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Analysis of the clinical characteristics of fulminant myocarditis in children and the therapeutic effect of extra-
corporeal membrane oxygenation LIU Gui-liang, LIANG Zhen-hua, Wang Min, et al. Depariment of Pediatrics,
the People's Hospital of Guangxi Zhuang Autonomous Region, Nanning 530021, China

[ Abstract] Objective To analyze the clinical characteristics of fulminant myocarditis in children and the
therapeutic effect of extracorporeal membrane oxygenation( ECMO). Methods A retrospective analysis was conducted
on the clinical characteristics of fulminant myocarditis in 8 children treated in the People’s Hospital of Guangxi
Zhuang Autonomous Region from July 2018 to December 2020 and the therapeutic effect of ECMO. Results  Of the 8
children with fulminant myocarditis, 5 received cardiopulmonary resuscitation and 4 developed multiple organ dys-
function syndrome. The ECMO support time was 91 hours (20-190 hours), and 7 cases were successfully weaned
from ECMO, and 6 cases survived to hospital discharge. The neurological function of the surviving children was normal
and their cardiac function recovered well. Complications occurred in 3 cases. Among the children with complications,
1 case had severe neurological complications and eventually died of brain death. Conclusion Children with fulminant
myocarditis often seek medical treatment because of extracardial symptoms, and are prone to malignant arrhythmia.
ECMO is effective in treatment of fulminant myocarditis in children.
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2R &M O NLR (acute fulminant myocarditis,
AFM) J& L0 LR Fh fi ™ E Y 28 1Y, B R 2,
55 R T, AR PR A B A A O TR AR v R
OHERH, FEROMEIRIS . WA R INHZ WA T, B
SIRAE R HEE I B R, KPR R
{RAMIE T 44 ( extracorporeal membrane oxygenation,
ECMO) C#UESE 2 AFM i — B A S0 26 35
B, #32 ECMO SCHFY AFM L EE (- B 4A05 5 1A
60% ~75% *' . UCAFA, K EIF I ILE ECMO ST
HUD BTS2 (B BN TEA TR R AR TR —2k
W FRBELB- 208 ECMO AT 2018 4EFHF 41
F ECMO Hiif JLE AFM 8 1] SSCR R AF oA .
1 #ZREFZE
L1 —&BOR [l o M e e JLEE 201807 ~
2020-12 45 32 # ik -3l Bk 74 S0 JE il 407 ( venoarterial
extracorporeal membrane oxygenation, VA-ECMO) 3¢ 5
[ 8 i) AFM B LAY IR R BT R}, 4R 0% 6.5 % (2 A ~
13 %), 555 i, 2 3 4], 148 20. 5 kg(4. 6 ~58 kg) .
PASRUE AFRE <18 X K5 CLE LML IS KT i
(2018 4EJi) ) w0 LA (I RIS Wb s IEA4 /2
Joq R 2, o TR P RS A R L, B S R L Bl
PR I IR TR I SR . HERRPRIE B R
PR S O JIU Lo PN AR T £F 4385 AR E O LR
A4, ECMO 1 EALFRAER IR SR AR & SCHF
JUBHR & PR IR & I B E . (1) Lo
B <2 L/(m® « min) , 25024357 (eft ventricular
ejection fraction, LVEF) <40% ~45% ;(2) #5421k 4H
ZUIRHEE, LR > 4. 0 mmol/L, HEATPENEE ; (3) F¢
SRR LT 5 (4) IR & 0480 PR 25 WD 445 T AT A AE
1. s, B8 i 8 7% 14 25 ¥ PF 43 ( Vasoactive-inotropic
Score, VIS) =20 43, #EATHET i (5) LK
BT U A REYERE A RUERR 5 (6) LI IRIF 242
HHLO IS IR 15 min I ARELER: A EIEF.
1.2 JAJ7 )5k ECMO [Er A HR AR MR
B URHR R AR IR G RILUD) L ECMO
T AERRTE 80% YO HE AL, Bo € 2B A IRE , AR O
iR e =37 = T2 N el IR TR e T 7/ B
2 5T RBUEE , 16 1Y 4 ML EE[E B[] (activated coag-
ulation time , ACT) 4EF57E 160 ~200 s, iEALHR B I
15 i} [8] (activated partial thromboplastin time , APTT)
YERFTEIEHMH BRI 1.5 ~2. 0 £, BRUEAI IR , B9 1%
TRF5 AR H AR 6707 #5 10% . ECMO 757 )5 R AL
R A 2R SR A . UL Y I HLAR 4k O T BE
PRI G DL AE , R ML, o ECMO 7

