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[ Abstract] Objective: To analyze the characteristics and patterns of myocarditis associated with immune
checkpoint inhibitors (ICIs) in China, providing a reference for rational clinical drug dosing. Methods: Authors
conducted a comprehensive search of CNKI, Wanfang, VIP, as well as PubMed and Web of Science to collect case
reports of myocarditis caused by ICIs in China (up to June 2024). Data were extracted and analyzed accordingly.
Results: A total of 143 cases in 132 literatures were includedin this study. The median age of patients was 66 years
old, and the primary disease was lung cancer in the majority (28.67% ). The onset time of myocarditis was

83.92% within 90 days of the first medication, with the median time of 24 days. The first symptoms of myocarditis
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were mainly chest tightness, shortness of breath, palpitation (59.44% ) and fatigue (37.76% ). Manifestations of
myocarditis related cardiovascular adverse events were tachyarrhythmia (35.66% ), bradyarrhythmia (19.58% ),
heart failure (12.59% ), acute coronary syndrome (4.90% ) and cardiogenic shock (4.90% ). 15 (10.49% )
patients died of myocarditis. Conclusion: Myocarditis caused by ICIs in China mainly occurs in the early stage of

immunotherapy, with the first symptoms mainly chest tightness, shortness of breath, palpitations and fatigue. During

ICIs dosing, monitoring should be strengthened to identify myocarditis related cardiovascular events in time to

ensure the safety of drug dosing.
[ Key words |

inhibitors

VLA, SR K A S i 58] (immune checkpoint
inhibitors , ICIs ) £ 28 i o i i ¥ 97 40809 k477 24
Y., FRIF VEYH M FE T2-1 ( programmed cell death-1,
PD-1) K 2 J3 1 4H ffd 58 7 Bic #4-1 ( programmed cell
death ligand-1,PD-L1) 20035 T 3k &40 i AH OC Bt
J& 4 ( cytotoxic lymphocyte antigen 4, CTLA-4) 2 i F
B ]I ICTs #2024 4F 6 1 TR MR
24 i B 45 38 JR) ( National Medical Products Adminis-
tration , NMPA ) Bl Z2 4L 1 T 20 Fb ICLs 7E 22 Fh e AE H
R NI, 0 PR B e R R I A e
i ERE IR B DR A o B 1CLs I PR BT
AHETT, S AR O HE A R 554 (immune related ad-
verse events,irAEs) #5521l R OC 12, 45 51l J2 0 1L R
G irAEs o 1CLs AHOG0 L5 5 BT AT 2 B 008 45 1k
TS R, IO T O R N B T A
U E R FE A A & AR B ICTs R G B R4 PR S T
FHESH AN, X T R & A2 /Y 1CTs A5G0 L
R VRE S RURILEAT A R VA A0 B 25 A 9838 ok 4
3 M R A & 2R TCTs AH OGO LA B A R 4l , 25
3 ] R A O R N R Ak B R R A DU R i 2R
AR BN I 52 e kS %

A 5T %

1 HREIR

LA A M) T BT R B BT e B 3 A
BT A A BT AR B A ER BT R M BR R
PO IR L ) BT R A T 45 R B
R M BB R AROR T BT B A R B PR T
IR A BT M R BT BT A DLR] BT R
RALA T LB IR FE P P ILAR BT R
JER AL IR PY BT G K A R R
“PD-1 #0450 ” “ PD-L1 0 5507 73 i B 45 20 A

1892
Cy" PEHMBRE 2025 F35 34 EE 17 B

immune-related adverse events;myocarditis ;cardiovascular adverse events; immune checkpoint

NS PY | P /[ S S it A T o3 R EE P SN
T 7 4k J PubMed, Web of Science 2854 J&E H7 7
A BTy 20 Ff ICTs S 300 LA 1Y STk, A6 2
] Sy DA S 22 2024 4F 6 30 H o SCERAN A bR
D CERZE Ry DR ARE . @ O IR AE B AR
SERE . SCHRHEBR B . D A R R AL @ I
RS SCHR . @ L3R P SCHK
2 7Tk

