haEE

\\\>

BE2f2eak 2018 4F 9 A5E 27 %5 9 ¥ Chin J Emerg Med, September 2018, Vol.27,No.9

ARG NI 85 X0 A i B 1 212 S TR
A UM Meta 54T

28 BHF WNF X#E O EE FEAE IR HE 28w Fe4E

[#HE) BY EMEIMNEM%E S (extracorporeal membrane oxygenation, ECMO ) X fifizf 5
EMLALHERERFIRTHEREM. FiE AR SEE E B E I Pubmed., fir 22 P52
3CH# Embase S55HE FE T E 2017 4F 8 A RIAT & FRAIA & ECMO JRIT AR R & T 202 fa FE /&
SO SO RAFSE, X ARAT A SCIRIEA T/ 4% 19 Tt B AT L PPAN, $2I ECMO JRY7 4 &ML
GURITHBENFAE S, 3 DN 6 N H K 1 AEAAER, SO ICU L BAERER ] 55 . >R JH RevMan 5.0
AR T Meta 2087, 8RS0 11 530k, 63 043 il . H ECMO iRY74 616 #l,
XTHRZH 2 427 . SLESE RN, HEGMRTT AHL, ECMO W AT s AR It 5 & 1k 212
6 T FR I BE N AT R [52.1% (321/616 ) vs. 32.1% (780/2 427 ) , OR=2.02, 95%CI: 1.11~3.67,
P=0.02] KT 90 d Hy A=A [42.1% (61/145) vs. 17.1% (38/222) , OR=3.98, 95%CI: 2.30~6.89,
P<0.01] ; ZE SRR a] [ A%k 2: (MD) =-5.35, 95%CI:-8.10~-2.60, P<0.01] &fF ICU i
/] [MD=-8.99, 95%CI:-8.20~-1.80, P<0.01], #&i& ECMO i F n] odr 3t A il 3 e & 7 212 G e
BEMEN KBS . (Bl TR R, IRARER IR, FEHFITEL . REA
T S Y B ALY BRI PRI 6 57

[ kR ] BIMNERES 5 P DIFEE ; OERHE 5 2USFEHIE ; Meta 47

Effect of extracorporeal membrane oxygenation on critical patients with non-pulmonary primary
disease in the emergency department: a meta-analysis Lan Chao, Lyu Qing, Liu Qi, Pei Hui, Meng
Xing, Luo Zhiyi, Wang Chao, Ye Huaqing, Shan Mengtian, Xu Nengyuan

Emergency Intensive Care Unit, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000,
China

Corresponding author: Lan Chao, Email: lanchao29@]163.com

[ Abstract ] Objective To investigate the effect of extracorporeal membrane oxygenation (ECMO)
on critical patients with non-pulmonary primary disease in the emergency department. Methods The
literature of English and Chinese clinical studies on the ECMO treating critical patients with non-
pulmonary primary disease published before August 2017 were electronically searched on PubMed,
Embase and other databases. The obtained articles were selected, their qualities were strictly evaluated,
and the in-hospital survival rate, 3-month, 6-month and 1-year survival rate, as well as the average
intensive care unit (ICU) and length of hospital stay were extracted. This meta-analysis were performed
using RevMan software (Version 5.0, Cochrane collaboration). Results A total of 11 articles (n=3 043)
were enrolled including 616 cases of ECMO treatment group and 2 427 cases of control group. Fitting
results showed that compared with the traditional treatment, application of ECMO can improve the in-
hospital survival rate[52.1%(321/616) vs. 32.1% (780/2 427); OR=2.02; 95%CI:1.11-3.67, P=0.02] and the
survival rate more than 90 days[42.1% (61/145) vs. 17.1% (38/222); OR=3.98; 95%CI:2.30-6.89, P<0.01];
and prolong the average length of hospital stay (MD=-5.35, 95%CI:-8.10--2.60, P<0.01) and ICU time
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(MD=-8.99, 95%CI:-8.20--1.80, P<0.01). Conclusions Meta-analysis of existing studies showed that

application of ECMO can improve the short-term and long-term prognosis of critical patients with non-

pulmonary primary disease. However, due to the small number of studies and the large heterogeneity of the

study population, it is necessary to carry out more, large samples and high quality randomized controlled

clinical trials.