BT R S HORZE” [10 ~ 20 ml/ (kg - min) ],
TN iy (ACAE I 2% T b R 2 DA DL . 8 )
B JLAE ECMO Fid (i 1 2 Rl 2 AL E i 124
Yy, VIS W 60 73 (15 ~215 43) o 3 5l migabe 5k ]
HUREEZGY) , A A A AR B w s PR A
Wt AITANTR YL, 200 PR s 46 24 st SR A0 ]
U2, HT Pk e ohdiBy 710 mg/ (kg - d),
H3 e TR ~2 L 6 Bl R
FPFPEREE RIS iy INFREREE B S 1 ~
2 g/kg. 5 BIEILIEAT 1Ol I35 (4 BIPRLC IS,
1R ZEFM G OB W T RE) b 1 58 41 s
ZE (L5 [HiHt (complete atrioventricular block , CAVB) |
BB 225 T RIS Co IR R o 4 1L
L8 B e 25 & AE ( multiple organ dysfunction
syndrome ,MODS) , Horp 3 5| 4T 1 M S0 IE R AX
V6 JT ( continuous renal replacement therapy, CRRT)
ECMO 35,7 #ilFT VA-ECMO, 1 AT ARG ifi 52
75 (extracorporeal cardiopulmonary resuscitation, ECPR) ,
2 FR

2.1 —RWOR I RR I S S E AT LR AT
FE 8 1) AFM F8L B Al PRI LA T AL 18 B I 8 45
OIMERA E,6 BIFEI S RGERIN IR AT =
JERANGHE o JAEFE b5 b BE T« 1 40D (white blood
cell, WBC)13.7 x10°/L(7.0 x10°/L ~24.0 x 10°/L) ,
C i3 1 ( C-reactive protein, CRP)21.5 mg/L(5.0 ~
46.0 mg/L) , f&45 2% it ( procalcitonin, PCT) 2.5 ng/ml
(0.7 ~13.0 ng/ml) , FLERIAETIE[8. 8 mmol/L(2.7 ~
20.0 mmol/L) ] - JUL45 105 77 T, v A5 9 197] 11 JUL TR
¥ %) T.J8# ( creatine kinase isoenzyme-MB, CK-MB;
Z#E 0 ~4.94 ng/ml) FEHILESHE A T (high-
sensitivity troponin T, hs-TnT; 2% {H 0 ~0. 1 ng/ml)
Y715, CK-MB 66. 5 ng/ml(5 ~208 ng/ml) , hs-TnT
1.7 ng/ml(0.2 ~ >10 ng/ml) , B BB LI 44 PR Bk
Hi{A& ( pro brain natriuretic peptide , pro-BNP; 2 % {H
0 ~300 pg/ml) ¥ 5 ETH5[ 23 652 pe/ml(3 245 ~
>35 000 pg/ml) | 7 i JLoCoFi 18] M B0 4% b 2 1
OHRAHE ALHE CAVB 4 5], b 2 f5i] CAVB 5 1%
PRI O B (S, 1 491 CAVB R N2
B, f e D NP AL T HAY 3 401 23 33l g 2 0o R
IR P TR T o MR R A5 22 2B i IR JEE RS i (91 1)
FINCE4) B AR ZE RS (B T) o O
Al A LR LVEF FEEW] ., LVEF 29% (10% ~
44% ) o FEHERS il i AR S A I 6 4] £ B
P . B 495 % ( cytomegalovirus, CMV ) 2 fi] | Z, i
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HRAEE 1 DR 3 1, GO 2 B A B4 LR, WAL
JFAA ( Mycoplasma pneumoniae , MP) 2 i, < il 4 7
F1 8] AFM B LB — My R R AR LR EhEER
Bl e PER] AR M (kg) HAEAERY  WBC(x10°/L)  CRP(mg/L)  PCT(ng/ml) pH  ZL#& (mmol/L)

