Advances in Clinical Medicine IfiREE23 /&, 2023, 13(1), 256-263 Hans X3
Published Online January 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.131040

ILERZM O R RERTIRTTE

o #, ZRET

VEPREAIR MR LB RO AL LR B ORI B TR e, ) LE AR S P I RS
PTG, JLE R BN E X E AR S R, LR R E SR R, HIK
PR TR R BE R LRHER 3, TR TR

52

Weks . 20224F12 120 FHER: 20234F1H5H; KA HM: 20234F1H12H

H E

JLERRMEOURE L ESHEONR R E R, CHEREER. RN S, HIRRRIA A,
HELLAARIUNE, B—MISAIRES. WSKISUE. &FREEHRHBRIEOIIE ) LIS FREAE G
SITAVEM SRR, WTREREHILTR, ZHKHE RAEx RiF. BT LEFMENGTT 5k EZR AR
TEIRHRE EHEALIZAY. LOBRREAY. TURSAY. ARETAYERT. Bil%RATAYEE
B REER BIKAMERER. M RRmEFE. RENMERERY, SFELPER SRR
7, AT LR E BB FME ) L O AETHRE , FRARAEBERISE T AR T H AR T BT T A 43
HARBETZINT, BARTEAEITIRE, 2308 ) LEFMM A SRR W AYIaIT T 4R .

XA
BRI, RECFTEIT, SEMHF, HRETERET

Advances in Immunomodulatory
Treatment for Fulminant Myocarditis
in Children

Jing Chenl, Xiaoyun Wu?*

'Department of Cardiology, Children’s Hospital of Chongging Medical University, Ministry of Education Key
Laboratory of Child Development and Disorders, National Clinical Research Center for Child Health and
Disorders, China International Science and Technology Cooperation Base of Child Development and Critical
Disorders, Chongging Key Laboratory of Pediatrics, Chongging
2DepartmentofPediatricI\/Iedicine,SouthernUniversityofScienceandTechnoIogyHospital,ShenzhenGuangdong

Received: Dec. 12", 2022; accepted: Jan. 5, 2023; published: Jan. 12", 2023

AR

XEFI: B, ZEs. LEERM OV R ETTRTERD]. IRRE2IEE, 2023, 13(1): 256-263.
DOI: 10.12677/acm.2023.131040


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.131040
https://doi.org/10.12677/acm.2023.131040
https://www.hanspub.org/

Wrirg, RBEx

Abstract

Fulminant myocarditis (FM) is the most serious type of acute myocarditis in children, which is
characterized by rapid onset, rapid progression, and lack of specificity in clinical manifestations,
often appears with extracardiac symptoms. It’s easy to be misdiagnosed and missed diagnosis. If
the children with FM can be identified early and given actively effective treatment and life sup-
port, their mortality rate can be significantly reduced, and the long-term prognosis is relatively
good. At present, the treatment of FM in children mainly use mechanical circulation support, ino-
tropic drugs, antiarrhythmic drugs, antiviral drugs, immunomodulatory drugs and other treat-
ments. Inmunomodulatory drugs mainly include corticosteroids, intravenous immunoglobulin,
and other immunosuppressants. Some reports at home and abroad show that if the immunomo-
dulatory therapy is used in the early stage, it can significantly improve the cardiac function of the
children with FM and reduce the mortality rate during the hospital period. In view of the contro-
versy about immunomodulatory therapy at home and abroad, it has not been widely recognized,
and without standardized treatment standard. This article reviews the progress of using immu-
nomodulatory drugs in children with FM.
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1. 5|15

