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ABSTRACT: Sepsis is a seriously critical ill and threat to the lives of children caused by infection, the clinical treatment is difficult.

In recent years, the clinical monitoring and diagnosis and treatment strategies are under in-depth discussions. This paper mainly review

the the diagnosis and treatment of myocardial injury in children through hemodynamic monitoring with ECG, cardiac biomarkers to

monitor the combination treatment strategy of bundling and combining individual perspectives of pus thyrotoxicosis.

Key words: Sepsis; Myocardial injury; Diagnosis and treatment; Children

Chinese Library Classification(CLC): R631.2; R541
Article ID: 1673-6273(2017)14-2789-04

YN

]

il

N UMFRAE R/ N LEAR h— R fE T ER SR, il i 2 BT
TR ARG [, JLAEAE A fie it Fe iUt , ™ Ei v 2
FERIINERRIIREZ A, O RS DI AAE
FEAES O LA B B OO ME R B 28, 5 0O R A5 1
BrAR Ol o eREAE ST LA T 2 i LAY 52 53 , J2 PR ColEAS
PUUERGEP IR O 128 " 088 E ", i o DhieRE S 25
RS DIREASAC T PSR, P BRI . Lo L — B2 43
FEHE, oxii AR S DR T O WU 0 e A o0 i
it 2 ZEHHEEAR, JIRIFERLZHE NRERRLE1E
(MODS). [Ht, B A7 R By i I EEAE o L 3 2/ L2
EVGY T A B AR Oy

1 /LR E U LA BY I DR 5 55 32 i

FRC PR e REAE £ L R B JULEB 3 bl PR _EAEAE A 5 i
HAE , AT 3 BRI B T 5 O i S AR W)~ B i
i Dl R A DB RO 2525 12

*EEIUH - ER A RB R EAER RIS T H (81300077)

Document code: A

1.1 MifEshH= i

I 3575 297 27 2 6 R M D 6 AR i 28 >R LR 1 4 1) L
B EA A AR QR M DIH ARY ARG 3 2
PO HESI BRI E it 0 k5T 58 (Swan-Ganz) PP AL IE 171 £if |
MFLFRACT- IS PR RGETIE . SR I oo # kT
(CVPYFF WETHEA ; ST ARAHT A9 I RIS B AR 24 Bioz Tl
ML B F7 27 W Flotrac/Vigileo 381 IfiL i 35 7127 ScvO, Wil |
rhU L IR I AU AN R Sk 5 2H AR A M T AR 1t
Tl 2 ESLOHE L 2 M (PICCO) | TC R i S A O i &=
WL (USCOM) . Jay FBZH £ I IR A P A A A M B 4T Atk
AIBTBEARGER 5y A, S 1) 1 A5 B R (Velocity Vector Imag-
ing, W), EEHHAEENIE (quantitative tissue velocity imag-
ing, QTVI) i A K jij 7% 24 J {4 (strain rate imaging, SRI) S A =
Y 75 0 3l 18I (RT-3DE)SEHr R LE PPN L 28 6T 5K D RE D 1T
WAL BBB A B T PICCO #2211 PRI 3 51 7 1
I K7 Swan-Ganz USRI R LG 30 7 W 45 B 314
BVEA PG MR B 120 " bt ", X R O L 3 A8
JLR DI REFEAT Bl AR P U 2l Pl Wil o, 238 3k > FH 1) 0

VEB A ARG, B A L AEBE BRI, RS 7 ) LR AE K URE G LA 0PI, Hii% - 15311448181, E-mail: Shi5791@fmmu.edu.cn
o SRR R, TARBRIN, 202 , {2 S, P07 1] - A LBHBEAEAE B 07 , E-mail: zhifengze@sohu.com

(ks A 199:2016-06-01 4257 F 1]:2016-06-22)