H1 2 (52 0F 5% 35 $2 BN RN HR SR A o 20 57 R AT SC
TR T 1 , 38 3 o I RS 3 (LB TS T A B e &
i i Y 1CTs T B0 LA B9 A4S S 40GH o X 4 A 1
PEAT AR BB T SR R AR ) R 2 O L0 L
KA ] R A E /RS M R R B AL B 5 vk
SEREA AT R o MR WA B E A AR i
(common terminology criteria for adverse events, CT-
CAE)S. OR3Pz 0 L5 i 7 AR HE o B Excel
2016 FAFHEATGETT 738 o

& eS

1 BEEXER

o0 A fe AN 132 55 SCHR , v epo Sk 77
B HLSTOCHR 55 k. 143 A R ARE , Hooh B
BEZTLWHERE, Bl h1.6:1, BEFR
/K 26 % 5 KR 85 2 i AR 66 % (56 ~ 70
) AU LR ™ TR BE AT 3 A, A AR I R AL
G5 (61 %) <Gl ~G2 % (64 %) <G3 ~ G4
Ge(66 %), Lo WLR KA B 8] 5 g B R H 2 )5
d2, 5K N E WA 255 400 d, 47 mF )y 24 d,
83.92% Wy B H DR KA T EHIRIGIT 90 d N,
A7 & A B ] ) AR b fa #4: G5 91 (15 d) < G3 ~ G4 91
(24d) <Gl ~G2 % (28.5d) ., HAH B L
AEEWE 1,



Chinese Journal of New Drugs 2025,34(17)

Fz1 BEMNRELER
Gl ~G2 % (n=33) 18/15 17/16 64 (55 ~69) 17/7/6/3 28.5(20 ~68.5)
G3 ~G4 %4 (n=95) 63/32 41/54 66(57.5~70.5) 58/23/8/6 24(19 ~42)
G5 #%*(n=15) 7/8 7/7 61(45 ~68.5) 12/3/0/0 15(11 ~23.5)
Hit(n=143) 88/55 65/77 66(56 ~70) 87/33/14/9 24(16 ~42)
/% 61.54/38.46 45.45/53.85 — 60.84/23.08/9.79/6.29 —

a:JLrp 1) R AR AT I

2 HAARE

143 {51 i85 35 P 25 J DA A0 935 it 6 (41 461],28. 67 % ) |
Ji6g 988 (19 45 ,13.29% ) 9 (17 151 ,11.89% ) (%8
T (11 f51],7.69% ) 5 9 (6 1], 4. 20% ) JH 45 98 (5
f1,3.50% ) ' 9 (5 41,3.50% ) %
3 RAHER

143 f3i] & 3% ff A1 ICIs #0551 5 PD-1 10 il 57
(138 f5]) \PD-L1 il 57 (4 51 ) . PD-1 41 61 57 B &
CTLA-4 i 300 (1 451 ) , H o fE FH A5 a1 B g fe 2
(40 51,27. 97% ) , H T AR K R i F Bk 54t (31
1,21 68% ) AT A Bk B 470 (24 191, 16. 78% ) ¥ Hii
WA B pr (16 1, 11.19% ) (2 5 F Bk B4t (15 41,
10.49% ) AR EHT (9 H],6.29% ) | Faf 45 ) Bk H

(3 41,2.10% ) JRE A PHT (2 fi],1.40% ) Ji e
BT B1,0.70% ) JEZARAICHAT (L $1,0.70% )
FNZ BRI JE BB S BHE AR BT (1 41,0.70% ) .
4 BHEREREAFHA rAEs

143 fiL.e LS 845 T 10 491 (6.99% ) Tk, e
R B RAEAR T E R BN My e L0 1 (85
11,59.44% ) f =z J3 (54 5,37.76% ) ML T = (43
%1,30.07% ) W (R XE (30 f3i],20. 98% ) 45, H A Il
2. 143 FLL LR B T, 89 1(62.24% ) HIF T
Z/ 1Bl Al irAEs, Hp R 5 e 2 19 LR (51
11,35.66% ) , R N JIF 451475 (49 i) ,34.27% ) HE4E
LI T3 (28 491,19.58% ) i % (8 ] ,5.59% ) Al ¥
i (6 fil,4.20% ) 55,