1 s 10 35 D006 24.0 32 2.5 7.52 7.7
2 e 6 18 0©) 13.7 5 0.7 - -
3 L] 13 58 &0 24.0 35 0.7 7.29 11.9
4 " 11 35 0] 13.2 5 2.6 7.19 9.9
5 4 7 23 ©0) 10.0 36 1.0 7.30 3.4
6 " 6 17 SO) 16.3 5 7.5 7.43 2.7
7 | 4 14 Q0@ 7.0 46 13.0 - -
8 i 0.2 4.6 [0e) 13.8 11 3.5 6.70 20.0

Cr ALT . CK-MB hs-TnT ro-BNP s LVEF N

BEF (o) (U1 R (ng/m)  (mg/mb)  (p/mi)  EEROHRET (g UK

1 70 1071 [Eileg 208 3.0 > 35000 @6 10 B2
2 42 129 NI B/ MP 83 0.2 30297 FN 44 7
3 128 2201 fili 48 BEER H/ CMV 50 5.8 13149 06 31 2
4 55 58 i) 28 0.3 10454 ©) 28 7
5 63 29 FliREEEREE/CMV/MP 5 0.3 > 35000 ©) 26 B
6 176 331 fiti 9 5 BR TR 126 4.5 >35000 06) 30 1=
7 44 31 SR/ 2 8 0.3 3245 ® 40 7
3 62 1097 R Pk 206 >10 17006 0006 25 N

T ORI QPP IR R S QIR L MR RSO0 MAF RS * : OCAVB; QF ML B QFE+h; @B O

Cr: JLET ( creatinine ) ; ALT : 2 PN %% %4 iX ( alanine transaminase )

2.2 JBIT S ECMO SZRFIFE] 91 h(20 ~190 h)
JUBVEERE WP 5 ( pediatric intensive care unit, PICU)
FEBEISTE] O d(9 ~18 d) , 5 J7 1H , ECMO JHL AL
7 B, M BEAETE 6 B, A LM AT RE I, Hal
hREIK 2 B i, B Behst LVEF 68% (60% ~72% )
RATFEIAE 3 B, b 1 (5] 7 ) S B E R R

GEFHRAE A BOPH i R AR, KR T
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St CT it WL 2
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1 50 2 1 B2 O£ 7 BORVA 190 18 68 r3r S
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3 30 2 2 P I = & #HiVA 106 9 72 wE Ok
4 25 B 0 2 OB OB 7 % VA 80 9 69 s k&
5215 & 2 B2 K f 75 % VA 112 9 60 7iE &
6 200 £ 2 P i e B HIVA 94 10 69 i 7
7 15 2 0 z D 4 7 HIVA 88 14 - w1 @6
8§ 110 B 1 B OB R & % ECPR 20 9 - s O

E: " OARMB I QA S A SRR MR TR @A H 1L ;s @I s @It VIS MG YITIr = Z M+ ZEB T I + 10 x k)