- 2790 -

DREYES#HE wwwshengwuyixue.com Progressin Modern Biomedicine Vol17 NO.14 MAY.2017

A i H S O3l KL BAT TR | R TR R 55 BEAT L 9%
FHARBRE , BE S2 IS o 1M O D REAE 3 A4 S, R AR R Y
DB o BT RTEAE O U005 8 LU Bl 7 27 e PR M AR 12
LEEZE e el IR e ke 3 LI SR AN l1p = N s el N e A 2
IEA BI05PE SE RV R —E BYRERE , O W A S AT A
B ML F7 AR AR S AR, 7R I PR _E BT LN A A0 Dk
o ToBI LR B 7270 TR T K L S0 A0 32 s g ) 5
FEAEARERF BIAR G A PR B, TR B L 2 2l 2 (0 e & B
BB M BN F7 2 W AR 2 T 7
1.2 (DEERSEEHHARBRDT)EN

SCHIR B 0o i 0 e B A L S st o P JUL AR A5 HAT
R 2 L (R N Py Y Iy K R g e T N U R
i HAL A TER , 2% T, TR S PRS5 W, RE K 1 g0 )
AT AR i SO, s AR A DB o (E/N Lot v PR
PR EAEESRZ R, B AE BB SR E 2, Y kapiE UL
LR W BE SR D WU 2 . ANRBIE I 4550
JULTEE 7245 U MIE AR AR AR e 0, DO AT — 25 JA W o LA 3 4 7 B
PRI

2 2 SRR (DT AR A U & Ji B — I 70 3
PUHTHOR O, S KA R T R B A O Lo Bk JE 254
B, U0 ARG 9 L 04 (AT () T S I e (LU o (A) K
FEHOAR AT, 1N A RPN 2 2 B sk S RE S A3t 18 T-Be . DTI
REMS K B R/ O 2 BB IR, o JUU I 2 2SR B 2
13 e J S I o LM A 0 03 8 I 5 s P B2 i AE, 76
S ANF YT Bl AR A E il i (R A, A S OJC AR
E A W) E B/A<1 S 280 SR (A48 <, 70 5 BE(R A B2 39 1
DTT JR 75 3k 2.0 U A3 B BRARFAE , 7E1207 B IZ 1Y IG
PRI (B
L3 D AR AR IR BT

FREAE B LIRS AN [ S AN ) o UL b 25 0 , it
R BE AL R A AR, AR I PR W W E SIS LA bR
YRS WO OlE R R0 TR, RERT I s R0 D e R
Tk, 0 e B SR O U A A B I R (B F T, 558
RGN L 3E I AT A P g o WA 3 s 5 A LB A 300
EW AL F (Mb) 5.0 IE R B RR 45 5 25 F (hFABP) ; /UL
D3 PEAR G - LR G - ) Tl (CK-MB) 5. UL H H
(CTn); Y5 FE ML T B BRG] - FEES R 5U(PCT) S B Al
IR IR (BNP) B AERIE H AR 54 s MicroRNAs 518 124 Rk iR
H BI(HMGBI). Il RIS W E A DA T LB A 8 2 A
SN LRI - [7] T8 (CK-MB) LD ALILES 8 11(CTn) 5
B RUBAIRIK(BNP), A= Ay e REAE £ L C LB 4 8 HLAS: 2 23T
Z—, HAfsiE T CK-MB il . WF7Eubse gty 929 ~
96% , AL 7 B 4 4645, Kristein %A% CTnT Al CTnl
JEMEREAE PR O 70 0 3 I REAS 42 B AR~ h i, 2012 4F Kehl $2
HUKE CT AR 2O L A B pR D195 Melean RIS B0 BT
FEAL R W™ T R AE AR AR PR v S 5d i BNP I S AG
RESEE S AR O UIRES I BNP JK-F-0] )2 L % g
AR . T, BNP 5 25508 A A 2 S O £ LA Al
HE UG 09— D EACARPR . WEGAPEIR SN RE R AR A T
SFIRA AR, ARSI A WU A AR ie o T e Y

IKPAT PR (B0 ) — 238, RIMREAE 8L Iy A feps
ICYIT R R M TEAE R I I AR O LA SO D fiE
sk it 5L ] REATAE IS AN R
1.4 BRERERILOALRG HIZ T

