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Abstract

Objective: To investigate the characteristics, treatment and prognosis of immune-related myocar-
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ditis induced by PD-1 inhibitors. Methods: We retrospectively analyzed the clinical data of 6 ad-
vanced tumor patients who received PD-1 inhibitors therapy in Qingdao Affiliated Yantai Yuhua-
ngding Hospital from March 2020 to January 2022. Results: 6 patients were involved, including 5
males and 1 female, with an average age of 68.33 years. There were 4 cases of lung cancer, 1 case
of gastric cancer, 1 case of colon cancer. Inmunological myocarditis of 50% patients occurred af-
ter the first cycle of PD-1 inhibitors administration, and the average occurrence time was 20.83
days after the last administration. All patients were treated with glucocorticoids when they de-
veloped immune-associated myocarditis. Both the symptoms and cardiac function had recovered
and none of these patients restarted with immunotherapy. Conclusions: Baseline examination and
monitoring of cardiac function should be done when patients are treated with PD-1 inhibitors.
Once immune-related myocarditis is suspected, cardiac function-related tests should be per-
formed timely. Inmediate initiation of high-dose glucocorticoid therapy and other immunosup-
pressant should be considered.
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VERE A SRAEPUMR IR IT P RO, Sl & S #4155 (Immune checkpoint inhibitors, ICIs) =+ B
M REE T WA SR 4 (CTLA-4). P25 SRS 1 (PD-DARRFFIESE AL AR 1 (PD-L1)5F(1], £%
T I PR BN SR AR I S RGBT MR 4 . ICTs PT S S B A A R F4F(immune-related ad-
verse events, irAEs) A&l _F oA R IS SR RIERMN[2], BRARENRG. HPR G2 RINSBE
ARG NEWE. Kk FIE. AWMRSELINERE . A& E % it BOEME iR & ) 2 S Al K
PECLR[3]. HET irAEs $E R0 ok B IR IR5:, HS Frb irAEs JGH AR AR RO IL R IHRkiE £
PABASG 32, B B> . St SO LA 1 5L TR0 A AL B I RS B SE R Bk . H BT, i iEA)
EREAHT A5 i A R SR SRR i R B I R R R K PD-1 St A 1 AR BT S G S AR DG I L 2
RARERFIRE 5, 2T RBHE WA 1 6 BIE A BAE =F ICTs J& H B B AR M 0L R ], 32—
SR G g5 AH IO ML 28 [P AR B
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[BIEEPEICEE 2020 47 3 A & 2022 4F | AT B KFAHE MG BB BedE AT R peia 7 i 6 PLES, i
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W), ACH S bR B R B R G2 H WS B RT S1ER (To T2 H A R R AR ) R SRR
O EB R S R BL BB R G3: HHE SN W S D RE R H (O HoA SR PR R () B SRR
M55 s 5 A R () L L PR 7 A ()8 75 00 Bl EI/CMIR SR o RS R AT RESE K 57 4 s G4: IR
P TCVEM 2 H S, SRR AR, EEE LA (5], MM REAIZREGT. EAERRST.
B B PTIRIT & 2 B, 905 200 mg & 3 1 IRERIKRVE .

3. 858
B EEIRIRE S B WL 1.
3.1. MERIFER

6 B E T 1 flLct, 5B, RS R 60~78 &, FR TR 68.33 &, Hh>70 SEEH
3 4,

3.2. SETMBE{ERSE

BF R CH SR 4 6], S, BRE 10 b 3 plEE B Om sk, BHER A OThEg
B 1 OIUEE AL T Rah ik A28, HoR B B To O I 5 .

3.3. BRARA#A, FIBREEAXMEOINK L ERE

6 lEFF, HApRE DRERAYT. HIUfiE + 8. HSCih g + itn. <P B nEg e
F L, R L. BE AR EIR 200 mg, &3 HLEH) 1 IR REUEFE K A OIS
RAAEE A PD-1 $.50E 18~21 K 33% K AT 3~4 MMIMIZ))E;: AA 1 GIkAT R 12 FIHZ A
KT IO ALR AR K Z5 S TRl [RGB ORI 2505 6 R, & 43 K, ~FHIRFE Y 20.83 K.