£2 ICIs RECO MR E LZAEIR

L WLZE T TR AR

T BE 93 21 W) SE 0 0 BIETFE ORWRIEGE LA MR OB k2 B RO Rt R
Gl ~G2 % 12 9 9 2 6 3 2 0 3 10

G3 ~ G4 % 59 39 29 23 17 12 9 6 1 0

G5 %% 14 6 5 5 1 1 1 2 1 0
At 85 54 43 30 24 16 12 8 5 10
/% 59.44 37.76 30.07 20.98 16.78 11.19 8.39 5.59 3.50 6.99

5 DREERH

143 Lo LA B b 135 ) O B R A, H:
WS e L PR AR AR . SR L i RN
ST-T el 7% (39 11,27. 27% ) e A A S A% 5 B i
(37 #11,25. 87% ) \ bz 2 A% T BHL#E (29 £41,20.28% )

R/ A0 Bl (24 61,16, 78% ) (SE R B
b # (22 #1,15.38% ) T I 554 (20 44i],13.99% ) | 5
PER B/ b3 B/ B 1 (15 ], 10. 49% ) | QRS 37 53
(13 44,9.09% ) , R L B0 QT [AIMIAE K 2 1R
IR R AR, W3R 3,

&3 ICIs FECONLR M B R B
TETUI
CMEFE g o
BEnm g Eo b JEE R e seroorsw e ormm sem owmo wws
g SV EEE LT Tt SEE WEE SW RE K UE BB SGF

Gl ~G2 % 3 3 0 3 3 0 5 2 4 1 2 2 1 12
G3 ~ G4 % 18 16 2 11 28 26 28 9 14 6 5 4 3 0
G5 % 3 3 0 1 6 3 6 2 2 2 0 0 0 0
ot 24 2 2 15 37 29 39 13 20 9 7 6 4 12
/% 16.78 15.38 1.40 10. 49 25.87 20.28  27.27 9.09 13.99 6.29 4.90 4.20 2.80 8.39

1893 Cyj
PEHARG 2025 F55 34 555 17 H ‘



Chinese Journal of New Drugs 2025,34(17)

6 DALRBEXOMERREHF

143 {5100 L5 R0 3% AR A0 LA AN R SR 1R R 6
PR LR (514,35, 66% ) e 18 RO R
(28 f411,19.58% ) 0> J3 35 (18 19],12.59% ) (@ fk

sk £ A E (7 Bi,4.90% ) 0 U5 AR v (7 B,
4.90% ) I E 5% (6 ] ,4.20% ) FIBT 3T 45 5 4F (1
#,0.70% ), W% 4.,

R4 ORI ML A B 1 1 R 2 3L

LR T E I PR 22 B/ 451 vk Bt
TR ) PRIRALO AR FEELOARE Ol SEEIKGEAIE D IREIRSE 1L JE 5 Bl i £ 45 fiE /IR
Gl ~G2 %% 4 1 1 0 0 0 0 6
G3 ~ G4 g 36 25 14 7 6 4 1 93
G5 % 11 2 3 0 1 2 0 19
&t 51 28 18 7 7 6 1 118
5 /% 35.66 19.58 12.59 4.90 4.90 4.20 0.70 —

7 B S5%NA

143 il 5 w141 451 (98. 60% ) 4532 1 B B o
FIAYT,G1 ~ 62,63 ~ G4 FI G5 ZLix LI 87 h 4331
A 39.39% (13/33),65.26% (62/95) Fil 46.67%
(7/15) 1E M B2 FUMOR o9 S Al IR H T A\ S e Bk ik
Fo= Sse il R = i 3% B e = B AT AR 207,

117 i H % (81.82% ) 14 15 451 (10. 49% ) PR 0> WL
RIET, = G3 Gt L5 AL HE 32 B S R IR 97
B R 2R SE Al 0 N e e 3K B VR T OB R
THER FE A I G s R IR T BB R T E 4
N 17.50% (7/40) ,11. 11% (6/54) Fl 6. 67% (1/15)
WLFRS5,