NATxFC A B2 Wi B R BEAT T 2R R, (H 2 1
I AL A1 1 R S I A 4 LA 1332 Wb o , R i I ) L2
LI, BB — Y] G B BIAR I T XU REAE T
KR IR E FAE LR BLO U GRS 2 A T 2 L
I R A = B , B 20 1) B A DG JUE A 2 s AR M0
FEbR , BT 45 GO LA DB Ol RS x A | i sl
PO YT RE N N A B A T B AT ZR S I . 5 A
JUUE 00 B KA TR /I LR REAE P B 4 O LA 35 e 35 R
LI 5 E D WA D REAR T O S R
XTI RO 22 AR (ELR S] / Wi AR AR T
Wit | [ ES 24 8096 A7 1 JE LRI R O HEREBEAIR, O ISR EL O
i 1 B O S O HE LR O D RS R 70 3 O I AR A
S BOIREAR 1 58% MFH RN CHER | mif A R )
T IR KPR 553 PR P S v =B A LA 78 2 P I S 4
JFREERS A i 7 55 5 22% ) 8 R B RO HERE AR L A7 BEL
DL 1Rk A R R TR A = A RS QR £ 3 IR QRIS =4
ABP CVP SF[E(K . RS Ik 34 O MR A PICCO 451
TSN 1A AR R EOR 22 R B R O A (CO B
SVO, / SCVO)iifi /Lo JE FE &L T O JIE NS48 DI RE T B3 A il
TEAEPRIC Y T 45 o IS A W2 W IR ARAS 2 i AR A
RRAE, TEAE SRR I REAE S LT REAFTE O U5 . (Hi2 /L
JHRBEAE o WLAB A L A PP T B R BE I, R 5 25555 T IMLIAE
B2 A ISR A B

2 /NJURR S O LSS BY 16 97 SR B

HTEE XS/ LBREEAE L R 7 59367 B Z Il (99 B
FofiE sk = X LB U O™ AR AR AR R . TR
I I T HMEARE /N LA R SO0 B BREEAE I & AE V6T 46
WA ST, RS EARAGRTT SRR ST PRI SRR
2.1 SRWIETTHEE

BEARAIRTT AR IRARUE B 27 5 K 2012 JiLFE ™ H ke
SiE -5 MeEE MR TG Y PR R 1Y, PRAS A BT LA SR
Dl A — 2 B S YR SR T O AN I — i 1R
o MEREAE UL ORI SE HALIRY T AT 73 N84 6 h B4R
AT AR 24 h B BEERALIRYT . 6 h ERERLify T2
TRTERES B2 M REAE 5 52 R AR IF7E 6 h N S8 U IR 7§
itie FEEAUETURGNZEAIRIT , b 4 TS5 A i 1k
254 PUR 25 R (AR A R T B B ) 55 24
h A A AR P IRAR IS IR ERAE 5 , S RIJT AR IFAE 24 h N5E
SRR ARG, BRoR DU S R R R T AN AR/ R i
Wl K2 SR L Pl ol A ETE A 1 C LR
A A FT, A /N LMEREAE S T L5 13 St A S
IRI7, BROUEGE A IR A8 E THRE SR 4AE HAR R 7Lk,
MR ML) 3 27 ) S DA Al S T, Rt (L2
RO (AR 2 D / Z 00 T, K FIRE /



IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll7 NO.14 MAY.2017

- 2791 -

P LR ER) (AR R DA A 590 (R T 4) B S 5 44
(UnZevt e B)SF i — P eag D E D RER Y,
2.2 MEALETTHETE

ARYEA TR 8L ] — B ILAS[R] Y] AN [ i3t 3 g 25 4
SRR A2 5 2 A I A AR IR Y 775 58, e R o LR
PiILRY TR , AR HRAEAR . FRTIR RIS T SR AT -
221 EMNMAEMEFEGWEIREA  FOIRERIE IR
P LY T Bl RN 5 S 25 W, B 22 L
T B EIRER ORIPAREES . 20T Mo — MR EEE B-
P HRBESZ A ST, HAT S Co LS s g O g
FUEAT 5 S Ay R K Jo] LI A B9 P 2 P A 2 ey A e A I
I (SVR) BB G ME AR v (82 1 2 T 25, 0 L A e i
(UL, 5 HA A A 2R SO, 2 O T iS5 20
A BT, B2 L T 1 55 25 WV EIRERIE S I S
ERREEAI T R CO ML ESE BL(CDBY 2 Ze259) , i 75 W]
ST AEPENU R BIRY T . KAk ik, n]
I8 273 h A LHR R N AR — R 259 (R AT A il )
FHZe,
222 WITERZME B ZAMMHAA IO S )
RERRLATFAGY T HEE D SR T Y SR AT T 28 RO L. 7T
Jh A 3- 2 -3- WL G A M 1R, A SR BT
AL GE N B R SR DI RE K b NO AW i skt B T2
PRS2 . A TT IR, mT I/ L REAE A0 Y
T LGN S, 38T ) S A 28 (A T A, ST oA
AP CIARBRAR AR A S BN, BTS2 5 P47 ) 52 feo
205K ST o ASRAEMETEAE K A Y L/ TSR TR 7 AT 26
2 PTHALTT AT BT R R L, BiiG
e RERE LA A5 LA 5 i AR