3.4. IERMEENRE

B G AR DR A5 169 o s (S ) ARG G 0B N 2 By, Ao BE AR = ). OIS,
At G 95 AH O I ORE 32 B S B T 98 LTG0 L9856 o AR A5 o Bl BRI 285 51, AT B 3 491 &35 LVEF
FBELRARLE TR 10%, o 1 BIE BT B S BEIZ I BEAT . 53 400 A I 75 0 3l B 55 i e B
BARE . 2 Bl LVEF A& T 45% (Hd 1 61352k LVEF RIANE T 45%), {HE LVEF (KT 35%M 4 .
KT OBEE, 1 FIEEHEELEOEhd®E, BE 3 flEESMEIZ RAEERE., SO
SO, a2 HlEE OB EERTEH R . BT B AN T hsTnl. MYO. CK. BNP %4E
ebrd&dn, HARAMEHERM . LEFEAT LN,

3.5. ARSI

FFF A SR 0 2 Do LSS IR0 S I 26 T 7 PSR EVETT o 2 191 5B LW B R S 2 B 2 S P BR 2B VA7
531 A R L R A5 e 2 e TR A7 JE S S 10 BB R I 2 G O BR R e L 35 L b T 25t s
I, 6 BB MO UL IS T Hm, EOThASEAS T DL O LA 4 5 4 4 1 8 R s
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4. i

ICTs &30 47 SRR Y IT 10 B2 B, 5ok S5 A A7 3R 2R A IR, L S s s oy AR T [ 3 397 1) A,

b ICIs MO BLAR BT R, MUl K 0 1R E BRI AT RS AE 7 JLRIST & 4 3R] [6]. st
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Table 1. Clinical features of 6 patients with immune related myocarditis
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RAEC WL BIHLE A S 2 IR, W e B E SRS B SRR S RPURR AL, SerT CD2em 52 |
SN T A EAREREES . B SRR L LR A 7. BT 6 HIER] PD-1
TRV G PR SR LA B R AR AN G B ie T A U B OR U 2 RIS 1)L R & 25 R I ARRE IR
MR R S KA A BIAS A I T BOMUEANRS 1L, SR B SR IL A I R AL B AR 3 13— 2P 1Y
NN

4.1. Fif, e, BKEAH

A FLEE R PD-1 SPLEUR A O LR B AR 40 60 & K A F. 2N ICTs [ BifE 4y
Mr 2o B N ICTs A DAL RAERLH 1.06% [7] [8]. EAMRIT 2 F0iF 77~ ICTs 51O LR K4
HN 0.04%~1.14%, H KT 60 S HHBEE S RA3] [9]. O EEAER SLRBL, FHUE & PR A O I K
Wi, $eRHATRES PD-1 BT S BRI R A K. BEINA IR O A S T REAN 2 PD-1 B
U BRI A I LA T SBR[ 101 ABFFE B4 508 ICTs Bea ks, &BM. &7
b, DURERST. BT e sk B & BSR40, X 1 BN, ORI IRIE, B5Eih%E. &7
MbEE AN 4 SR AN AT 2 51 I O T E5 1 2 B DU/ S I R B S AL O D B2 A [ 11 ] /B NI 4 7 [
THE 258, DAY AT I8 I P R AR K DR 5 R L AR R R B S L 5 AT g s v AN AR B ik
RSO, KRN 1%~10% [12]. BB JE & — P B B L P B AR K BR324k 2 BRI
BEAHIFA], 22 208 82 — ol B B P ILAE AE ) 22 B0 n B G IR VR ) 700, 28 (000 ML B3 PR ML A T R
5 DRI 13]. WRFLHRE, WML L ICTs BEAEHZ . Mgt S A LR, S=E B Sh
. ICTs BR A A O AT FEE 25 BSOS S BUR AR L LA K A I fE R R 2= [ 14]

4.2. &% /tE

SRR I LA R AE R TR R B, BB O R AEE S R G, B B T3 Kk AR TR
HNARKAZ 5 20.83 Ko B AMRIE A7 & AE B TEA S — I EYT f5 35 K, WA RAEFEE 65 + 15 %,
81%M O LR RATERZi G 3 N HW. T EABEOILR R AR AR TR IR 25 )5 38 K, Wi kA
W9 65 %, 81.2%I LA RAELERBEIRTT IS 1~2 UG . XUt Bl Ss vh O UL 58 5 76 FH 25 S ok A
I R 24 I L2 AT DA EE A

4.3. IERRAMLINEER ER =

AT RN, TP ORI R R 2 f R i, P W E . B, = /%
I R A IR A ENLTE . I LK. SR WL A Hifth irAEs fnL48 . "R ThAg R
15 IR ESE. — 5015 B IS AH O O U 253 1 J8 8 T LR 53.3% 1) 38 TR & 9F 3~4 8 I
FAb RS0 irAEs, s WKL A B & B A R [15].