RO WL (fulminant myocarditis, FM) /& SOl 5™ 5 — RS k2, 1 BRE 25 R i &
PR, R AR IR E, ROAER AR 25 3R 7 UG A SO AR T 2R il i [1] [2] TR G B
AT EE, EHARSE REEERAE SRR, £LEREED FM S0l M 33.5%, A3
N 48.6% 7/ A1 [3]. JLE FM BUREIRER Z R S ik, EFRIE 1 2 DU o b R, FM OB LA R 48 LAk
PR At YR AR T PR T A RE R R 22, VERE. R PR, HIES A RGN KR,
MR Z. 32, DHEUIHIUPEOHKRTE . BT - BiZR 6. Ol OIRMER S EM, H2
A A HZ AR B IR [4] [5] [6]. SR REXT FM &) LT 30 B0 K AR A 3067, RER R R
HFET %, HA O IR e AWK % B K BATE RS A AR A7 R T RE R S v O LA B =5 [7] [8] [9]- M H i R
BEIT F B, FEOENMIEH SR, IEHNUIZY, PUOEVREZY), PURELAY), SRR
LAWY, HAP R AT BRI B A . AR IR S O VB 22 2L S ] A A DG T SR E RTR
A (R B RN B R MO L2 2 W 5 ¥R T TR B SR 101 4 e % R T VR TT A RUE T R L2
WO REE TR & FM RUG R ria Az 5. BARE WA JLE FM JGIT e et 300, (HE
WAMNEIRIER Y], HERWE R R R6YT, TRLEESGE FM BJLOAEThRE, BRIRAEREZET:
Ko ACE SRS HRTJLE FM S BTG 7 A HEE .
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2. RERMOINKTHERREIEE

FM H E5 R ARG, PRSI Y. 29T A B i [N A IS, O N IR ZUE R BT B A
FARCIRIZ W EhriE, ARAR TR A B S B B R A 2 dr B 25 L, W] LAAR V89T AT TS o
eSS R AT DUR I T 4N, B M. BV, mgmtRi i i2 . MRYEO WK
HEUER R B AUAE], TR FM 43 itk A M Co UL 58« B M ek o L 98 % W R A s 4 ko T 26
[11] [12].

For bk L gH o L 28 S B i DL 2R Y, O R 2 B B, TR LB FM A 23l A AT i
%195 B 2l (coxsackievirus B, CVB) N 5|t FM & & W 5%, (HIT J LR 78 3R B4 /N 5 B19 (parvovirus
B19, PVB19) X% A\ 25455 2 6 (human herpes virus 6, HHV6)7E FM 3% B R G BoK (4 e[ 13]. g
RYERAMR O R 2 5 B S R N 259, 9 alar AR BUR ARG, SRR YERIA0 M QLA H W)
YT BEOREAE BRI R WS B UER 25, [RI AR HE 55 [ R i B % 1 1
AR 1 )T NHUA 5.5 NFERRN RACHEE v Ja K A g IR MR 4n i 0 L [14] . £ 2009 4 Enko %5[15]
WA TR 5T BB ST N IE ) B A OC 1 28 1 P TR T R A O JUL 48 ()4 . B o L2 —
FREEWLE) FM TS, B B0 AR M A I, BN, @E AN S 2R E AL T
H S e tEOm A OS, 4 AL AN AR BoR[16], &5 19% E gt LK B & A i E 5%
P2 P R0 SR (W JOREVE A . A AT 4EER L BR IAE . AR 28 . MEARHDIRIR A . RRUBPERTT 8. Ml
WK H . BBk HE . BERENIG ). 28k BB IREEPLR . B 5 Rt %, 8k - BEZEEE.
RGBT TGS 5.

3. RAMLALKL LS

B A3 8 A 0 L2E 7= A R AN A S R S 15 B & I RGAHEAE SR . RERR R4
o JUL AT ELAH B o JUL 58 2 T P22 L PRV RS R I 00, L IR 2 e A A o i Tt A S ) B 5 2 P
o, TE B RO UL SIER AR R v R LG ALK 2 1 AT AR R B B S i T B A O LA 1Y)
RAE[16]. [FI2E S S5 B 78t [1 71341 17T AR B R GEAE O IR RS Ko R P RIRE R R 4% T
YER, EMER/NERI OIS, FE R, OFFRZmmA. hrErRgnie. B 405 T 4
o AEVE R ZH AR B, TR /N BRI 250 B A SR 4 M A A R Al . IX SR e O IR & 2L
HRThReMIRzE R IEE ERVER, anfe /N BB R I E R4 i 5 0k ifE S KRB A EHEEH,
#r ELR A BT AR T A R B0 IE R AL S IR H LR 18] 7ELL CVB3 F LR /N R SEA 4
ANRBISFERT 4R 3 B E[19] [20] [21].