B ST HRBEH FIE NG O i F 22 ), X EEAE
I 3t BARAP A T AL B 32 A B AT 2 A5 4
PO TG I J AR 8 1 B i O LR 0 2R A 33
B 5 IRRBFFEUESEC MRt B A2 PARBEA A 25 1% 4K
TEPUAMRLHOT L T HERErE B A2 ABH A 7 LTI /K
223 MENNHSRAMBATAMER TR, PR
AN R e B AE O UL 03 ) 2 AR R P DG BRI i
EFHPTRACRIE B G A A B A A, B BRI 2 B
Wi e AP S, R R A8 LA A 1) S A B RCAR 2 i i8
BRI DALV o PR L% 259 1284 2R JedT
SEACERHCAT) LR A5 )12 st AE A 3R E il I
W H BB B AT B H IR A Q10 A% . X2 [
it i LG o S AR E , /0o LR 5 S T, s LN
REAYAE I, mT D ket B A5 O O A A 5 TR A B )
240 P T Y S A O LR B O R, LHILA i
o EPRAPTATE A AR T H A RAR I, ARSI
A8 SR 7K R 11 SZ RS SR (ARBs)E AR 1] 45 7030 7 Ji DL vb 38
PR R BB o PR 0 L BCL-XL f9 238 , AT skl Co AL
AR AT, I S T AR AR AR IR e £ 2 A AR A e R
AR A AR AT 7 P P D O L B A A1 o LR
BT teoh, bFGF A ELAT 1 A0 1 38 5k U LA T ke
Iy R 32 5 LA AR R

224 HARAMBONA Ll fb T RN LA 2 0E
o D RE SRR 75 T A BN AT o SRZARSFEPIRTTEHE & m b
TR AT A 08/ TNF-o IL-6 2548 i TR, Dol
U E AR R IR R R E TS o JBYS SRR E R LR MR
I7/NUMEERE T &2 0O U O RICR BB, (B IR PRAE 1
FIRT, LA A% A 5~ kKBONF-KB){E f6 0 H A9 S50 77 12 AR A
K- TE R B SR LR O IR R R — FioTie A . ey AR
KT 1(IGF-1) 7t PI3 K/ARt™ AR AR /N Lk RE
L LA PRAP 57 ORI R P2
2 b pnid A8/ LRBERE O LB i oSt — & L5 129R
B, B 2 BREEAE O U0 7™ H AR B2 AL R R A DGR T
FRE W AR 6 (AR By TN LM REAE Lo WU 2 A= L
A AR A RBIR A, B 7 A7 AR MR sl 2 0
FL T R B A 2 b IR R 285 A i R 0 5 12 TR B AR L B
R G AACAREE G R TR IE 2 BEE XTIRREAE ) LCy
IS5 A i R AL AR F TR 220 DA PR A — L8538 (91296 T B e PR
B, SRR RS SR SR TR R 22—
% % 3T #f(References)
[1] 3KF 4. REFMWAR L RS 3 BWRREF SRR EFAET] P
ANUEHRE 52,2012, 19(5): 452-455
Zhang Yu-cai. Septic shock and hemodynamic monitoring capacity,

cardiac function assessment [J].

