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(AE] K S M 7 immune checkpoint inhibitors, 1CIs) %5 IR IAYT A K T BB o 19 A5 1k bR s 107 T
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proBNP)Z: 7} &=, LB BoR ol G 8 R AL S . O A% G 3R (cardiac magnetic resonance, CMR) B R0 ILR T, 24
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Management of cardiac adverse events related to immune checkpoint inhibitors

Al Luo-yan"*?, YU Yi-yi'***
1. Department of Medical Oncology, Cancer Center, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Department of Cancer Prevention Center, Zhongshan Hospital, Fudan University, Shanghai 200032, China
3. Department of Evidence-Based Medicine Center. Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract| Immune checkpoint inhibitors (ICIs) have greatly improved clinical outcomes in multiple cancer types and
are regarded as a new beginning of cancer immunotherapy. However, high-grade immune-related adverse events can occur.
Cardiotoxic effects are not common, but are often serious complications with a relatively high mortality. Patients may have
symptoms of fatigue, shortness of breath, chest pain, and palpitation. The laboratory indexes showed the increase of troponin
and N-terminal B-type natriuretic peptide (NT-proBNP). The electrocardiogram shows that there may be a new conduction
block. Cardiac magnetic resonance (CMR) shows myocarditis, and about half of the patients show left ventricular ejection
fraction less than 50% by echocardiography. Endocardial biopsy is the gold standard for diagnosis, and the common histological
manifestation is lymphocyte infiltration dominated by T cells. Early use of sufficient steroids is the main treatment, and
immune-suppressants such as infliximab and immunoglobulin can be used as appropriate. For all patients using ICls, especially
those with a history of diabetes, autoimmune disease or combined treatment, it is recommended to closely monitor the
symptoms such as palpitation, shortness of breath, fatigue and troponin, NT-proBNP and other indexes in the early stage of

treatment.

[Key Words]  immune checkpoint inhibitors; cardiotoxic effects; management; steroids
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1,PD-1) B Hig A (PD-L1) 304 708 3 % T 240 fr)
PaAEE RS T A0 M A% 7 968 40 L #4100 o] e g
AR A A R e A 9 40 ) B R S, X
FRIEAA 25D e R R R R E AR
AIfig. ICTs 7EZ P g dn =l /)N 20 e fili 98 L 28 47 4k
B T2 o A A P B A A 16 5 B A o
I R SRR vh A AR 9 1 25 BN 5 BE S 2 JE K
STEBE AL . (A5 BRI, ICTs B3 il LA G52
RGBT W5 R 2 REEFHA N — R
G HAE L WO LR il 98 L % A A 42 L IR A
R, XIS JNE T GE TR A B 8 AH A R =
(immune-related adverse events, irAEs). #x# UL
1) irAEs >y J [k B I A 45 i 48 LR Ry Jidi 48 i
R M FREZEOR BN A IR AmT
FEVE O MEAR DA BRI B & A AR (B AR 2 3
AT E RS A I RS A, ICTs S 20i .0 E
ANREFRBIE X ZHE, FO IR O R DR
O FLG ZE DDRES 3 4. ICTs AU LR
I HiF 8 JCRAEABIE ST » AR ST O LA B 21> S 4l
S PR AE — IRV, LU 55 i R R it 1CTs AH
KL WLR BIAFR, R A2 W, T 10, $2 v 2R 5 A
TR, BEE TS

1 RITRZE

H M 2016 4EFF 4R, Bl gk A ICTs A OGO L5
A B, HATRIE M & RN 0. 09% ~
L1496 i FE 2] 535 3520 ~50%6, il
RIEFTA irAEs H 0 3K (H K JE 38 05 5 1 9
. ICTs A5G I S e kO LR 78 1 I 24
Ja BVA] &% . Mahmood 2550 7E 1 3 8 X & 0
W 5E h XF 35 4] ICTs AH GO MLR e it & 3,
s B B TA] Sk 34 (21, 75) d. % 1 TWF 5T I B
WHO Z2 445 5030 VigiBase #1101 5] ICIs #H
KO LR AR BRI b & A= ief ]l 27
(5,155) d", X 2 Tigh RSB R O NLR 7E ICTs i
FHA L IR AT B

HEr. MR EH 5B R ONRIEAHE . Bh
1B97 (FL CTLA-4 B4 PD-1/PD-LD B 253877 0
LS & A R S B 5 (3496 os 2905 B 3R
BHE BB 2 B A OHIR (3426 vs 1300 A Z
T HoAth PR 28 G set R s bk Gt ko B Ak 4 0 J0E
FRBHOMR DA K, b 2 WiksE Bk
A LA EL B 25 8 T2 4 B R 6696 us 34%%

717 vs 2900, X AT e 5 0 LR Kk R &
AR, 765 LI EBEE G KA IR A0
FE R kAR IrAEs (1) E T REA S AU g
RGEVL L 1) T 5 iR P SO R R A G
BRAE L R B E A A B S PPN s S a0 AR 5
M5 81 A H 5 Pr#% L & Cantinuclear antibody,
ANA) HT SSA B S5 F: AT BB T 5515 KO L% .