B B ER MUER B, CVB3 a1 5% 7 /iR 993 2 52 4 (Coxsackie/adenoviral receptor, CAR)iE A
LB, ENAAR A 6= R O, 2R 2 E O S ECO AR Z .

B BONE & R B ORI R 2 B SR 2 R RS E B e AR G A B A R
4 CVB3 HE L NLE 1 G I R [ s, BT toll B SZ AR (TLRs) B #0E B, TLRs fF7E T A
FRAPLH T, 1 TLR-3 A1 TLR-4 fE.LIILE RGP U AR, REEAARTT LLRRIK B 405 . RE. SNR
IR 545 1 WA, — BAOOE sl AL 1B S S BOS I K, RTBOIE R 40 A A= i 4 41 i
K125 RRE SN, PLAGEAL IR ELA L PR 24 R PP A 4 B 5 9 0 248 R 9 ) R 7 A A S ) 8 4 A
JiT o [V S SE A M P A ) R AR BT R B 1ok BRI SRAR IR S e L], (248 T 40 AN B 40 i g5
WA, EATTRRE R AR E KR B DT 72 AR ATLAS P 200 B B 28 S AR VIR B2 o IR PR R At i 22 S2 43 ) 2H 24
YAtk — 25 v A OB T i IR - G ik B8 SR BE IR 7 (tumor necrosis factor, TNF). FH4HE/ -1 (interleu-
kin-1, IL-1)F1 [ 40 i/t %6 (interleukin-6, IL-6). FI4Hfi/2-10 (interleukin-10, IL-10)%%, #f—FFELOML
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AL

B S IR B, EICE & S S BT 2 A T R B 0 L AT
MM I 4 R IR (MIMIPS), WA 2 2 U 1 2 228 2 AT B8 1T RE AR P 221, I
R T DL OB RO, (I 00 B A9 S8 L 2 2 BRI 7 7T L S0 A
VT, LA B R — 86 S A Ao LA P 2 R O L LA, 00 00 51 s LA i
B, DLEC N E R A, OISR, (Rl e WU 23]

B TR AP LIS SRR SO RNTIE 36, L 8 2 R R G 1 S8 A0 R
T AL [24], 5 A5 L B S 5 LR P G A R 8 S, o LA % 0 41 5%
5, T AT BARRAR LA S R J 545
4. BRI

L3 LFTR, B SR NAE FM 0K WU i RO M, 52 1999 48 Opavsky %[2517F %1%
B, 5 CD4+ T 41U CD8+ T AL /N b, B2 CVBS e Fh LIS 1 4 B 1 i
AUVEIE, {5/ CVB3 BRI AN BB, BOlE SN S BIAATT FM SR T4 1 el
PR 0 1 G V159297 SR ML st S A SeHLIRL, e BRI AR R 28 2 Y U LA 14
T AEF[26]. F BTG S 20 B TR KPR (1. SO e B f %
SRR . 5 557 %)%

4.1 FERRAR

W R R R A G B P RN PLa. PURse. BRI BUR N FIH K BB A
RREF TR ONIIA REEWIER « 15 LH4ER, ST B e F Tk R 2 ko0 LR I PRV 97—
BEAAEER RSV, —MI N, 7R MER BN, JLrTRe S EUR SRS #k[27]. H2&H% TiE
SCONE R FE A DA [281450E, A FH B R 08 as mT 2 2 BRI, CVB3 /MRS TR K LG iE 4 2R
s 85 /% . I Blagova SR 7CtHAER, W AE LA BN R R B P 75, (56 F b B o R
SRR A T T DA 3 SOt R A B O LR SRR I TS [29] - TEFEBRATM L QL2 A FH s 7 i
FRIRE I R 16T I RE A B4 O R [30] [31] [32]. FEZF 24 H0— 0035 K 37 {5 4 itk 0o UL 9% 263 993 51 T
Forf, T0%M) B 52 T RENE R R AR N I = B AR EAYT, 1 R 5 EEBEAA RSN
80% (95%CI, 64~90)F1 58% (95%Cl, 44~70) [33]. FKH 2017 FFH AN FM 236 T K ILIH 1015818 1 511
SR T FH R R Y R O IR T

