RE5 R Bt PD-1/PD-L1 () EZHIEM: irAEs iy
i R FABEEALONLR . 5%l — 86 A
WFFEFE T8 B o L 58 o 4B i 1) 45. 526 (5/
1D, P 45. 5% G/1D Jiligk 5 9% (/1) . &
i irAEs FE LR A

KAERHE F L irAEs BEAT B 2] % A= L JR ] 4 K 5
245, K¥#R4y irAEs RAFEEWAZE 1~2
ASHEN B irAEs KA A TR AR
SR E 2 14, 5 d, 235 % VRN ARy
40 d, —IE 7 AEPRZ PO iREE, R
A irAEs H 7 A AR GGIEYT S 15 4o A
WFFE AR B s (] Ry 6 8] 5 Ab B 7 i 2 B 1) 1
ARG IO T B B e JB A e R RS O
I [ 4 08— [ (5. 6£6. 19)0s(11. 1012, 44) J& T,
ZEF TG X, W] BE -5 9 B0 X 3 A G
T S RS E A irAEs (AR /g PD-1 41
T 2 B BR A8 A G BT AT e 2 & AR O LR

Ab, HA gt Ia 2250 v] R85 9 19 B5OH X s A0 A ok
B AR AR R irAEs A, TR H
e RN A K

W E AR irAEs A i, PD-1/PD-L1 #ili i
IS CTLA-4 #5134 i irAEs (9 & A2 XUz TG
HRREEH R R ROFTENAN 3 BI25 1 R
B A 11 CTLA-4 MRS PD-1 #il il 571).
Fil— IRk gE Y B RAEPE I i 3 A ICTs,
Wi irAEs &4 R Ry 41%, 5 & F 1E & 4110
11%., AR 6 4 B KR f s RGP
S s B PP AR BE P B2 X EB 4 AT R4 PN A7
FETEAR A SR IR A8, BE 5y R B irAEs AR 3R
FEAS S A 58 B0 S F

ICTs AHICHE O LA R 28 WL R AE » H TR IE &
WA 0. 0990 ~ 1. 14010 M SR K %6
o AR B 19 6], S5ARFTE 9 ARRHE N
FALirAEs ZAHUL B B N E K irAEs 225812
I K. AWFFEO LR B35 19 67 & s B[]
A 5 E R b REE O LR R R 27
dMR 34 dUW A B RO LR R R AR A
WEFE A3 AT 101 L0 LR BB & B, 2526 & 9L
RAONEHEIENTL S AN EHEHR . AUFF
R, SHA RS irAEs @ % 0N RS B,
DL S A IR LIS T 58 0 IR B 2 RE DRI
W AR A BRI L E A I E AL
PR T 5% 2 i N'T-proBNP B8 Jh 5. H &G
[MAEFER L ICTs 2y 1 AN G B A] &0, O L
RACTZ R 3k 35%0 ~ 506018 R i FL ] F
T BURIRYT i FE R AT T ik 23260, A b
HLONILR Z A £ 65 R IERA R 26. 300, 58
AHGEY —8 T A AT R BETS B LS
HE A NT-proBNP ¥ 8] @ 5 F 45 4% B34 T &
[ ZE =G $OC B 225, Bk 101 LWL &
FHHIR I cTnT=1. 5 ng/ml B A 7™ J0 i 8
AN R FHAFR R 4 £595% CI 1. 5~10.9,P=
0. 003) . HiZ W 5% K & B NT-proBNP/BNP 7E 2
g 250,

H ETIA o o] Rl A2 & A it AEs A0l J5 ,
IR R BGEA ) B4 R R irAEs 195C
i, AT EAEZFPRAYT B SR L BURAR
RIS T S B N e 25 B i . 53 4h,
B SEIN I FNIGIT A X 22 4, THAE irAEs & A S AR
S I R E R7EH2 5 irAEs 210 0 [ , /R 75 3 P



944

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 6

HERRESY: 20204F 12 852748 55 6 1Y)

BRI A RS W i i R . i TABIESE h
FLSCHHE S ir AEs B rbuey [m] B 43 A o AR R 2R
I R K 1 5T B meta 3 AT T 55 5 9 910 504 A %o
B AFAE— R S S5 S A U s T o
BrESE A irAEs (9 & AEAE DL R irAEs [ AR
A B AT SEER ] i) 2 i i A RS a5 3

[1] SHARMA P, ALLISON ] P. The future of immune

(2]

(3]

(4]

(5]

[6]

L7]

[8]

L9]

checkpoint therapy[J]. Science, 2015,348(6230):56-61.
RIBAS A, WOLCHOK ] D. Cancer immunotherapy using
checkpoint blockade [ J . 2018, 359 (6382):
1350-1355.