2 KimtLE

irAEs £ ZHLHI MBI CTLA-4 1 PD-1/PD-
L1 S8 ai i (R ile T 4l kAL R
T, 51 KRB RAE . KA irAEs B2 45 5 5 A1 PN JIE
A, g 40T WK CDAT  CD8™ T 4=
1. PD-1/PD-L1 fil CTLA-4 )@ F G s e 2 45
HFEE . IHNZE s FIE NS T 4 My 3
FEFI A A8 0 B B3 o . SR 0 U 0 e 8 2 21
LR PP IR AL BOE L T 4l ek B, ICTs
WA TTRE S ECOMERETE . BARIZE R E K4S
S B o JUE A R 1 4 R AR R T 4 s e
L2 I A AG T 320 1 et JUL 85 ) B4 S 1k 2
PUARFAAE . 2T FABRIESE PD-1/PD-L1 3 %
AP R A S A0 i 5 . PD-17 /N U iy B 7
AEF XIS T A SPUA, s Y sk O L
s TE G R B G BEPE R ) MRL /)N [RABE A o
AR PD-1, /N BRAEDE R 21 B S Z ATt ) B 5 e
PEME O UL 4 T A8 T, L0 BE 41 41 a] L R
CD4™ .CD8™ T 4 Jitd F1 %% 8 40 L 12 11, [R] B i K
HIETILERE A B S PURAEFE s RIRER, 78
CD8" F1 CDA™ T 4 Jifd 4 3 /9 00 L A A B v, PD-1
bR IE s /N BRI R B T D LR ET .
I, PD-1/PD-L1 {55 38 #% 7 58 A 5300 JIE 20 2L G 93
1} 37 » BELVRIT 12 388 % D0 2 5 50T A2 2R I, & A 0 Uk 5%
i SV

3 RSB SIS

3.1 W EEMAS A 1CIs MM NEA KR
T A ZHE B ORI, B O R DR
7%\%‘ fiﬁ%%%?ﬁ (acute coronary syndrome,
ACS) , Takotsubo £ G E (OMEZESE) O 2 U fig
E M R

DR BE TR A Z F 548, e 2
i A2 B 38 5 TC A S Mg 3 R 3 TR, 5
— R D AT R N T O L, R R R AT
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oo W T EE RS R, DL R PR BE 47 A B e T
MRS, S 8O0 MR B9 kA 0T BERARAE .
B SCHE S VigiBase dl 22 101 .00 LR S8
A 25 % I & O WLgE . 10003 R BN I
5l R I — B, A R 45 4 Sk L 40 AL
RAELC WUREF UL TP 2 ALOU T B S R

AT ICTs o MEAS R4 700 J 45 Al i B
RV . AR AT 50 WL R AR AT Bl
B BET- R L 2160, IR IRF T B 5 5
PE SRR R UL I R AR S AT A i X 50 » B
FIN bR KU I, B A O TR MR S, BT DL
AR LT 4E B

ACS £ ICIs 3897 P 2 A R il g st i
RPN Mg SR ACS SER™ . S5 7E 1 30 [l
A ) T B, 14 26 1 TCTs A AR B A6
BRI OIELEBAE . 5 ONRAF, DS
TR s LA FRAILAR AT B8 2 AR A 1 1Y - HAZ W HERR
DL ACS,
3.2 HmhidE AT HLRIRC LR, LS & T
o T UL 98 1 R ABURE A 94 %6 ~100 2607, IR
S B KT 4 (NT-proBNP) 7] F1 50, o8] 1
A SR AL SR A S AT AR . 298
SRR O Bl B AT L A I A A <T50 61, I
WIFFE Fe 0 0 LA A TP 0 3 JE] P AR 1)
J 7% (global longitudinal strain, GLS) {8 k. H &
JiE B H H GLS AL, #2785 GLS nJ 8N ICTs A5k
O JIL R ) 2 W AT 48 AR GO I % AL AR
(cardiac magnetic resonance, CMR) il tf, 48%
(1 ICTs AH G0 LA FB A P AT ELAE IR A%, 28 Vo i) i
BRI T, AU 2 R B R BT )
(short tau inversion recovery, STIR) 5%, {H CMR
FIIEH A REHERR O IR AT RES o O B0 LTS
KRN Ry 2 Wi G bn e, J i UL U R B
PLT 20 = 09k AR R B T s S 5 A
ARG AT A B AT AR . O RS OLYE R 4 A
PER A — R A TERE R H 5

ACS JBH BR LS 8 1 T O B 3 S8 4k
Hb etk vl W LA B 2R AR A SR . O
T A O AR . CMR WrlF 24 Jo.0