Medicine, 2012, 19(5): 452-455

Chinese Pediatric Emergency

[2] Fairchild KD. Predictive monitoring for early detection of sepsis in
neonatal ICU patients[J]. Curr Opin Pediatr, 2013, 25(2): 172-179

[3] Agarwal S, Akbas N, Soundar EP, et al. Validation of the procalcitonin
(PCT) assay: Experience in a pediatric hospital [J]. Clin Biochem,
2015, 48(13-14): 886-890

[4] #EA. RA LA A FHENESERELDEFH LA HE
& %2, 2014, 25(18): 2737-2739
Tan Yi-dong. Noninvasive hemodynamic monitoring in the diagnosis
and treatment of critically ill patients [J]. Hainan Medicine, 2014, 25
(18):2737-2739

[5] Horster S, Stemmler HJ, Sparrer J, et al. Mechanical ventilation with
positive end-expiratory pressure in critically ill patients: comparison
of CW-Doppler ultrasound cardiac output monitoring (USCOM) and
thermodilution(PiCCO)[J]. Acta Cardiol, 2012, (2): 177-185

[6] Jamalidoust M, Geramizadeh B, Pouladfar G, et al. Epstein-Barr virus
DNAemia in Iranian liver transplant recipients and assessment of its
variation in posttransplant lymphproliferative disorder patients by
quantitative polymerase chain reaction assay[J]. Exp Clin Transplant,
2015, 13 S1:306-311

(7] 3p 24, 205, 3 F R AR &4 S 3 A TRRAKL TS 09
Hea[J]. P E 25, 2014, (3): 296-298
Guo Yu-hong, Wang Shuo, Liu Qing-quan. Dynamic changes of
cardiac function in patients with sepsis and its impact on prognosis[J].
World of medicine, 2014, (3): 296-298

(8] JR73 3. MUK A s U A 49 16 R4 75 247 (1] P E E 2538 .
2013, 11(2): 163-164
Kuang Qiao-Fen. Myocardial injury in children with sepsis clinical
analysis[J]. China Pharmaceutical Guide, 2013, 11(2): 163-164

[9] Beigel R, Cercek B, Luo H, et al. Noninvasive evaluation of right



- 2792 .

DREYES#HE wwwshengwuyixue.com Progressin Modern Biomedicine Vol17 NO.14 MAY.2017

atrial pressure[J]. J Am Soc Echocardiogr, 2013, 26(9): 1033-1042
[10] Arbo JE, Maslove DM, Beraud AS. Bedside assessment of right atrial
pressure in critically ill septic patients using tissue Doppler
ultrasonography[J]. J Crit Care, 2013, 28(6): 1112.e1-5
(11] ’ B -F. bR 46 AR L A4 40 He e 3 AT HOR K L3
FaFA]. F B ANILERE 5, 2012, 19(3): 224-227
Lu Guo-ping. Pulse wave contour continuous thermodilution cardiac
output value analysis techniques to guide rescue shock [J]. Chinese
Pediatric Emergency Medicine, 2012, 19(3): 224-227
Krare. JEs R EE B LSRG T H5E (1 ABRESS
W&k, 2014, 11(1): 110-112

—
—
N

—

Zhang Yang-yang. Non-cardiac children with severe early diagnosis
of myocardial injury [J]. Laboratory Medicine and Clinical, 2014, 11
(1): 110-112

FRtk, 7 3%, B—A&. BNP fu cTnl fe B A2 5 DL 12 53 694
W7 & SL[J]. B E 2557, 2014, (4): 726-727+729

Guo Jian, Tang Jin, Xia Yi-chun. BNP and c¢Tnl in the diagnosis of

(13

[t}

myocardial dysfunction in sepsis [J]. China Medical Tribune, 2014,
(4): 726-727+729

[14] Kehl DW, Igbal N, Fard A, et al. Biomarkers in acute myocardial
injury[J]. Transl Res, 2012, 159(4): 252-264

[15] McLean AS, Huang SJ, Hyams S, et al. Prognostic values of B-type
natriuretic peptide in severe sepsis and septic shock [J]. Crit Care
Med, 2007, 35(4): 1019-1026

[16] = #. WRFmSIBG5 iz hF [J]. EFHsmiE, 2012,22
(1):1-3
Yan Jing. Septic myocardial injury and hemodynamic [J]. New
Medicine, 2012, 22(1): 1-3