A& +100 x P EJRER +100 x = HE_EJRER +10 000 x Ffh 5 R

oo JUE 58 30 1] 2 By e G 325 0T
ZeyK, s A, A BN LS

ARSI 55 mm x
44 mm x 42 mm, WP A

PN # , KM o i ek )
T

K1 %6 ECMO Tt K2 #7HHE4Sh

N iy 3K A CT By L

3 itig

3.1 AFM 2 JLE.C MG R RGP, Ik R R
HRZ RS, ZLLOANRI R 32, i R, o I 1t
T RN 9. 8% ~75.0% . HULE LLDAME
RIRIZ 55 1R8I SR 5 T 42,
WZWri R X, AT 8 Bl L AUE 1 HR %
JLEEA S0 f o P 45 00 I 4 IR, TR AR B DALO A
R . (HARIERIE,6 i) AFM LR WA 4
RGN, ALHE RN AT = KOS 4R |, 5 S Kk
A RA K PR B2 B T R F 0O A il
YURREE LI X 0T BB 1), S B 58 38 0 L I Lo
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3.2 O KA LI BRI F o [HAF R
JUR A P IR FE i 2 v B TR, L SR 2 30K 4 19
DIRA YL 3, 75 10 B 12 L J5 4k K 4 B JRe g ]
fEo (HMFERAE 3 B LR FR Il R BR R . BE
TNy il 4 5 3R P S v 5 AR PR L Py B
P S a0 28T 2 1R B ™ T 1R R M e B T R e
G IFOINREA AT, H R e B kO L A . {H
AR, Bt R B IR A A] BLAAR 0O LA fL, I8
AR ML S0 WLAR M U8 T AR X —
S5 MEAE R KBk O L AR BAE
WAEAZE AFM PR O HLR A FIZ BB X
SEEE R Tl R BEBR RO ) B AR AL AR
YRR SR EE X BT 2RI AN 2. (HA
WFFEARAT O I BETE KL, TG I S R I A 5 AFM
FOREZ KR o O NG RO IR S WY 4
PR, (B8 FARA MR A, 76 2 I R XU &, H
BHE SR XTI HE SRR PR o 0 PSS
x5 1 PR D 2 A i — B vE A 22, B AN T
AFM Jo 5 AT G R St 2 R A . A WF AR A
SRR A A 45 T B B0 B NP 25 0IR 9T, R
REFEAR T BB 5., S0\ hy I 32 F PRI Ao D2 A DU
Z /DN Ak R I A R B RORIR T AR S R
3.3 A GRS 12 489 5] )L Z.C LA .0
HLE, BB 13. 0% KA FE W OHRE 5 E KRR
TXF ECMO [F5 R, FET R g F T+, 8 5Tk
LD HR I HAB O WL L . CAVB 78 AFM
VR UL, T CAVB A KA R K s PO ah
Ao, B R S PR B R 2 K B
MR8 26 AW 7 BB LB BT B O3
F A4 BIABE L H A7 AE CAVB, FHorfr 2 f5i] CAVB
7E ECMO 37 353t A8 A 87 0% T &k O J0F 4524, +
WG Bk 1 (1] 8) CAVB 27 T 4h (Wi,
5 LU T % 2 ECPR (AR C e T, 2
NG REEN, 24 AFM BB DRI, O EAL T
B2 W 55 R A, BV 3005 mT e B R I SR
WASRERRIE KR, N S BT ECMO L FFai & ECMO
BEET b F IR 58 FPRAS o ARBFSE 8 BB LS f7 16 ™
HABWA YIRS, b 5 BIfEA2 0 R, B
VA-ECMO ¥ HHB 43 1 i M A B 51, i R T
PN 1 AR I (SN ST ER | SR =9 = T
DT RE ™ A2, v Re S A S HE s i,
FIPRIRTCTE AL, 51 A0 R I T = Yk,

T S U LR A 1 P [l SR 10 JILE I, AN A
FHOMRERRE ™ o B, 220w H
ARWFFEH EE ] 6, 72 ECMO 1] [1] H B I 5] D 45
HLARLO R 8K A2 0K, E B O JC I AT
TE 2203 NS B IR 2 = 5 R, 2T 1)
WO EA% FE, I 7% 18 2 2 e s o U A 48 28 8 70
Fe BRI T S5 PO, BT I 4%k 40%
FHPREFAITI, 20 FENB =R B E B Z
THRHOBOE 1 FIRDRSR . BT A A7 8L Be it
INREIMK L R AF o 1 ] 8 LAE RS A 7.0 I MRI S
PR OIET Gl OULEE O HL BRI FLO IR T
AR AFM BFUS o O MRS RE S PEAL
DRSS LTI RE, 18 RE S O LK i 78 1L IR 3R
FILF A0 25 2o s Bl A8 o JH e JILK P 0t
AN AER 584k (late gadalinum enhancement, LGE ) i
ARREAE KL AFM 1.0 LR 22 FE BE , ZEPEALG AFM 1Y
g T S —E R o (0 AFM 2 A
R O I MIRT A4S A JRURS: 55 fmn , A 709K 52301 K B 5
AR AT

3.4 A5 ECMO SHLR ) 7 4], e A7 6 i,
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T ) % A AR R B0 T A R, PR DO TR AR
o S LA SR 0t fke 4 1% B[] A, ¢ & Sl MODS
RER B, 5 S E L TR A K, FIEBIR
X R I R A ) s Uk, 7 ECMO 1 AL AT R
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fif I ( antithrombin [, AT ) =70% i} 4 68 7853 &
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AR, L AT MUK 5 AR T IR bR, o & 9
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e BJL, R R EHLEL ECMO Bl T4 AR S
VIR AP mS . 2B & R G2 ECMO 3¢
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