I ] P A ) s I 9 B 451 i T A AF SRR B B R 4 FHAE JLEE FMYRYT TR IR . 2015 4RE]
% JLF} Bjelakovic [34133E T 2 1 4b T Uy MK 52 19 FM BB LEE A F R B L8 JE Fa J8(10 mg/kg/h)ia o7
Jei, MR R i AR 10 /N R IR, SO ThRETE 2 AW sE ATk . FRIE K — Tl PR 72 [35]
£ 67 1 FM B L P FR S e ¥, 77 5~20 molkgld, — 0T RE N 3 K, JERAE 5 HON DUIRIR e
A, FEE MR B2 24, H A7V 25(69.29%) LU A £ FFI 477 175 22.(16.7%) B S 175 (P < 0.05).2022 4F Vilomara
SE[36]7F 11 5 A BiFstE S L (PCR)FRIZ 41/ N B BL9 Lo ILAE B LA TT b [RIAE R B0 52 0 2 R & 1
7T DL O ) LD IR D RE . (RIS IR H AT TE)LE FM OCTRE R iR i e &, ik 22
Z2HUR KRE AT ML AR HEHE 700K S 561E 512

4.2. BlkAFTKEH (Intravenous Immunoglobulin, 1IVIG)

IVIG BA EHENMEER, WhFEACKAE . A e FARRI M, e ] DUR T e s, FEIT B
B iR, BRAR A A ORI ZE M R (1 436, 1 1L-6 A1 IL-1 [37]o i Jiikd it () P P sk 2 1 7= A e o
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& 19G 1 IVIG A1 19G. IgA Al IgM 1 IVIGAM. Anthony %5[38]S246 %1, %iZERE A G (19G) ik
PP R ISR T 19G Fe A BEY n-4E S I ME R Tk o IVIGAM H(H) IgM 35543 1T LATE 3% SOE AT H 5
PPN HROR SR IRPE A o Shioji S AR 7o, TENBREAFE SRR FM H, Gk REE Fo
B 5 BT 2 AR AT SR G0N S IR A TR JE 2t 72, TR ESGE FM, X ORI EREE A
57 FM $2fit 1 FEAil[39] .

FLIE 1994 SE A W FCIRIBTE 24 /NS A KFIE IVIG (2 glkg)ify 7T JLE SO IR B 415 A AE
HIVIG AHEL, H 2O EDIRE 1N 582 A 3 5 (P = 0.03), H 1 45 IAEAF R A 12 15(84% vs
60%, P = 0.069) [40]. T4 FRtA 247 E A 4= F A RIEE FM BB H G & IVIG Bl T RIFYT
#4[41] [42] [43]. ¥ huang %5[44] meta 7 4T s 7E 1 A 41 13 TUw 58 (1534 ) ST H IVIG ¥697 W3 PR T
SRR B ERAET- 2 (OR: 0.44, 95% CI 0.17~0.71, P < 0.001) 23 1 /20 5 50 $ (LVEF)
(OR: 1.73, 95% Cl 1.34~2.13, P < 0.001), [FlH}, FM & 1E IVIG 4 I H 5 =1 1) A= 17 2 (OR: 2.80, 95%Cl
1.16 % 6.77, P = 0.022).

