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[Abstract] Objective:To assess the effect of veno-arterial extracorporeal membrane oxygenation (VA-ECMO) treatment on the
mortality rate of patients suffering from cardiogenic shock and cardiac arrest in hospital. Methods-A total of 19 patients with
cardiogenic shock or cardiac arrest who were treated with VA-ECMO treatment in Suzhou Kowloon Hospital, Shanghai Jiao Tong
University School of Medicine from September 2017 to March 2022 were included in the retrospective study. Patients were divided
into extracorporeal cardiopulmonary resuscitation (ECPR) group (»=9) and VA-ECMO for cardiogenic shock (E-CS) group (n=10)
according to whether cardiac arrest had occurred. The general demographic data, clinical data, Sequential Organ Failure Assessment
(SOFA) scores, postoperative complications and prognostic indicators of the two groups of patients were collected. Univariate and
multivariate Cox proportional hazard regression analyses were used to evaluate the correlation between each covariate and hospital
mortality. Results- Among the included patients, there were 15 males (78.9%), with an average age of 46.5 (34.5, 61.6) years. The
incidence of postoperative complications was as follows: bleeding (47.4%), AKI (36.8%), infection (31.6%), limb ischemia (15.8%)
and cerebrovascular accident (5.3%). The duration of VA-ECMO was 4.0 (2.0, 6.8) days, and the intensive care duration was 11.5
(5.8, 26.2) days; the ECMO withdrawal success rate was 63.2%, and the hospital mortality was 63.2%. The results of univariate Cox
proportional hazard regression analysis showed that AKI (prior to VA-ECMO initiation), postoperative complications of infection

E£mA] M rhﬂ%i‘i?i%lﬂzﬂ (RAPHE-BI7 AN HIERLEAFSY) 54 (SYSD2018064) .

MEE®N] Pl (1981—) R FAEEEIE, Wit dFEH: sml13451648826@163.com,

[EEESE] Z R, T ;?ﬁ. hfut51x@163.comc

[Funding Information] Suzhou Science and Technology Development Plan (Minsheng Technology-Medical and Health Applied Basic Research) Foundation
(SYSD2018064).

[Corresponding Author] XIA Damei, E-mail: hfutsix@163.com.

http://xuebao.shsmu.edu.cn | T A 30 K i (2R R, 2023, 43(12)@



1530 | EifsmARSE (B

2023,43(12)

and limb ischemia were correlated with the hospital mortality of patients (all P<0.05). The results of multivariate Cox proportional
hazard regression analysis showed that AKI (prior to VA-ECMO initiation), postoperative complications of infection and limb
ischemia were also independent risk factors for the hospital mortality of patients (all £<0.05). Conclusion-For patients with
cardiogenic shock and cardiac arrest treated with VA-ECMO, AKI (prior to VA-ECMO initiation), postoperative infection and limb

ischemia are independently associated with higher hospital mortality.

[Key words] veno-arterial extracorporeal membrane oxygenation (VA-ECMO); extracorporeal cardiopulmonary resuscitation
(ECPR); cardiogenic shock (CS); cardiac arrest (CA); hospital mortality
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A B il 48 & (veno-arterial extracorporeal membrane
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HEPE2017 4R 9 H—20224F 3 T L ifg 308 K2
2B AN LB B B I CS Rl CA 45232 T VA-ECMO #4if
MRF IR AbRIE: DFER=18% . Qb
WA CSHiCA. HEBRFRME: (DA TR 2
AR . QB IC AT