[ Key words ] Extracorporeal membrane oxygenation; Poisoning; Cardiac arrest; Arrhythmia;

Emergency critical disease; Meta analysis
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Fig 1 Flow chart of the selection process for identifying eligible studies
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Fig2 Forest plot showing the odds ratio estimating the hospitalized survival
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Fig 3 Forest plot showing the odds ratio estimating the survival rate of more than 90 days
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Fig 4 Forest plot showing the fixed-effects model estimating the average length of hospital stay
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Fig5 Forest plot showing the randomized-effects model estimating the average ICU time
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Fig 6 Funnel plot evaluating publication bias of the effect of ECMO
application on the prognosis of patients with non-pulmonary
primary disease in the emergency department

3 it

AR S 5 BRAT A I PR AF 52 18 Meta 434 S
SALGVRYF AR, BECMO A L B 58 5 g R it & 5
KRS ETERE R BN R & 3 A H UL LA
fEd, HAWBRAMEE, A ECMO Rt l 8
BE A ICU R BE P35 K4k, 8% F ECMO
IR AT AT R L SRR, Z5A % IR
L2 IR 2R, ATRESE A R TR E B .

ECMO I H 5P ALA EE, 1833 ECMO A f&
e, AT LAV AR ST, e Ak R,
RE, PRSI EINFRIER . 7RG

TGS R GE Ly I, AR IR 4R AR R A3 B8 R B
RIS 25 FH S RO URE S i, 4
B, O DIRERNAT D RERPR R s 5 Sst ) 1,
SMEEE PR CEAI . MR ORI R
LS EIE RO EE , ERGIRTRIM
Je, ORI (1) 2% 58N ECMO a8, N4 &
R, I GBI AEUNURE , T Z S DI REAS 411
KA, BRI AR E A A s, AT
O A 78 U7, IS b AT AR 202 G ERE R
LA,

B AT A I T I 20 5 08 19 202 G FRE R
HIIRYT, B2 KB RCT A58 K UESE ECMO
BT R, HA& ML IR e B 2 R T
ECMO, ECMO % Z i - rh 4 B 5593 5 i 4L 5 |
REC i3 ) PRI I 25 A4, I HL7E 2003 4F:
JE ML %8 K2 2009 4FE HINT Y /80 55 Kk 2 & 115
TP AR, ARG RBESLXT R %
B ECMO A~ REHY fin =1 B 2ubE R 538 25 A A A A
AR SR AE K ECMO 760 i 52 95 o B 69 1
IRIFFE 2 2, HBORER 2 A5 ECMO
REE O Jili 52 9 FB 3 1 Bt A A7 006 38 il < 7
Je M. ECMO 7 Ml i & M B i 202 G ERE
NN TR SRR B, fEhEE. MGEIE . A
TR A, B 2B A EIE ™, kR
# ECMO £ 22 fE FIE P IR IT AR . AR SO R
A G RBFST 2858 Meta 4307, AT SEREAR:, 2
mgaEE, DS R AT . FWAAR, D
R R TAE

A YK Meta 43 81 & BL, ECMO ) A T 3 fiti 56
R 22 fE T AE B E TR BE A TE R T2
52.1%, HA 5T N A ECMO JR 97 19 5 1
SAPS 1l } SOFA ¥4 i = FHZ AL SR TT M iR
& 2 A7 ECMO 67 19 B — R DL