£S5 ICIs fHEOPLE BT

LR 53 G/ Bl R
Ik PR Az 38 Bt/ B it/ %
Gl ~G2 % G3 ~ G4 % G5 %

WE R PR 20 33 7 60 41.96
Wi R MR + N E A 5 24 3 32 22.38
W R BB + G s I 2 2 1 5 3.50
B R + i 1 1 0 2 1.40
R BUBER + iRl 0 10 0 10 6.99
BE R B R + NG EBREE B+ S 3 il 5l 2 12 0 14 9.79
B R + NRPEERE A + I &6 3 8 1 12 8.39
PR BUBR + N sRE 1 + R 0 4 2 6 4.20
HRIEER + A SR 0 1 0 1 0.70
R REVRIT 0 0 1 1 0.70

G G g T R A A T A A S ) N 2 2 B G R T 8 R A B R

it T

PiaRaE , 1CIs S ECL WK LR N 0.04% ~
1.14% 77 FE £ b 98 2 B 50 45 R @R,
ICTs AHOCC LA 1Y A A2 3 R 1. 05% , 9K 7 L 52 & AR
AT BEREAR AL . — 01 2 vpl BA B BT 52 45 4 17
PD-1,PD-L1 I CTLA-4 40 6 31 1) .0 WL %8 % 2 2 4%
BN 0.5% ,2.4% F13.3% " AWFGED AT
143 )4~ %2 v, 138 5] (96. 50% ) g PD-1 1) il 51 5
S, o £ b A B (27.97% ) FR R ER B
(21.68% ) ¥t i % X Al fig 5 PD-1 #0130 76 7

1894
@7‘ CPEHRRG 2025 FE 34 B 17 5

FRALE RNUE T 72 HOH 25 3880 K 56 o W& R spae
R R BT BT 75 DL R B S A R D s e Rl
i HIFACRIELE 2 4 g 5 X 2L 254 | iy B 8]
BEA . AT 143 ) TCTs 4126 0 L 4 B
B BEIEE T, =65 4 B ik 53.85% , 5
Z 00 [ Y SMIF TS 4 AR — 3 AT AR R — 2
TRk R R R R R A R AR
BEREA PR JORS T RS R AR A A
B s g B L X ICTs A O LR A Tk
S5 A Ty B &R i T R R AR AR A S B 9T i —
AR . Wang % k47 [\ 552 A 51 BF 92 % R, &



Ay irAEs BE R BN TS aE TN R
TLOARBER T GS Gt LR B i A AR R (61 %)
&T G1 ~G2 94(64 %) Fl G3 ~G4 44 (66 %),
SRR ERE O LR JE A6 T AR BT RE B A, IR
X AF 5% B N ICTs S5 2 AR A 0 IL AR 07 B e 45

= SMF A HR 38, ICTs AH OG0 LA & A 1 v A7 B
WA 255 27 d,81% wy i # K AEFEMZ G 3 A
WO TR E A Tzt ] ICIs 245 38 d, H.
81% WM RS 1 ~2 R . A s
IR A R B AR — B, ICTs T B0y 0 (LA A& A I
] 4 R, PR b 7 3257 ICTs 3R 97 RO 00 4R By B ol 5 2 4%
567 X 2 irAEs, Boutros 25 BT & B, ICIs &
R EAOHLR 53 2R B3 A 5 5 — il
P 25 M A 5T R SOt irAEs 19 & AR
i) AT fE B R, AR A BRI (G5 ) 0 LR B
A & A TR B (15 d) |, G3 ~ G4 iy Hh o7 J A= I []
(24 d) BT Gl ~G2 9¢(28.5d), #&/x /™ E .0 M
REA KA I L T 56 5 R A I R 5 2R
T 1A R TS

ICIs T3 AR B IGIE AR 2 MR R R A
SR 143 )0 LR B 3 3R B JEAE AR (6. 99% )
M) S PR (59.44% ) LA Fe Z T3 (37.76% ) 45,
AL, s R 352 ICTs 1R 97 1 B K & @ ik AT
D UVRAS BN ZE e 2 A 8 a0 R 5 A
W4 BB DU R A A A O LR B L By B R A 3R
TUHIE S i BE o ABESE H 62. 24% W0 LA B3
WA & HoAh irAEs, 245 WL K (35.66% ) | T i
1 (34.27% ) 1 3 5E UL JE 51 (19.58% ) . #5 4t
W L ICTs M LA R P, 2 50% &9t
HoAth irAEs (23% ~33% fEA WK (11% #12 Wb 5
JENLTE 75— T A 180 f7i] ICIs AH G L 5% £ 2 ) it
FRAR B 16% 1 B R B2 W0 LA
A5 R g — 2, HonT 5 b 2 0 WUFD B %
JULSE 52T g0 B0 B I PR b A 7 DL Al
irAEs i B RIER B2 .0 LR B R R IR G T
e JUUA R A, ORI S A i — 2P i 0 LR
FHYAH T bR AN LAS 2R 1 O B SE DL iR i2 .

