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({8 ZE] H#H: @mﬁﬁ:}’*ﬁﬁiﬁl“ﬂ‘ﬂﬂfgﬁ(extracorporeal cardiopulmonary resuscitation, ECPR)%\%Eﬁkﬁl‘ﬂﬁﬂﬂfﬁé(extracorpo-
real membrane oxygenation, ECMO )VEHA (72 h ) 92 i/ % 3 (ventricular fibrillation/ventricular tachycardia, VEINT) KA 3% fEks:
R B FE 52 . FoiE AN 2017 4F 1 ] —2023 4F 3 J] R 5t BB R4 — s 5 pe 22 0 i ECPR A ARG ECMO 12
1772 h A RAE VEINT 4328 VENT AR aVE/VT 20, [ 5347 ECMO SZHE T VE/VT RAERERRIZ , IHHRFE VE/VT XTI R
SRS G5B 95 I E AE IS (50.02+15.93) %, HiiF I 66.32%, 28 d 415K 51.58% , VE/VT 1 & A2 2 K 33.33% ., 411A] He#
HOR nVE/VT 42 B AR 2R L ECMO JA s a] (ZLERYS = F VE/VT 4L, VE/VT IS EE 11 T (troponin T, TnT) £ 155 7K
SEREF VEVT A pHAE R K F nVE/NT A . B35 Z HE Logistic M iR, & 2E VE/VT 5, TNT ZER5 = K71 KU i 21
K (OR=18.156,95%CI: 3.620~91.059) ; ECMO J5 &l i} [] £E 4 (OR=1.118,95%CI : 1.060~1.180) il pH {& T % (OR=0.005,95%Cl :
0.000~0.953) 2 VF/VT KA RS fER N 2 . 4518 : 7€ ECPR A, ™ EH R 8 5k ECMO J& Sl [AI RE K (1) H & 7E ECMO SCHE
72 h AR VE/VT B RS I B0, VE/VT AAEFFASSZ 00 = 2GR T (] G2 i dCo Mg .
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Relationship between early onset ventricular fibrillation/ventricular tachycardia and
prognosis in ECPR patients with ECMO support
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[Abstract] Objective: To retrospectively analyzethe incidence, risk factors, and prognosis of ventricular fibrillation/ventricular
tachycardia (VF/VT) within 72 hours of extracorporeal cardiopulmonary resuscitation (ECPR)in patients supported by extracorporeal
membrane oxygenation(ECMO). Methods: ECPR patients admitted to the Emergency Center of the First Affiliated Hospital of Nanjing
Medical University from January 2017 to March 2023 were included. Patientswere divided into VF/VT group and nVF/VT group
according to the occurrence of VF/VT within 72 hours of ECMO support. risk factors for VF/VT during ECMO support were analyzed
through regression analysis, and the impact of VF/VT on clinical prognosis was explored. Results: A total of 95 patients with a mean
age of (50.02+15.93) years were enrolled, with males accounting for 66.32%. The 28-day survival rate was 51.58%, and the incidence
of VF/VT was 33.33%. Comparison among groups showed that the nVF/VT group had a higher rates of continuous renal replacement
therapy, longer ECMO initiation time, and higher lactic acidlevels compared tothe VF/VT group.Troponin T (TnT)levels showed a trend
of being higher in the VF/VT group, while the pH value was significantly lower in the VF/VT group compared to the nVF/VT group.
Stepwise multivariable logistic regression analysis showed that the risk of maintaining high TNT levels significantly increased after VF/
VToccurrence, with an odds ratio(OR)of 18.156(95%CI: 3.620-91.059). Prolonged ECMO initiation time (OR=1.118,95%CI: 1.060—
1.180) and decreased pH value (OR=0.005, 95% CI: 0.000-0.953) were identified as independent risk factors for VF/VT occurrence.
Conclusion: In patients with ECPR,, the risk of VF/VT occurring within 72 hours of ECMO support issignificantly increased in patients