SANMAMED M F, CHEN L. A paradigm shift in cancer

Science,

immunotherapy: from enhancement to normalization [ ] ].
Cell, 2018,175(2):313-326.

THOMPSON J A, SCHNEIDER B J, BRAHMER J, et al.
NCCN guidelines insights: management of immunotherapy-
related toxicities, version 1. 2020[ J]. J Natl Compr Canc
Netw, 2020,18(3):230-241.

WANG D Y, SALEM ] E, COHEN J V, et al. Fatal toxic
effects associated with immune checkpoint inhibitors: a
systematic review and meta-analysis [ J ]. JAMA Oncol,
2018,4(12).1721-1728.

KHOJA L, DAY D, WEI-WU CHEN T, et al. Tumour- and
class-specific patterns of immune-related adverse events of
immune checkpoint inhibitors; a systematic review[]J]. Ann
Oncol, 2017,28(10):2377-2385.

POSTOW M A, SIDLOW R, HELLMANN M D. Immune-
related adverse events associated with immune checkpoint
blockade[ J]. N Engl J Med, 2018,378(2):158-168.
WEBER J S, HODI F S, WOLCHOK J D, et al. Safety
profile of nivolumab monotherapy: a pooled analysis of
patients with advanced melanoma[ J]. J Clin Oncol. 2017.35
(7):785-792.
WEBER ] S, KAHLER K C, HAUSCHILD A.
Management of immune-related adverse events and kinetics of
response with ipilimumab[ ]J]. J Clin Oncol, 2012,30(21):
2691-2697.

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

SHOUSHTARI A N, FRIEDMAN C F, NAVID-
AZARBAIJANI P, et al. Measuring toxic effects and time to
treatment failure for nivolumab plus ipilimumab in melanoma
[J]. JAMA Oncol, 2018,4(1):98-101.

ABU-SBEIH H. FALECK D M. RICCIUTI B,

Immune checkpoint therapy

et al.
inhibitor in patients with
preexisting inflammatory bowel disease[ J]. ] Clin Oncol,
2020,38(6) :576-583.

JOHNSON D B, BALKO ] M, COMPTON M L, et al
Fulminant myocarditis with combination immune checkpoint
blockade[J]. N Engl ] Med, 2016,375(18):1749-1755.
MAHMOOD S S, FRADLEY M G, COHEN J V, et al
Myocarditis in patients treated with immune checkpoint
inhibitors[J]. J Am Coll Cardiol, 2018,71(16):1755-1764.
MOSLEHI J J, SALEM J E, SOSMAN J A, et al. Increased
reporting of fatal immune checkpoint inhibitor-associated
myocarditis[ J ]. Lancet, 2018,391(10124):933.

NEILAN T G, ROTHENBERG M L, AMIRI-
KORDESTANI L, et al. Myocarditis associated with immune
checkpoint inhibitors; an expert consensus on data gaps and a
call to action[ J]. Oncologist, 2018,23(8):874-878.
AWADALLA M, MAHMOOD S S, GROARKE ] D, et al.
Global longitudinal strain and cardiac events in patients with
immune checkpoint inhibitor-related myocarditis[ J ]. J Am
Coll Cardiol, 2020,75(5) :467-478.

DOLLADILLE C. EDERHY S, ALLOUCHE S, et al. Late
cardiac adverse events in patients with cancer treated with
immune checkpoint inhibitors [J]. ] Immunother Cancer,
2020,8(1): €000261.

SALEM ] E, MANOUCHEHRI A, MOEY M, et al
Cardiovascular toxicities associated with immune checkpoint
retrospective, pharmacovigilance
study[J]. Lancet Oncol, 2018,19(12):1579-1589.
AGRAWAL N, KHUNGER A, VACHHANI P, et al

Cardiac

inhibitors; an observational,

toxicity associated with immune checkpoint
inhibitors: case series and review of the literature[ J]. Case
Rep Oncol, 2019,12(1):260-276.

Bl 2% XU ICEF.  Geyse 6 A e 300 16 700 M G AN R 44 1y B 9 3k
JELT]. I R E %, 2020, 27(6) :903-908.

[(AXHE\E] £ #.0FE