AWFFE 135 ) B3 A O H R R, F 120
151 (88. 89% ) H BlLo B L 1) 57, 26 Bk ST-T i ikt
A TEA WA T A AT R A B R R
E NI P U N X & PN P U I SN/ i R AN N7 NN
QRS ¥z 7% T I 78 (2 BN QT [H] ] 4
4 3% 5 Power 45"V 1 Song %' 4 E — 3, £ W

Chinese Journal of New Drugs 2025,34(17)

U PP 53 2 TCTs AH GO LR B USRI IR AE 2 —
{FLCy H PR A 37 I e S i L o B T 7, A 2R v
HHUBT & SR (AL F6 25 28800 sl 3 & 2R AL R pl
il (ST-T U K QRS 5% 55) L 478 1CTs A5G0
LG XoF O A% 5 R e RO, 7T g BUR M O 1
SR, AU PR B 7 BT B8 00 A AR A A 2
DAHERR O WUAR 5 9 FC A SR AR5 i ICTs A G
O LR BYAME I PR 3 B 0] g 55— F sl 2 o0 1L 45 AN
R IAE AR P AL R (35. 66% ) (22 1% Y
O (19.58% ) 0 J1 5 (12.59% ) Fi 2 1 5l
WRERGAE (4. 90% ) 55, ™ d 4K B F Al &k A0 PR PR A
56 (4.90% ) o AW KM, LILR B CACTE 53 2%
5 M AN R IR R AR IEA G, R R
F BRI BRI O LR WAL T 1
A 73.33% (11/15) PR AL HEC 4278 TR
HRRLO AR B A7 AE P RE 2 Y IR ICTs AH 5.0 L%
WG M EE R E R,

£ TCTs AH 50 LA 19 W D00 Jy 1, 1) 4k — 5 iy s
PEBIE ST R B 3l W D0 3R g A B0 LR /Y12 W R
(10/353,2.83% ) Wit % = T 1% 48 A2 0 WL 1912 Wi
K (1/580,0.17% ) ™, A 1, i PR o SR B 3= 30 Wl
SR I U0 LR, £ TCTs 24 i i 47 11 R 2%
B0 BEAR S (AR LS A A LRR L ) T
Bt JULZL R R UURR S ) O v BT S BE 2R T AN,
FIRITIE 7 d N BEDT B A R IR AR AE O & 4 0 E
WpibsEw AL R B, 253 A~ H B DIV R
FEAR ARAEAZ AL, FHZY5 3 > 15 76 5 UCH 25 B e A6
FBOIERFRAE 2 2 R

15 1CTs AH GO ILSE B3R T J7 T, X T AT Ao 25 531)
R0 JULSE L ST B RE H A B B R R 9T, B N Ak 48 r
XU B B R R e 22 R RE
R, G ~ G2 Gn LR 45T 1 ik Je e H ) B
FIEEHN 1 ~4mg-kg™'-d™',G3 ~G4 HALETHIKE
¥ wh ok ¥ 5 Ky 500 ~ 1000 mg-d ™', 44 AAHF 5T Y
98.60% (141/143) [ & $: 32 18 J BU R IG 9T, O
AR T 81.82% (117/143) iy el 36 38, 3 B0 B ot i
F I ICIs AHC O LRI RS A . 4R g Rl i 48 1
A G2 GO LA X Wl B 5 8 3% 3R 97 S ORI 1
FHHAb o 22 30 06 3] 5 25 G3 ~ G4 20 L 48 W4 2 5
WA YT AN BURR R o At G g 3 ) £ o 5
E A xR R M ORI R R R R IR YT
R T AT ol 245 300 1 97 850 R A, PR UG R R I R 52 B
WO AR 2R EHA TN T E " AT,