IRZ, ARSI A R 196, G VA-ECMO
SRR A O NERIS o HA RSO i A2 55
(extracorporeal cardiopulmonary resuscitation, ECPR)
41 (n=9) M % M VA-ECMO (VA-ECMO for
cardiogenic shock, E-CS) 21 (n=10).
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AR IR B RARDCTORE, BARINT . O— A H 25
BE, ALFEER . M RTEFEEL (body mass index,
BMID). QIfRSE, iEREIEERIPR . CSFICA
L RS EZ KN EREE S (intra-aortic balloon
pump, IABP) f¥7. ECMO EAFHIE] . Ml Ak 3
ECMO H i iz 47 B [A]  (from deterioration to ECMO
initiation time, D to I time), VA-ECMO A7 Hif i Ifi. 7L
FRAK-. KA 2PEE#S (acute kidney injury, AKI) .,
1 Hr 8 B IEE I8 YT (continuous renal replacement
therapy, CRRT). F7PFIHLIZHF, VA-ECMORYIT A
[ 24 h M FLAR T BR % (lactate clearance rate, LCR),
LS VA-ECMO FF4E ] . ECMO BHLIK =R . ICU I
frmfal . AEBERAEEE . LG ITRAEFET 1%L (deaths
due to complications after ECMO withdrawal, DDCEW )
% (OSOFATFIr. WAJSIFRAE, AF ML, /&
AKI., BiASrm AN A Z5b. OfERehr, Wi
R i 1) 66 3% B8 4> 2% (cerebral performance category,
CPC) . ‘EAFHNBEBIEU 1 AREAF5

1.3 GRS

AHFFE LA CS FI CA FB 34 1443 B s 58 5y T B2 25
Ji, LLECMO WHLBL I o B 45 )R . Hir, #4H8
HTETC VA-ECMO RGO , P sh ke K F
60 mmHg (1 mmHg=0.133 kPa) H JC75 ¥t — £l
MEZHF48 h L b, & LU VA-ECMO LA .
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K HI SPSS 22.0 Ge it A o B il . 456 IS
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R BN 2 £ K 2 Cox LL AU (] RS Y,
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FIATHT . P<0.05 Fm 257 HAG 42 L.

Vol.43 No.12 Dec. 2023



S~
=
i

2 ER

2.1 REWYER B

TEABFTE AN 19 Bl VA-ECMO 33T 1)
o, BYEIS B (78.9%), FIHIE N 46.5 (345,
61.6) %o X241 H M —M A D200k IR TR

R1 NEABREN—RAOZHERLIGREZ LK SOFA TS 1T

A 45 7 B P AL B S RO EBE e s | 1531

S SOFA P kA7 o0, 4553 (1) Frm E-CS4iHp
A 26 H 2 T IABPIRYY, ECPRALH A 414,
A 124 (63.2%) BEMIHE T ECMO., X8 #& 1)
ARG H B K WG FRbRIEAT 08T, 455 (R2) Pim
A BEE 76, B-CSZL M ECPR 4555
30.0% F144.4%,

Tab 1 Analysis of general demographic data, clinical data and SOFA scores of enrolled patients

Item Total (n=19)
Age/year 46.5 (34.5, 61.6)
Male/n(%) 15 (78.9)
BMI/(kg-m™) 22.3+2.4
Previous underlying diseases/n(%)
Diabetes 4(21.1)
Hypertension 5(26.3)
Hyperlipidemia 2 (10.5)
Chronic heart failure 3 (15.8)
Coronary artery disease 6(31.6)
Chronic kidney disease 3(15.8)
Etiology of CS and CA/n(%)
Acute myocardial infarction 8(42.2)
Acute severe myocarditis 3 (15.8)
Heart failure 7 (36.8)
Cardiomyopathy 1(5.3)
Combined IABP treatment/n(%) 6(31.6)

ECMO tube placement time/min
D to | time/min

Before ECMO initiation

33.8(25.5, 44.3)

79.5 (45.8, 98.2)

Lactic acid level/(mmol-L™") 10.7+4.0
AKI/n(%) 11 (57.9)
CRRT/n(%) 6(31.6)
Ventilator support/n(%) 16 (84.2)

24 h LCR after ECMO initiation/%
Duration of VA-ECMO/d
ECMO withdrawal success rate/n(%)

Intensive care duration/d

67.0 (58.2,76.3)
4.0 (2.0, 6.8)
12 (63.2)
11.5(5.8,26.2)

Hospital mortality/n(%) 12 (63.2)
DDCEW/n(%) 5(26.3)
SOFA scores/score 14.243.7

E-CS group (n=10)

50.8 (37.2, 63.5)