[17] Perman SM, Goyal M, Neumar RW, et al. Clinical applications of
targeted temperature management[J]. Chest, 2014, 145(2): 386-393

[18] Raj S, Killinger JS, Gonzalez JA, et al. Myocardial dysfunction in
pediatric septic shock[J]. J Pediatr, 2014, 164(1): 72-77

[19] Jozwiak M, Persichini R, Monnet X, et al. Management of
myocardialdysfunction in severe sepsis [J]. Semin Respir Crit Care
Med, 2011, 32(2): 206-214

[20] Sarnaik SM, Saladino RA, Manole M, et al. Diastolic hypotension is
an unrecognized risk factor for B-agonist-associated myocardial
injury in children with asthma[J]. Pediatr Crit Care Med, 2013, 14(6):
€273-279

[21] Huh JW, Choi HS, Lim CM, et al. Low-dose hydrocortisone
treatment for patients with septic shock: a pilot study comparing
3days with 7days[J]. Respirology, 2011, 16(7): 1088-1095

[22] Huang Y, Lu SF, Hu CJ, et al. Electro-acupuncture at Neiguan

pretreatment alters genome-wide gene expressions and protects rat

myocardium against ischemia-reperfusion [J]. Molecules, 2014, 19
(10): 16158-16178

[23] Zhang T, Yan T, Du J. Apigenin attenuates heart injury in
lipopolysaccharide-induced endotoxemic model By suppressing
sphingosine kinase 1/sphingosine 1-phosphate signaling pathway [J].
Chem Biol Interact, 2015, 233: 46-55

[24] & #, KEAD, RLW. RFIRA B AR LA H xR A2 K AT
SILARAE 49 ra )], F B AR E S, 2014, 34(2): 127-131
Bai Jing, Zhang Jun-wei, Zhang Wen-li. Effect of early myocardial
injury induced by different types of B-blockers [J]. Chinese Critical
Care Medicine, 2014, 34(2): 127-131

[25] Mebazaa A, Parissis J, Porcher R, et al. Short-term survival by
treatment among patients hospitalized with acute heart failure: the
global ALARM-HF registry using propensity scoring methods [J].
Intensive Care Med, 2011, 37(2): 290-301

[26] A E. B SR A s H R P@ERA D] FIESHR,

2014, 12(35): 33-34

Su Yong-jun. The role of B-blockers in heart failure [J]. Foreign

Medical Research, 2014, 12 (35): 33-34

SR L. MR AR S LB AU B R BE T it  [J]. o 4 2t

2%, 2015, 24(3): 339-341

Zhang Xiao-fan. Study and treatment of septic myocardial injury

[J]. Journal of Emergency Medicine, 2015, 24 (3):

O
S

[27 E %

—

[¢

mechanisms
339-341

[28] thak, KA, LT, & S 4e T B4 KRG /7 3= & IR O L
h e al)]. & B P B E A S E, 2012, 19(3): 159-161
Xu Jie, Song Ming-hua, Ma Ming-yuan. Ulinastatin rhubarb impact
on the treatment of severe sepsis myocardial injury [J]. Chinese and
Western Medicine, 2012, 19(3): 159-161

[29] ALKk EAEEEILaG IR ] FREDEFLE, 2011,
20(7): 683-686
Zhu Yi-min. Attention to children with severe myocardial injury[J].
Journal of Emergency Medicine, 2011, 20(7): 683-686

[30] Meng C, Liu C, Liu Y, et al. Oxysophoridine attenuates the injury
caused by acute myocardial infarction in rats through anti-oxidative,
anti-inflammatory and anti-apoptotic pathways [J]. Mol Med Rep,
2015, 11(1): 527-532

[31] Liu H, Guo X, Chu Y, et al. Heart protective effects and mechanism
of quercetin preconditioning on anti-myocardial ischemia reperfusion
(IR) injuries in rats[J]. Gene, 2014, 545(1): 149-155

[32] Miltonprabu S, Thangapandiyan S. Epigallocatechin gallate
potentially attenuates Fluoride induced oxidative stress mediated
cardiotoxicity and dyslipidemia in rats [J]. J Trace Elem Med Biol,
2015, 29: 321-335