+ 1024 -

>

hiERd

S

PE2A2RA5 2018 4F 9 A% 27 %55 9 M Chin J Emerg Med, September 2018, Vol.27,No.9

%, JRTEEE, FTLAA Meta 23041715 ECMO v
RE G EAtR I &k 202 5 FOE FR 3 B IAF T R 1Y
gh, R R R R, BEA —E
SEMAE. BN 1155 SCk B RN 2 FF 5 4
PLE, ATTACK R o i SOk . A SR TG -
RPISEARXTFR, KRR Nit—5 T s
WFFE RS B R, AR R . R E I T
Fli S I . ARG X I R R A i) 5 A ) O 1 2 8 kA T
WAHT CBARARSIN ), (HARRE K INAER B0
SRR SRR R . X eI RS ECMO 111
BEHL. ECMO $ A N () I AR 5 . e PRI 55 9
g ™ AR B SR AT G, (H R T AT SRR A DG E A
B, RN TIEA0T, e
IR FE ARG IE .

ECMO Ji; FH ] i 25 88 /55 J A 90 d DL A A7
R (42.1% vs. 17.1% ), H 45 A 5% 6] 8] o 1k 45 -
A5 ER . HA % ECMO 75 ARDS KOs 75
SR TN AR T T 12 TR e R RS
KUGERAZTIREIRE . S diG e, 545
gE 3 {H T A Meta 2098 ABFFE fESR B
RIS EdER D>, okt 20T .

S ¥ E=S e RN B3 A1)k E A s |
W2 N ECMO IR Y7 SRS I R 45 S i 22 5%
4, ECMO "I & B B AHE A O Mt D g, 00 i 15
FRE, DIHZ B E DR s &1 ECMO 15 M
R 25 T 30— 2 IR YT R it an O i R A 4 PP
SR04 Bt 2 ) Stk RORS R R R R T ECMO
BIF, JrR %, A2 BIRELETIT:, O
(Tl RE= A B 7 NI B 7 A A /7 ¢
ECMO f£ [ Rk 3 05 18 1 W58 2 A4~ S H,
HECRRD, H R RS W R YT R R AR
k1 ECMO 397 BE N UEA FriE— 2T, (HEE
AR 2E . SRR BERE ISR T ECMO 3797 i B
PR S E2E, 2P0 A& R BN n] 0 o 2 A B B i
K H ECMO Va7 IR IRZCR 2, 22 faE RN
B R KRR, WERITATR, RHIRA
ECMO /97, FTRERCREST ™ o XIS B i —
i KT ECMO X Bl S0 P i 838 25 A AR TS 52
Wi 1 Meta A H RS PUA B9 BIF 28 45 SR 14 A BEIE
52 ECMO REk 3% # i ARDS B#FTiE, HiEH
Al 3% B B ARDS B R FR ] ECMO IR Y7 AT R
BRI R R 25 . A Meta 3BT R IR, JAEM I
KM £12 G EAE B NV H ECMO JRYT 44 ICU

FAEBEW R Z A G0 T B K, AR
TEAR T R B, NS EA FR RS B 4R ECMO
IRITEIHL, WD BT A R SR PR, Y
CEATH RF AT IEOL, B T R g
FIRIT

gi b rik, i ad A Meta 43 1 45 SR 2R
ECMO JA97 v] e 35 35 Bl Ji & 1 202 fE e FRH
PRI AR TS, IR 2asfa B R
Hiiti. {H ECMO Y0 H AT I 8 11 1ICU S fE
i), MAETREE, LG PEAL B E NN, Wb
BRIT R IRIR B A R E R s e K . ARFR AN AR 4
A ERER S, AR R R BT, BT
TRV E P& e N T Wi NS R W A4 E R A VT
HAS BN s RS, Wikt EhaE. Al .
JHeHEIE S 22 TG ERE 4 T T KA | miRdT
# RCT #F5%, HEMERG ECMO 877 X Rl s &
PR 2L G FE B TS 5

2 £ X

[ 1] Mosier IM, Kelsey M, Raz Y, et al. Extracorporeal membrane
oxygenation (ECMO) for critically ill adults in the emergency
department: history, current applications, and future directions[J]. Crit
Care, 2015, 19:431. DOI:10.1186/513054-015-1155-7.