ECPR group (n=9)

43.6 (31.6, 59.8)

8 (80.0) 7(77.8)

22.542.8 22.141.9
2 (20.0) 2(22.2)
4 (40.0) 1(11.1)
1(10.0) 1(11.1)
1(10.0) 2(22.2)
5(50.0) 1(11.1)
2(20.0) 1(11.1)
4 (40.0) 4 (44.4)
1(10.0) 2(22.2)
4 (40.0) 3(33.3)
1(10.0) 0(0)
2(20.0) 4 (44.4)

38.5(27.8, 48.2)

86.5 (51.3, 116.2)

31.5(25.3,42.9)

76.7 (43.5, 96.9)

10.2+4.9 11.1+2.8
7(70.0) 2(22.2)
4 (40.0) 2(22.2)
9 (90.0) 9 (100.0)

63.6 (49.7, 74.6)
3.9(2.5,5.8)
7 (70.0)
10.2 (3.8, 24.5)

69.2 (57.5, 83.4)
4.5(2.6,6.5)
5 (55.6)
11.8 (4.1, 28.0)

7 (70.0) 5 (55.6)
4 (40.0) 1111
13.8+4.5 14.8+4.5

2.2 AEBE NG SE K F1 ECMO L& 3h R 1 o pi 4
Cox LA KRS Il U4 53 B

2 2% MO SOk MY LA B MR A A A S R 8

(extracorporeal life support organization, ELSO) 7§
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Tab 2 Analysis of postoperative complications and prognostic

indicators of enrolled patients

Item Total E-CS group ECPR group
(n=19) (n=10) (n=9)

Postoperative complication/n(%)

Bleeding 9(47.4) 4 (40.0) 5(55.6)

Infection 6(31.6) 3(30.0) 3(33.3)

AKI 7 (36.8) 3(20.0) 4(44.4)

Limb ischemia 3(15.8) 2 (20.0) 1(11.1)

Cerebrovascular accident 1(5.3) 1(10.0) 0(0)
Prognostic indicator/n(%)

CPC 1 to 2 grade 10 (52.6) 5(50.0) 5(55.6)

Survival discharge 7 (36.8) 3(30.0) 4(44.4)

First year survival rate 4(21.1) 1(10.0) 3(33.3)

2023,43(12)

ARJG I EAE GG W, RS ) AR A: A
PN 45 13 T ] g 52 M S5 AE BE S FE 19 I PR A8 A
Z i Ak I 40 Cox HE 5] RS [l U1 455 780 I i B X 3R
B, DA R —FR bR xR BN A0 R (FEZL5 )
sz, 558 (%3) B, RAaTk4d AKL. K5
JEK e R FRE AR G i, 5 RR A B AR SR A DG (B P<
0.05); TMJERBE IABPIRYY . ARJS H L5 A X &
B FETE = 0.05 /K- L4823 W MK, $Riz 24
& br A T B X Be i SR A R . [FEE, DR
13T FRVE A P i, SR FHE R 2 Cox L il XU
[l A A X ECMO AL TR (R EELE 7)) 152
AT, A5 (3R3) Won, MFlY . BXA TABPIR
J7 . RAT & 4 AKL 5 ECMO ML AL 3 A 56 (1
P<0.05)

&3 FEBRMHEILERIECMOBHLAIIZER B E ZE Cox Eb B XU B Y3 45 #7

Tab 3 Univariate Cox proportional hazard regression analysis of hospital mortality and ECMO withdrawal success rate

P

Item

rimary outcome

Age

BMI

SOFA scores

ECMO tube placement time

D to I time

Lactic acid level before ECMO initiation

24 h LCR after ECMO initiation

Combined IABP treatment

AKI (prior to ECMO initiation)

Postoperative infection

Postoperative bleeding

Postoperative limb ischemia

Previous underlying diseases

Secondary outcome

N\

©

&

Age

BMI

SOFA scores

ECMO tube placement time

D to I time

Lactic acid level before ECMO initiation
24 h LCR after ECMO initiation
Combined IABP treatment