4 IEAREEZY
ICTs FHUR LA L3 W I 5532 W7 il

JE R, AEim R ICTs Z A 25 58
VAR B T RR A O IR s i R R e e A
B G2 P 5 S o BRSSO IE T R BT MR 25 W)
S BEPR S04 5 583 O UAR 90 . NT-proBNP .
PO GO HLIEL B B R PEHUAR TS S5 5 A 5 58
R AT R H BLRY 25 W AN RSO N R 24 39 [a) 2
T B FAE R W5 24 5 0 R E B BE D7, JC
SEXTRG 2 E Y 25 R AT DA pE g A i A
OJEFERR . JEHE Y B WM BLZ T W L O
WG PARIREE 7K e 55t PACAE AR I 5 17 8 B PR %€ TCTs AH G
LA 0 AT REPE . B2 B 58 385 LA 2R L LR Bt
BNP/NT-proBNP, 4 & #ll # £k L H 2 H H
(ST2) WO KA. CMR by AR PR A
OB R E A2 BN REA 2R LR A,
O WO ISR 12 W B B e PO LR SR
[ 22 3F B A I A A 2L 8% B e AN R ) A]
AE ALK (S5 R 5

TR L I 2 FORE 1R 97 2 820 ICTs A
MO WUR W F 24T, PD-1/PD-L1 il 50 7 5]
AL 1) G 98 AN R RN 30 R ) B B T 2R UK i HL
ICTs (T8 8500 AN 25 PRUOBE B2 Jo 8 3R 1) 8 1 1T B
WAL, JISCATA 35 4 ICTs A LA FsE
R B W AR R 2 o e Bl R S R AR T LD
JHEAS B S B AH DG » B85 i 00 e 1 W B i R O
BRI . TS KA R A AR B B R
HBALZ W K. 40 2017 4E SITC (the Society for
Immunotherapy of Cancer)3§Fg Y %7 G4 4% 1Cls
FAOOLAHME K B R A 1 mg « kg ' - d7t,
2018 4F 2% [H I BRI 98 2% &= ( American Society of
Clinical Oncology, ASCO) #5152 s i8  ik Je b %
A 1~2mg e« kg '« d ' IFRCAHER T g/d. 2019
AR E I R MR 2% 2= (Chinese Society of Clinical
Oncology, CSCO) 1 2020 4F-3& [E [E 3725 598 iE W
#% ( National Comprehensive Cancer Network,
NCCNDF8 B R 0 G3~GA e O Il R
MRRIE I 1 g/diRY7 . 7788 3~5 d.4~6 &
W o R ORI AT 5 2 T M i
BREE IR A BT S s Bk A N A 2

A SRR . A& B B ORI R T

4.1 NCCN #d& 2020 it NCCN F5 552 g 800t
T ICIs JaI7 S B P R BE O AN R 5003 o 1 o7 BV I
DB, 583850 LK B A O 3l B O A 3L
PRAFIE i LR U L LS 8 L S 4 A
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5 dy L INREMK I BIALLL 5 4~ 6 Ja N B M s At
TSRO B JFORER 24 hIe e » I 2% BE N FH 7 1 i Bk
HEATG) (RN BB i IR N Fh R
(2 g/keg) RIS 22 25 Wy P 25 S e 4 il ) . EOAE AR
A ICU SEATIEIN . X T AR B T 5 8L
B llm o AR 8
4.2 ASCO 3 d 2018 4E ASCO #5552 g0
JIE irAEs 855 (RSB i6y7 . G1 UL Fak A2k,
7 S R A2 i NCCN $5 75 55, WA 77N
1~2 mg/kg Ik Je s Je . ToRCHE 115 58 2 W ik Je T
g/ d, [m] IS Jomn el 2 22 2% Iy i | 9 O ) B T 5
ATG, AREWE NCCN 1L,
4.3 ESMO #2017 4 ESMO #5517 i
THI B ICTs 20 JUE B M S by f8 2, FTHR ke e 1~
2 mg/kghb B, AR 18 AL, 0 S g2 0 ] 550 (i
BEZWBR A E]D
4.4 SITC 45" 248 w5 I8 1 B /K P76 % 51
ACS FLL MR B E AL, X T G1/G2 FUEkz
T » APV A 38 JFE 56 9 R S i 6 PRI 3% L . If
JIg W% 5. G3 e ILES & B FH e, BNP KT
500 pg/mILE# 0 HL A B & i (i QT[] 49 4
K AZ B ST-T 2 48) , % J845 1] ICTs, 4Rk
TE L 1T HLONE irAEs N5 18, a] 78 ™9 Wil i) 4%
T FUUR 3 ICTs 3697 . WUERAESE g0 JIE 451 17 »
M4 ICTs 3697 BBk e . MBEL LR E
F B B RIGYT . G4 GO A Bk A 15
M ICs, DRk E e 1 mg » kg™! « dTHE
KIE 2 G . 4~5 JE NS . Bl R B R HIR i i
AT A AR R OF B AR AL BT A

3T 1A BT 48 B T Calemtuzumab) A1 fi] B Y 38
(abatacept) B it 3 7T H F.0 LR 3R I7 . A
LR EE R ICTs O LR A 28 RAEH T
TS T e s G 2 e R O Ak R I AT I 3K
AR AN R A B SRR 2 g c ke !
d™', —HEA G3~GA GO A BN, #1 ICTs
TKANEL] . XTI ) 1 AR e & W ih 45 T I
W RO A B 3 oF SRR, AR b IR i A A
(extracorporeal membrane oxygenation, ECMO),
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5 INEMRE
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