[ 2] Ventetuolo CE, Muratore CS. Extracorporeal life support in critically
ill adults[J]. Am J Respir Crit Care Med, 2014, 190(5):497-508.
DOI:10.1164/rccm.201404-0736CL.

[ 3] Sukhal S, Sethi J, Ganesh M, et al. Extracorporeal membrane
oxygenation in severe influenza infection with respiratory failure: a
systematic review and meta-analysis[J]. Ann Card Anaesth, 2017,
20(1):14-21. DOI:10.4103/0971-9784.197820.

[4] Chen CY, Tsai J, Hsu TY, et al. ECMO used in a refractory ventricular
tachycardia and ventricular fibrillation patient: a national case—
control study[J]. Medicine, 2016, 95(13):e3204. DOI1:10.1097/
MD.0000000000003204.

[ 5] Bosarge PL, Raff LA, McGwin G Jr, et al. Early initiation of
extracorporeal membrane oxygenation improves survival in adult
trauma patients with severe adult respiratory distress syndrome[J].
J Trauma Acute Care Surg, 2016, 81(2):236-243. DOI:10.1097/
ta.0000000000001068.

[ 6] Mackawa K, Tanno K, Hase M, et al. Extracorporeal cardiopulmonary
resuscitation for patients with out-of-hospital cardiac arrest of cardiac
origin: a propensity-matched study and predictor analysis[J]. Crit Care
Med, 2013, 41(5):1186-1196. DOI:10.1097/ccm.0b013e31827ca4c8.

[ 7] Nosanov LB, McLawhorn MM, Vigiola Cruz M, et al. A national
perspective on ECMO utilization in patients with burn injury[J]. J Burn



e R A2 2018 4F 9 A58 27 %55 9 ) Chin J Emerg Med, September 2018, Vol.27,No.9

+1025 -

Care Res, 2017:1559-047X. DOI:10.1097/bcr.0000000000000555.

[8] Chou TH, Fang CC, Yen ZS, et al. An observational study of
extracorporeal CPR for in-hospital cardiac arrest secondary to
myocardial infarction[J]. Emerg Med J, 2013, 31(6):441-447.
DOI:10.1136/emermed-2012-202173.

[ 9] Bougouin W, Aissaoui N, Combes A, et al. Post-cardiac arrest shock
treated with veno-arterial extracorporeal membrane oxygenation: An
observational study and propensity-score analysis[J]. Resuscitation,
2016, 11(1):1-7. DOI:10.1016/j.resuscitation.2016.11.005.

[10] Guirand DM, Okoye OT, Schmidt BS, et al. Venovenous
extracorporeal life support improves survival in adult trauma patients
with acute hypoxemic respiratory failure: a multicenter retrospective
cohort study[J]. J Trauma Acute Care Surg, 2014, 76(5):1275-1281.
DOI:10.1097/ta.0000000000000213.

[11] Guirand DM, Okoye OT, Schmidt BS, et al. Managing cardiac arrest
with refractory ventricular fibrillation in the emergency department:
conventional cardiopulmonary[J]. Resuscitation, 2015, 92:70-76.
DOI:10.1016/j.resuscitation.2015.04.016.

[ 12 ] Mohan B, Singh B, Gupta V, et al. Outcome of patients supported
by extracorporeal membrane oxygenation for aluminum phosphide
poisoning: an observational study[J]. Indian Heart J, 2016, 68(3):295-
301. DOI:10.1016/j.ihj.2016.03.024.

[ 13 ] Sauneuf B, Chudeau N, Champigneulle B, et al. Pheochromocytoma
crisis in the ICU: a french multicenter cohort study with emphasis
on rescue extracorporeal membrane oxygenation[J]. Crit Care Med,
2017, 45(7):657-665. DOI:10.1097/ccm.0000000000002333.