AKI (prior to ECMO initiation)
Postoperative infection
Postoperative bleeding
Postoperative limb ischemia

Previous underlying diseases

A

B

0.053
-0.001
0.011
0.032
-0.005
-0.172
0.179
-3.749
3.400
3.612
1.042
3.290
1.739

-2.027
-0.007
0.067
0.019
0.001
-0.034
-4.779
2.395
-2.154
0.063
-0.360
1.498
0.122

S.E Wald P value HR (95.0% CI)
0.058 0.833 0.361 1.054 (0.941-1.181)
0.242 0.000 0.998 0.999 (0.621-1.607)
0.064 0.027 0.868 1.011 (0.891-1.147)
0.028 1.358 0.244 1.033 (0.978-1.091)
0.012 0.194 0.659 0.995 (0.972—-1.108)
0.155 1.232 0.267 0.842 (0.622-1.141)
3.937 0.191 0.662 0.179 (0.001-401.203)
2.122 3.120 0.077 0.024 (0.000-1.508)
1.606 4.484 0.034 29.960 (1.288-697.195)
1.395 6.706 0.010 37.028 (2.406-569.790)
1.120 0.867 0.062 2.835(0.316-25.444)
1.378 5.706 0.017 6.853 (1.805-399.524)
1.952 0.794 0.373 5.693 (0.124-260.970)
1.017 3.973 0.047 1.007 (0.973-1.041)
0.140 0.002 0.962 0.993 (0.755-1.308)
0.080 0.760 0.401 1.069 (0.915-1.250)
0.035 0.287 0.592 1.019 (0.951-1.092)
0.010 0.023 0.880 1.001 (0.982-1.021)
0.101 0.110 0.741 0.967 (0.793-1.179)
2.843 2.849 0.091 0.008 (0.000-2.168)
0.821 8.510 0.041 1.674 (1.164-4.769)
1.023 4.433 0.036 1.857 (1.105-8.023)
0.734 0.736 0.391 1.877 (0.445-7.910)
0.714 0.241 0.624 0.698 (0.166-2.940)
1.416 1.118 0.290 4.472 (0.279-71.807)
0.731 0.028 0.867 1.130 (0.270-4.738)
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B S B A ST SR 2 (3 P<0.05) . [FIRT, RR4E
1% SRS IABP IR YT FURHT & 4 AKTH A Z IR
Cox L M8 XU ] Y= S 70 3 B LR R B2 25 SRy e sl - 445
B(F4) BoR, BAIABPIRYTIE R ECMO RlbL
IR E (P=0.032),

N, AR A AKLL AR SR A B 02 8 1
F 4 (ERFBEEMECMO ML K % B %K Cox L IR B35 7

Tab 4 Multivariate Cox proportional hazard regression analysis of hospital mortality and ECMO withdrawal success rate

Item B S.E Wald P value HR (95.0% CI)

Primary outcome

Combined IABP treatment -1.895 0.980 3.741 0.053 0.150 (0.022—-1.026)

Postoperative bleeding 0.002 0.830 0.000 0.998 1.002 (0.197-5.096)

AKI (prior to ECMO initiation) 2.232 0.908 6.040 0.014 9.315 (1.571-55.221)

Postoperative infection 1.863 0.840 4.922 0.027 6.444 (1.242-33.423)

Postoperative limb ischemia 1.749 0.786 4.958 0.026 5.751 (1.233-26.821)
Secondary outcome

Age 0.009 0.025 0.129 0.719 1.009 (0.961-1.060)

Combined IABP treatment 2.685 0911 8.687 0.032 0.971 (0.094-10.070)

AKI (prior to ECMO initiation) -0.338 1.559 0.047 0.828 0.713 (0.034-15.140)