with severe acidosis or prolonged ECMO initiation time. The onset of VF/VT does not affect the clinical prognosis but may exacerbate
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L2 B B/ % O B 3 (ventricular fibrillation/
ventricular tachycardia, VF/VT) J& .0 Bk 28 15 (cardiac
arrest, CA) (15 L0y ML R 3R B 2 — 38 %t B0 AT BR
BLOERIURE B E RIFHUS " RSMO It o5
(extracorporeal cardiopulmonary resuscitation, ECPR)
SRR B SM BB fi 48 & 4% R (extracorporeal membrane
oxygenation, ECMO) 5 1% 4 .0 il 42 75 (cardiopulmo-
nary resuscitation, CPR ) # 45 & 09 #r £ A, A K
ECMO e S AEESE B S0E ML, LA I A O it 2
AE, i CAJTIH A D) RE A 1E VE/VT $ 44
] AL 225 WA SCERIA S, SO LR BE
(acute myocardial infarction, AMI) f: & VF/VT 1] fig
REEARIG 0 HHTINH VEIVT 5 AR T
J 2RSS A AR ML B ) 2RO HR YT ] 2%
JEEREUFI/ECZWNAST A0 AT ICR, W ECMO
REVE N BRRPEIBYT T AR TR R I e b &
W, ECPR [ 7E ECMO QY7 R Gl W J2 72 h 2
M), B ECMO RS A i/ 48 i i, U5 Pl e S
Sral (8] W& AE VE/VT, 1l ECMOJRY7 i 2 VE/VT
F R M i PR SRR TR A H R A 5T 4
D DR , A 3 R B E S3A BE R 22—
B I8 15 B (ARSI i SR ECPR R, 45T
VE/VT R A4 Sl PR 3R BRI RES SR 52

1 XRIFTE

1.1 %

AW B 23T 2017 4E 1 H—20234E3 A B
TR E AR — A R B AR A E iy R0 % R
DIEPERESEA T ECPRIAYT B 127 19 FR 3 A I R PR,
H ECMO J&Y7 I E]=72 h, ECPR & htriE:. OF H
T B BB A0 BEBRIE | 10 min P9 FFIEAG R I 1 e
FE B E OB s QAR IR <65 % (D% S ] 3 J5
S 2060 s @ 3h AT Y CPR I ] <60 min, HEBRAR
- IR YT I [A] <72 h; @ & 08 2 R AR O U8 1
;O BHE AT DK@ E R L IERYT ;G
LRSS AT LRt R R — IR BB Ao
PR G 2 E (8BS 2023-SR-467) .
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IR [R] 2 46 1 i B0 Bk R 45 1) ECMO B 54 HLIY Iy
[A], ECMO 1247 R 72 h N2 & 4L VEIVT, il 5t &
TR B A BAE PR A SRR H BR B sl & 25 W0IR YT s Ok
oA A 45 ALK : ECMO 38 5% i) 5 7 B sk 3
(HR) 31 IKHE (MAP) L 1 h A Sk i 3Bt LA
T AU DK i A o R A=k ILES EE T T (tropo-
nin T, TnT) K& K (brain natriuretic peptide , BNP) |
MUESE , 24 h AR TE AL TnT . BNP, 24~72 h A %
24 h K0 TaT . BNP, 72 h DL 5 AR 4 26 155 0 45 24~
48 h A& TnT . BNP, it 24 h 4 TnT . BNP 5 K
HAWIERAE 72 h A2 A K i e v A fe e R DDl
IRTIUG : 28 h #7156 3, A1 B K EL, FAE 597 % (inten-
sive care unit, ICU) £ B¢ K %, 45 22 ' & R 7
(continuous renal replacement treatment , CRRT) FfI#L
#i il <. (mechanical ventilation, MV ) fifi F 2% ) $F 25
A 6], 3 B ik P BR 2 )2 48 (intra-aortic ballon pump,
TABP) fifl 5, i Il A JE 5 AAE LA & ECMO iz 5%
1o 2 o BT 404 Y (suspension red blood cells,
PRBC) . #r K ¥ I 3% (fresh frozen plasma, FFP) |
/R (platelet, PLT ) S5 I i i) 7 #6 2 (i 1 6
7 SO .
1.3 %itFEsik