[14] Hou G, Yu K, Yin X, et al. Safety research of extracorporeal
membrane oxygenation treatment on cardiogenic shock: a multicenter
clinical study[J]. Minerva Cardioangiol, 2016, 64(2):121-126.

[ 15] Del Sorbo L, Cypel M, Fan E. Extracorporeal life support for adults
with severe acute respiratory failure[J]. Lancet Respir Med, 2014,
2(2):154-164. DOI: 10.1016/S2213-2600(13)70197-8.

[16] 25 3¢5 4K Sb 0 il 5205 75 0 JUE B8 455 i ity Bz A i
[0 B & % BE 22017, 37(6):560-563. DOI:10.3969/
j.issn.1002-1949.2017.06.020.

[17] &5, W70, BN, 45 . PROMBL A FE I 2 75 P Y
I [J]. PR RIS IR AR | 2008, 17(6):634-637. DOL:10.3760/
j.issn:1671-0282.2008.06.019.

[ 18 ] Morris AH, Wallace CJ, Menlove RL, et al. Randomized clinical trial
of pressure-controlled inverse ratio ventilation and extracorporeal
CO2 removal for adult respiratory distress syndrome[J]. Am J
Respir Crit Care Med, 1994, 149(2 Pt 1):295-305. DOI: 10.1164/
ajrcem. 149.2.8306022.

[19] Wang G, Chen X, Qiao L, et al. Comparison of extracorporeal and
conventional cardiopulmonary resuscitation: A meta-analysis of 2 260
patients with cardiac arrest[J] . World J Emerg Med, 2017, 8(1):5-11.
DOI:10.5847/wjem.j.1920-8642.2017.01.001.

[20] XU&F, 86 m, BaEgk, 55 . MOMBIMEARTE P REAHOC AP
Ui REA IR [0, e 2asE224E |, 2017, 26(10):1133-
1137. DOI:10.3760/cma.j.issn.1671-0282.2017.10.007.

[21] Wang ZY, Li T, Wang CT, et al. Assessment of 1-year outcomes in
survivors of severe acute respiratory distress syndrome receiving
extracorporeal membrane oxygenation or mechanical ventilation: a
prospective observational study[J]. Chin Med J, 2017, 130(10):1161-
1168. DOI:10.4103/0366-6999.205847.

[22] Song JH, Park JE, Lee JG, et al. Outcomes of perioperative
extracorporeal membrane oxygenation use in patients undergoing
lung transplantation[J]. J Thorac Dis, 2017, 9(12):5075-5084.
DOI:10.21037/jtd.2017.10.142.

[23] VPSR, 038, ok, &5 . MROMIEI 04 B AR BT Bl vh
ML FHON (7] h EASMEAZ 3, 2012, 10(3):148-150.
DOI:10.3969/j.issn.1672-1403.2012.03.006.

[24] HuL, YuY, Huang H, et al. Epigenetic regulation of interleukin 6 by
histone acetylation in macrophages and its role in paraquat-induced
pulmonary fibrosis[J]. Front Immunol, 2016, 7:696. DOI:10.3389/
fimmu.2016.00696.

[25] 288, 20000, 40, 55 . Bk ety r A A oAl P S
AT ER [7]. eS8 AR 2L | 2015, 33(1):24-
28.DOI : 10.3760/cma.j.issn.1001-9391.2015.01.007.

[26] XUHME, ©0F, BEOCHE, &5  PROMBEI S5 %] B B R
0 LR A IR A TS 5 6 B Meta 43 8 FLR G2 0F A (0],
1 28 BE 2 2 i, 2011, 20(4):355-359. DOI:10.3760/cam.
jissn.1671-0282.2011.04.004.

(YR H . 2018-02-17)
(ARSCHRHR: HEET)