1895 Cyj
PEHARG 2025 F55 34 555 17 H ‘



Chinese Journal of New Drugs 2025,34(17)

= G3 Gt LR P4 52 W8 Bz I 3R IR 7 1 SR K
T-HE A 17.50% | 10 76 5 R ot i 2% L ity [ 36 e
FEM I FIGITIBET RN 6.67% , it —HUEW] T %
JEMHIFNAE ORGP E M, [EAEREN
B AT SE T 4 1 U R BB AL O LR SRR L i
JAK 1 46l 370 6 25 85 A 1 Ak B 8 40 1 A 07 ) 9 1 L
R LA R BB R AT A T g R
IRIT ICTs MG LR BT B . SR, 45 75 22T |
b — 2 11 g S BRI AR I 6 I S e 4
PEFIA B

ASHFFE N P & A ) ICTs A7 560 L2 4~ & 3
(RRINSEE i B S A NN | 2 Y
DAt e 22, FE R AT R 90 d N, 1 K %E
ARLLHa ) S B R Z ok E R A IR HA
irAEs, DI R EE R O/BRE, OB EFEHA
AR M B B 2 ICTs AR SC.O LR IR YT
f He 7 25, X W Rz 5T FR IR T AN U B T A
T G b G 8 0 0 R+ o 3K I S+ AR Ay S
ICTs AH OG0 LA 1 FE T2 KBS i3 (JC R AR R R ) |
I PR 7 (7 FH 024 245 0 b 35 Jon ik ) 245 6 DA L 245 250
B A2 W, SR R LR Kt 1A R R 3
T8 R E 2% 4,

[ & % x # ]

(U] s, whgR, SR8, 5. i B 0 K A S 4 i) 700 AH 6
N0yl S R SN | = o N L = T 1 =/
2024, 29(2): 106 - 111.

(2] Fh, FEB, &3, 5. 4 =™ PD-1 405 AR RS B Sk
MBS T [T]. o I R 25 2% 506897 %, 2024, 29(8) :
887 - 898.

(3] skakA=. o A G 8 A A e 30 o 700 A OG0 ML S R B Y
Bleg )], aeEAR, 2023, 42, 3328 -3331.

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

[5] US. Department of Health and Human Services, National Insti-
tutes of Health, National Cancer Institute. Common terminology
criteria for adverse events ( CTCAE) version 5. 0 [ EB/OL].
(2017 =11 =27) [ 2024 - 05 - 30 ]. https://ctep. cancer. gov/
protocoldevelopment/electronic _ applications/docs/CTCAE _v5 _
Quick_Reference_8.5x11. pdf.

[6] JO W, WONT, DAOUD A, et al. Immune checkpoint inhibitors
associated cardiovascular immune-related adverse events [ J].
Front Immunol, 2024, 15, 1340373.

[7] WANG D, BAUERSACHS J, BERLINER D. Immune check-
point inhibitor associated myocarditis and cardiomyopathy: a
translational review[ J]. Biology, 2023, 12(3) : 472.

[8] WANG F, SUN XC, QIN SK, et al. A retrospective study of im-
mune checkpoint inhibitor-associated myocarditis in a single cen-
ter in China[ J]. Chin Clin Oncol, 2020, 9(2) : 16.

[9] MAHMOOD SS, FRADLEY MG, COHEN JV, et al. Myocardi-
tis in patients treated with immune checkpoint inhibitors[ J]. J
Am Coll Cardiol, 2018, 71(16) ; 1755 - 1764.

[10] MA RL, WANG Q, MENG DY, et al. Immune checkpoint in-

1896
@7‘ PEHMBRE 2025 F35 34 EE 17 B

[11]

[12]

[13]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

hibitors-related myocarditis in patients with cancer: an analysis of
international spontaneous reporting systems [ J]. BMC Cancer,
2021, 21(1): 38.

FHEM, REM, M, 4. 5T FAERS %4 1) PD-1/PD-
L1 400l 780 o0 U2 XU 20 7 [ ). 0 K 25 90 3R 97 2% &,
2023, 11: 76 -80.