K R4.0.5 BAE X B s A T e 1 o0 i IR 28
A7 B E SN E T VORER I B ARHEZE (x = 5) 3R,
MSEAEAS ¢ R 36 A2 0] 22 5 5 AR IR S 0 A s Y
R P E (MU 53 B2 580 (M (Pas, Prs) 13878, 2R
Mann-Whitney U 5 56 Ho #0208 22 57 5 SR F IR B AITAY
J AR E PEGORN A 1 00, SR R D7 A 56 LA 2H
1) 22 5 5 Fisher B UIMEAS I UL A 22 57 0 SR B0
K3 Logistic [ 734 722 ik , LA PR 2R [l )5
SrHTH P < 0.05 I N A28 B R TB AT 2
= Logistic [l 19 7341 , #R % ECMO iz 17 R 1375 K
VE/NT BFE R 2R o BT A7 A6 56 1 S SUIAS 36, P <
0.05 NS A G L.
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B, J5 2 9 2 FE AR O R IR R (3491, 9 P B A
SEAE (5 H) , R EERAR HiGYT (241 , &R (1)) 1
HEBR , B 2895 B e & i A G it o B o AR
(50.02+15.93) % , 53 63 141 (66.32% ) , ST FEAS ¢ K 56
B8 VE/NT (3346 ZH A nVE/VT (62 16 ) ZHAEAE S B
& A REFEEC APACHE 1 3E402507 H G B

Z5(P>0.05), VE/NT 43 sh B (8] 8 E K F nVE/
VT 41(P<0.001) . K 56 56 % B 9 2 A2 51 & 9%
i CERAE W 1 SO0 B e I Fs. B R G 4
o) MR SRR WMV FIT TABP fifi 2R 4 1 22
SIS 2 s nVE/VT 40199 CRRT i 1 %5 T
VE/NT41(74.19% vs. 51.52% P=0.016,% 1)

F1 WAB—RFRTE
Table 1 Comparison of baseline characteristics between the VF/VT and nVF/VT groups

IS nVE/VT(n=62) VF/VT(n=33) SN NI Py
P n(%)] 0.931 0.335
5 39(62.9) 24(72.73)
© 23(37.1) 9(27.27)
TR (R 7 £5) 50.92 + 14.79 48.33 +17.99 0.708 0.482
i (m,x+s) 1.67 £ 0.08 1.70 £ 0.08 -1.437 0.155
1AH (kg,x +5) 70.27 +9.92 70.09 + 12.02 0.075 0.940
REFER (kg/m?, % + 5) 25.02 +2.78 24.24 +3.48 1.115 0.270
APACHE T4 (43, x +5) 33.98 +5.30 35.18 £3.93 -1.248 0.215
L[ (%) 0.415 0.520
¥ 47(75.81) 23(69.70)
H 15(24.19) 10(30.30)
FECE (%) ] 1.177 0.278
Jo 51(82.26) 24(72.73)
H 11(17.74) 9(27.27)
BRI [n(%) ] 0.689 0.406
Jc 53(85.48) 26(78.79)
H 9(14.52) 7(21.21)
i [n( %) ] — 0.415
¥ 56(90.32) 32(96.97)
H 6(9.68) 1(3.03)
WA [n(%) ] 2.068 0.150
¥ 40(64.52) 26(78.79)
H 22(35.48) 7(21.21)
PRI [n(%) ] 1.706 0.191
o 50(80.65) 30(90.91)
H 12(19.35) 3(9.09)
& [n(%) ] 3.455 0.178
Sk UL 27(43.55) 20(60.61)
KDL 13(20.97) 7(21.21)
oAt J5 L] 22(35.48) 6(18.18)
CRRT[n(%)] 4.959 0.026
& 16(25.81) 16(48.48)
= 46(74.19) 17(51.52)
IABP[n(%) ] 0.258 0.611
& 48(77.42) 24(72.73)
= 14(22.58) 9(27.27)
MV[n(%)] 0.000 >0.999
i 7(11.29) 4(12.12)
= 55(88.71) 29(87.88)
JA S (min,x + 5) 38.50 + 11.86 61.12 + 15.31 -7.984 <0.001