SR, 3E 285 IVIG J8T FM A AR R BU5E, 2015 F— TR A (B 1t A FIA 7548 H IVIG
ANREPHE FM B3 IR BER AL [45] o (HEE— B Mt SN IR IT 4L, Z230UEH IVIG FHFIERIE
F) 2 glkg E, FHFESETREFESRAMENERETR 2 —. BT HNAN THIRIER S
AN IVIG ¥GIT IR, AT LE FM B3R UG, SRR SRR 4 8 5 N RAE[46],
CUs I AUBRAE A SR U 1 AR 4 5, S AR IVIG ¥RYT CoAI Ce . Rlitk, B AT IVIG fEAT )
SR AN (A TR JLEE FM IRTT 2 A U SR FTAE,  AEAT) 5 22 0 0 B RE A IR I R S50 SHAIE 55

4.3. Bt il

B T BE R R S WVIG Ab, A — S A G B I RITE FM IR YT RS 2 BN, F ZEAHER
RIS . PRSI . ARG, fbTeBEE] . P EH-CD3 5. {HRLE FM R rp o 754 F S0 2 3 37 LA A%
Xof G 2 F 1) 75 8 FH 7D 77 QRN ATL AR IR O o — M TN A X Vb EEL 40 L P 2 400 o 591 0 A 3 1 24
WIBR AW B RE AN IVIG RIS FH[47]

15 B0 B A O LA BRI A I S0 S SR R B R N T R K TR AR A A T R
X, FEBRA FAR S B M A PR R . BRI B B FLT-CD3 SERYT I, ) DL s TR A A e
I 3.0 N HIEKF] 12.4 S H [48]. fE— T LEE 2 A0 B AR O UL 58 (I ST 2 rh, 7545 PR B2 i
RG22 /BB NE RS VG YT I, T DU R LI JE AR AT 48] [49]. 1E B /RER G0 MG TR 1
RLAHRRC LS8 B3 Hp, I P B S 2 RO AR P P A 1 10 3] AR 35 (10 P 1 AR A7 R Tk 31 8.4 4F,  H RiTHE
S 5 TR R A T R TR TR AT 1) 70 B B T8 5 Y R Bk BTt Aol S P T R R A e L R YR T
[37]. 2021 4 Marcolongo %5 [S0]#F 781 ) L H & G e Co LI 1 23 B v, RS T HSUIRENA BE 50 R
R AT IR YT TR VERE TR YR AN O LA . B AR T R B G fHI FI 29 aE R, — St 5
HG T AR IR BRAR S 8 Tl Ath 7 2 R AR YRR G, 7E CRSR M A At o 55 =) (R AR 5 ok R, FLRIE I AT Rg
FE/[51] [52] [53]. Z& BATIA, FM &) LELERRHERTT Jo R E O T ] 25 B8 Al B A Sy AT

4.4. RARFEEATT

76 FM B3 RN R 7k Rk B B AR, KB 73R B, JE T R ia s
AL, FTHERRZ N “Y4nfRl T RGE” . b IL-1by 1L-4. IL-17B. IL-23. IL-10. IL-18. ST2 Al IFN y @]
B L, INE O SRE RN [54]. B RTAWF 7RI, 8 [a Hh R 40 B DR 1 1) SRE S8 AT g — S S )
TRITHLT, Kraft Z5[55]7F CVB3 L4 /N BB RS 4 FH /N R IL-1 BLidbATiay7, RIREE S, O

DOI: 10.12677/acm.2023.131040 260 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.131040

Wrirg, RBEx

FIEA 05 A0 JEAE W] S 2 e, OIS RS RRAIR IA 1 RR T IR B Tl . T FM AASEMREEER, ©
AT A A7 AE IR IR (14 G e S BB QBRI AR EE 1 i AN BB, itk — B Te . (ERANKER H, AR
IR YT AT RERE — PR BT S IR IT 5%

LR EPTA, ORI W FIEN] 1 SRR T S IAE LI FM 6T T A R, (HR A A AL
FIE MG —brdE, AR BRSO ik PREEATU TR FEACIYIRE U5 45 Rtk —AESE . BB VIR
SCRERIA RN Y FM B LIRAE 1 A ar B EE, D B ey e T S 2 ) 1R R[], AEREE
Z 1)) LRI S e U T 25 B AN 7E . REH, SR T RERE— 2P AR LI FM 106 T R 1 B .
FEAR FM BBULIISE TR, Bl Hog s .
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