3 idie

AWFFE S BT T R G 58 715697 CS FICA
R, %2920 VA-ECMO FEAT #8087 10995 1 15
o SRR, B-CSALEH M B 4% R 70.0%,
53k R B B (58.0%~75.6%) AH — % ;
ECPR 4 {8 1Y BE A FE 3 55.6%, AR T SCHR
HEHE (65.9%~86.4%) 7, FEHIREH, AIAESEH T
£ ECMO iz 17 Hif £ 3 A7 2 JJE &5 D REAS 42 Fl ™
HLTETEA R, T BUR L B RBOR W Ik IR
-, VA-ECMO $if & 75 B MG 10T £ 5 %) M
s[RI, I A B U R AR 8 VA-ECMO 1Y ) st
ML, XFF—2ei il T B LSS R,
Bl L 3 VA-ECMO {697 o 1 4 F fie A 7] g L VA-
ECMO JA YT HV AR 25 1 200 00 Jili ) i 3 08 7 78 T 338 i
A AR L DR T R AR R LASE e Rk o %

AWFFEEF LI, VA-ECMO VA Y7 il & = AKI,
AR5 B RN A SR 0 T B AR A PR SRR, X5
PRl S RIS 25 SR — B, CS I CA BB 785 1
JEW B, HUE RSS2 R, AR e Ras, %
TR S ik R Oy 245 B DI RE R ™ (W AL S A
B, Ak ECE R IET R, FEE, iE1T VA-ECMO
BITHRE NS FEEZSMEEERE, —IF R
Qe AT 50% AL Ay I Rk g, DA £
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P B AER . ARRFFTEE R R, AR E ARG
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HLTE G KOs SR HR I, T RE 5 A4 FRE BR 2
BEOBERAMEL . B RHETE N 2B FUME L
BEARAR G B R A 56, Iuoh, AR5 BRI % % &+
TR, 2RO TR 2 B sl bR i A, DAk
G B RAE s 1 R — ELH B AR B IR SE IR
FERY ALV K B A, 51 ™ M P i
JiE, M AT S B PR T AR ST A R R,
N U H R G BBk EE R 158%, 5
KAUSHAL % ' {2 bl —k. N, I R B2 Ui 72
1T VA-ECMO IRYT I 1 25 VI G i AR S &, AT
RETE S A AN ] 3 7 1) 2 B 401405 22 i B 8 1) 90
8115 IS TR 6 & .2

AT R, BEA TABPIGYY By H3# H ECMO Hit
PLRG S ZA)0 T 2o fdi F VA-ECMO BB . IR |,
1 VA-ECMO & HE 1 Ifil 37 /2 5 220 2 5 1 5 1) AH 1
W ARSI LR, E 22D DI RE S i i 5 5 R A
A, AR VA-ECMO W47 ™ 8 19 IF:
KIEZ —o MR E BN A Raigm, w5l
WA ENA, SEAEEEY 5K, R s ko
TR, B2 T 300 %= I IR A K . TABP
S A B A AR YT T . TABPIRIT AT
150 T2 Sl R R AT 5 e LA e ik 43t , 3 mT RAAR A2
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Wb, BRbeess O KB, 44T ECPR AYBE P CA
B, WG M TABP VR YT 5 #. ECMO LS )
AL Wik, XHFBEN CAEBE, BRATMEEIELRR
FLIB A i VA-ECMO FTABP JFJEIGYT, LS
ECMO LT 23 B B 0 R 4K 25

AW S W A7 AE — 5 1 Jm B . DR AL 4341 .
QAL 7E VA-ECMO 67 T A 1T 200036 7 R 2
a1 I o 111 o L DY e e MG = W N
AN, DVERRZ, ATREH G B AR . SR AL,
FRATTRE FAEA B I T J A IR 1 X AR 58 3145 1) 245
AT HE— I B

Zi I, VA-ECMO XHMESGLIRYT TR CS Fl CA f#
Ho— AR IS . ARBTG5 R A e T
B I T BE 45 3 H T B VA-ECMO HE A P8t T
—E MG RIESE . (H7E VA-ECMO YA Y7 19 i) 5 35 5
BRI, B ARSI AR DGR & AE B X
RAE R T ARSI T i — D5 . Aok, FRAT
W RIAEA R . AThErE . 2o miliRiRys,
— A BRARAZRY 7 VAT R 1 I R AE B A B AE R, Iy
CS fil CA H & JF B VA-ECMO J6 7 H AL 3 n 52 (11297
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