435 121 G~
2023412 A

.28 ¥k, % ECPR B ECMO SZRH I A EZ B/ 5 1R SR ) .
R ERL K2R 2R (A SRR ) , 2023 ,43(12) - 1656-1662, 1706

+1659 -

22 WA nVF/VT Afe VE/VT 6 & 4R AE B A T
AR

VA 2L 180 4) s A= A AR AU R I Y0 G 0 4 A 245 1 4
BRIV ¥ N L R T VNN R IR R AR A = A
R 7S (K Ca™ (IR 22 R g it 2= 2 (P>
0.05), VE/VT 4 FHLE 1 h INShk i< pH {23
T nVE/VT41(P=0.015) . £ Mann-Whitney U555
RN ZH )R HR \JMAP .PLT JJUEF . Pho™ Mg>
KITA R TR 2T N 2 B2 5 2 L IR\ Tn'T A A
BNP B 22 54 T4 1 242 L (P > 0.05) , VF/VT 41
FLER (lactic acid, Lac) 8.3 & T nVF/VT 41 (P=0.01) .
FHRIREE RN, 2 TaT B GG B L
(P <0.001), Bl nVF/VT 41 82 & ) TnT #£ 72 h Z
BT R AT R B KT VE/VT 4, P4l
BNP &# 2= F gt i 2 L (P>0.05,%2).

2.3

WA nVF/VT 2842 VF/VT 2889 FUs

2t Mann-Whitney Ui 3045 5 w7~ , P2 1Ll b

6 97 & (PRBC. PLT, FFP) K ¥ ¥ 4 H 3G 57 &
(aPRBC.aPLT.aFFP) ,ECMO.CRRT .MV & J7 i [d]
FICU fE B KA ) 22 55 To gt i 2 (P > 0.05),
B VE/VT F 238 i ECMO 37 F5 15 B2 A A4 ofi i & 7
FE, VL VE/VT A BT ECMO AH ¢ il 40 B i 28, [H]
i, VE/VT W3 A B A ECMO . CRRT MV 1 37 $5: iif
[ DA S ICUAEBERT ] o 28R e g, W40 28 d £F
TG 238 I A FE A I AORE R 25 S T Ge 27 7 L
(P>0.05,%3),
2.4 ECMO %#72h WA £ VE/NT 8 G B & 54
O3 DL ERE — B A A R AR RN 56 B Ak
HAR &, IR LA VEIVT AR & JR TN &
Logistic [B1H 43 #7 , 75 LA BRI 2K 70 R P < 0.05 9 [A]
R AL CRHABARITZH K Logistic B4
B R B A VEINT (ST 52 &R 4558 8w,
ShIFIA]  pH A1 TNT #3445 VE/VT (1) & A4 5%, t gl
SV nVI/VT M L, &8 VI/VT JE  TNT 4E 455

x2 WAREGRE LRGSR
Table 2 Comparison of vital signs and laboratory test between the VF/VT and nVF/VT groups

SES nVF/VT(n=62) VF/VT(n=33) SRl P1H

LEFR[ W /min, M(Pss, Pys) | 43.5(20,102) 42(0,130) -0.457 0.648
S KR [ mmHg, M(Pss, Pys) | 17.17(8.00,36.00) 12.67(0.67,26.00) -1.079 0.281
ML (x £ s) 121.37 £ 25.47 118.97 +21.95 0.480 0.633
LML (R £ ) 35.30 + 6.96 34.78 + 6.36 0.372 0.711
TR M(Pss, Pss) | 155.00(105.50,216.25) 183.00(125.00,212.00) -0.887 0.375
WLEFLM (Pas, Prs) ] 116.20(82.78,169.15) 92.90(74.00,123.80) -1.387 0.165
K'(x+s) 3.82+0.77 4.05 +0.65 -1.517 0.134
Ca*(x +s) 1.90 £ 0.27 1.96 + 0.24 -1.096 0.277
Pho*[M(Pss,Pss) ] 0.95(0.69,1.26) 0.98(0.74,1.29) -0.485 0.628
Mg [ M(Pss,Pss) ] 0.92(0.84,1.01) 0.93(0.86,0.99) -0.039 0.969
AR W M (Pas, Prs) ] 158.80(66.12,451.57) 274.20(156.50,546.20) -1.661 0.097
RITA AR AWM (Pas, Prs) ] 484.65(169.67,1 303.55) 564.30(217.90,1 280.10) -0.664 0.506
HEH (R +s) 29.80 + 6.41 3273 +7.77 -1.853 0.069
FLER[M(Ps, Prs) ] 3.42(1.46,5.27) 4.90(3.12,9.80) -2.564 0.010
MBELM(Pas, Prs) ] 8.10(6.70,10.83) 9.23(7.14,13.40) -1.614 0.107
pH(X £ 5) 741 £0.12 732 +£0.17 2.509 0.015
ToTIE(E[M(Pas, Pss) ] 8 007(3 306,21 341) 4623(2584,11380) -1.325 0.185
TnT ##[n(%) ] 27.940 <0.001