AHIE L A AR (PR RV LA B 1(4.8~3762 pg/ml). JIALEE F1(29.5~i 3T 1200 pg/L). CK-MB (1.1~93.5
ng/ml). BNP (71.72~751.8 pg/ml)3JH ARG BE 1 _E TH (B3 1O T A= Y0 bs EW0 SR LR 370 IE 8 V5 R N) -
CK-MB HI ¢Tnl/cTnT 7K Co U555 I BURAR 4, Bedlo B i T3 AR 1E M5 BB S8 A I O UL 28 I
HEHEXF S5 Tl [16]. HRHE Mahmood [17]41 Hassan Mir [18]HIBTFT, L4 Ef oL 280 il LA & 3 T
151(>93.3%) M NT-proBNP J5(66%). 27— ELPRBE 3 R AR o BEAH ORI LA, L R I 56 38 FF
VAR EDER AT, DUMERRS I RIS SE T0 B R R IR A G 6 B AT O IR AR A b S5 A 1 s U
T RAE I T R 5 I

AHIE T BB A R A e B MR D L8 5 A2 O B 5 I B(LVEF) BT FRE %2 55%LA R, 2/3 K
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S LVEF Bal R 10%. FIRGX 2/3 M85 100 L BB ET Hal T BB 538, B35 R M5 1%
B, SEEE B rOsh#E . ST-T BRI AE S . BAREG 2 W19 AATAE 58 4t A2 RS A% SR, (H
SRR O ERAE TR, BRI 50RO TCI A . RO sh ERC H E AR R T
gk R T ORI D Re A I ZE T H, v DLHERR ORI O 70 S 3B AT fis P I 55 LAt R R 197
GO LA (0o L R T DAL B 55 S A% S PE . PROAIIIMBNE K . S = Ll SO sk .
ST BURAMCELTRIE I T W51 & R IM[20], @A O3hE TR HIL LVEF FAIK, 1R fg 220057 Be it = BEiE 3))
SR IO AT K S {H LVEF 1IE% . 4 Mahmood [17]HIFF5T, 89%MIEHEH LHERH, 51%
LR B LVEF IE% . Atallah-yunes [21][8F 7R S dH O ME QLR B3 O I B E 1L, 64%11)
B I S0%AE T A 1) LVEF 7R IR G P, $om B0 v BRIk 75 R I To ke k. (AR T E R
O L ARG R S VR I s A S P . @B BEIR YT I R B TR IR YT JF AR AN U B 3R 47 3 520 D e S0
JIE A= AR AR AR 2, DA R 7 B2 T3

4.4. THIER S

AW b A B S DB S PR A% 0T &, Heh 1 B O IEREYE S S0y G2 IR R E AT A 1 O
T 140 mg BAATAER 20 mg 4 RIGYT, REFHG THERMTEIRTT 3~4 X, Ho 1 6146 % =N R %
PEVEIF R IVBFHTE T 25 mg NER 2 K, 25 1 B N B GBI ) B B AR LI5S, s A8
ABE 1 g BEGTIER 20 g GRS E AT ESA T, SR EFGRRGIT G . AR TA R
BIIFENRC IS 11 RNIFRE . AT A B B AR B R iay7 . AF ICIs AHOG O UL IR YT I e ik
KO TIT R, B 2RI MR A BT e MR TS, BUE RS R IBYT irABs 23955 ICIs
PR R [2] [22]. Mahmood [ 17155 A58 86% B M B2 IR R VAT BB, HHES2 KR0S 5 i
FIRITHBRFAELL, (6 R R R TR, R VLS B 0l B O N R R . R
FEXAN B R0 b, w0 = A LU AR AR ) T 4 veE PR F A e Al 2, (Rt
FAEE R 1 g Wi UM E iRy, BJS SO H RS KR SR B BUBR | mg/kg. 45GEA
AN F M T R, AR BRI DI EE O ZON G3 I B R IR T IR YA IR
%, X G3 HALL LWL B HEREE AL SR (1 g/d)philiiaIT 3~5 K, RIENGEE HER RN 1~2
mg/kg/d, it SR KO ThREWKE JE T IR E, & 1~2 FIE 1 K, SR e srst 6~8 i, HEE
K, BEZ IR YRR BT S 2] (5] [22].

CA 3 B BN 1) R A A e e BRER (23] B IRIR[24]. SE A BAT[25] Pl IR4E
BREEFI[26] I3 B B [25 ] INIETT ICT A OWLAE o IX S 25 7E G O LA IR VAIT Hh 1A R AT
R, R TXRE R AT AR R R . AR 1 R AP IR T RS SR
At B 92 FU A 7] 1) 22 A PR AN ST 3K
5. REERE

FPER AL DL A S BOEYER) irAEs. JUHAE 2167 A, I PR BRI 2045 3 R A2 s O ik )
REAH DGR 2GRS ARSI . MR8 B I A M SR LSS I, RT3 A FH R R W B R B R VR T s
WMAIRTT R, A ZA AT IR BRI T JIIEE SCRE . BB A O I 1 S (1 R TE
PRI 2, REEM ISR, (Bt — Do s Bk 148 re /& JE 5 L 2L
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