ZLOTOFF DA, HASSAN MZO, ZAFAR A, et al. Electrocardio-
graphic features of immune checkpoint inhibitor associated myo-
carditis[ J ]. J Immunother Cancer, 2021, 9(3) : €002007.
CAO W, CHEN HD, YU YW, et al. Changing profiles of cancer
burden worldwide and in China: a secondary analysis of the global
cancer statistics 2020 J]. Chin Med J, 2021, 134 (7). 783 -
791.

OTTO SM, MARTINEZ AL, DAINS JE. Risk factors for immune
checkpoint inhibitor-related myocarditis; an integrative review
[J]. J Adv Pract Oncol, 2024, 15(2): 111 —123.

FUF, BREE, AREL, S5 Sl R A U A A OG0 LA
I RAZYT L LT ] . rh i R B2 4%, 2023, 30(2) : 368 -
390.

BOUTROS A, BOTTINI A, ROSSI G, et al. Neuromuscular and
cardiac adverse events associated with immune checkpoint inhibi-
tors: pooled analysis of individual cases from multiple institutions
and literature[ J]. ESMO Open, 2023, 8(1): 100791.

MA Z, PEI J, SUN XM, et al. Pericardial toxicities associated
with immune checkpoint inhibitors: a pharmacovigilance analysis
of the FDA adverse event reporting system ( FAERS) database
[J]. Front Pharmacol, 2021, 12: 663088.

SALEM JE, MANOUCHEHRI A, MOEY M, et al. Cardiovascu-
lar toxicities associated with immune checkpoint inhibitors: an
observational , retrospective, pharmacovigilance study[ J]. Lancet
Oncol, 2018, 19(12) : 1579 — 1589.

JOHNSON DB, BALKO JM, COMPTON ML, et al. Fulminant
myocarditis with combination immune checkpoint blockade [ J].
N Engl J Med, 2016, 375(18) : 1749 - 1755.

ANQUETIL C, SALEM JE, LEBRUN-VIGNES B, et al. Im-
mune checkpoint inhibitor-associated Myositis: expanding the
spectrum of cardiac complications of the immunotherapy revolu-
tion[ J]. Circulation, 2018, 138(7) : 743 —745.

POWER JR, ALEXANDRE J, CHOUDHARY A, et al. Electro-
cardiographic manifestations of immune checkpoint inhibitor myo-
carditis[ J]. Circulation, 2021, 144(18) . 1521 - 1523.

SONG WH, ZHENG Y, DONG M, et al. Electrocardiographic
features of immune checkpoint inhibitor-associated myocarditis
[J]. Curr Probl Cardiol, 2023, 48(2); 101478.

BARBATO E, MEHILLI J, SIBBING D, et al. Questions and
answers on antithrombotic therapy and revascularization strategies
in non-ST-elevation acute coronary syndrome ( NSTE-ACS): a
companion document of the 2020 ESC guidelines for the manage-
ment of acute coronary syndromes in patients presenting without
persistent ST-segment elevation [ J]. Eur Heart J, 2021, 42
(14) . 1368 - 1378.

SCHNEIDER BJ, NAIDOO J, SANTOMASSO BD, et al. Man-
agement of immune-related adverse events in patients treated with
immune checkpoint inhibitor therapy: ASCO guideline update
[J]. J Clin Oncol, 2021, 39(36) : 4073 - 4126.

F IR I R b iR TR s, b I I R O A 2
(COSO) e K 75 md 410 ) AR SC i 45 BB R (M) 25 1
R b N RTUZR R, 2023.

LIU Y, JIANG LD. Tofacitinib for treatment in immune-mediated
myocarditis; the first reported cases[ J]. J Oncol Pharm Pract,
2020 1078155220947141.

XING Q, ZHANG ZW, ZHU B, et al. Case Report: treatment
for steroid-refractory immune-related myocarditis with tofacitinib
[J]. Front Immunol, 2022, 13 944013.

WTIR, /NS, EUF, % BOR AP B AL fo e 1 A o 3
WA WLR BLIT 1G] I R 56 0 8 2R i
2024, 6(1) : E0409 — E0409.

G BB/ E 2024 - 11 -28