N 48(77.42) 7(21.21)

A 11(17.74) 21(63.64)

LTt 3(4.84) 5(15.15)
BNPUE(E[ M(Pss, Prs) ] 12 113(4 050,25 859) 11 100(4 431,19 547) -0.489 0.625
BNP#a#[n(%) ] 4703 0.095

TR 20(32.26) 5(15.15)

iR 24(38.71) 12(36.36)

7t 18(29.03) 16(48.48)
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Table 3 Comparison of prognosis between the VF/VT and nVF/VT groups
FSES nVEF/VT(n=62) VF/VT(n=33) S KN P
28 dfrHE% [n(%) ] 0.000 0.993
FETE 32(51.61) 17(51.52)
BT 30(48.39) 16(48.48)
ICU AR Bt E [d, M(Pas, Pss) ] 11.5(6.0,17.0) 12.0(9.0,20.0) 1.237 0.216
M[n(%) ] 0.178’
Jc 60(96.77) 29(87.88)
H 2(3.23) 4(12.12)
Hif[n(%) ] 0.004 0.948
¥ 38(61.29) 20(60.61)
H 24(38.71) 13(39.39)
aPLT[mL/(kg+d) ,M(Pss, Pss) ] 1.17(0,2.34) 0.46(0,1.81) -1.706 0.088
aFFP[mL/(kg+d) ,M(Pss,Pss)] 0(0,1.17) 0(0,0.37) -1.406 0.160
aPRBC[mL/(kg-d) ,M(Pss,Pss) ] 2.24(0.42,3.58) 1.96(0.65,5.01) -0.492 0.623
PLT[U,M(Pss,Pss) ] 2(0,4) 1(0,3) -1.726 0.084
FFP[mL,M(Pss, Pss) ] 0(0,500) 0(0,300) 1.333 0.183
PRBC[U,M(Pss,Ps) ] 3.00(1.12,9.88) 5.0(1.0,9.5) 0.508 0.611
ECMO &) [ d, M(Pas, Pss) ] 6.00(4.96,8.40) 6.64(4.95,8.00) 0.020 0.984
CRRTHFE][d, M(Pas, Pss) ] 4(0,7) 2(0,6) 1.402 0.161
MV IR [ d, M(Pas, Pys) ] 6(4,9) 8(4,11) 0.584 0.559

*: Fisher i IMES1%

K SE XS 2 1 K (OR=18.156, 95% CI: 3.620~
91.059) ; J& Bl B ] % K (OR=1.118, 95%CI : 1.060~
1.180) , pH {E#%{fk OR=0.005,95%CI: 0.000~0.953 ),
KA VE/VT RS 5 (R 4) .

3 % i

AL R WK, ECPR B E 72 h N VE/VT &
AR K 34.74% . FTREFILL T JE A 56 : OSCHRIA
S VEIVT 19 & A 568 R 2 Ik v 28 VIAR 6o,
ECPR & T A Fl i &5 , 5k ik 349 7T e A7 A A e
(] AR v, B 2 R O RS . AL A R B
AHEE nVE/VT 41, VE/VT 419 pH 5K T Lac 5053 2
2 [IH A HTSLEE , ECMO Ji shAsf ] F pH /& VE/VT
AR RIS fE B R 2 @AW 58 i ECPR &Yy
FHARIRIATT , AR E7E 33~35 °Co RIAIR AT BE
S RARIMAR | FEAG O A RS 1, JE4 QT )3
M & A RIS H

AT & BTG H B B i 5 245 4 2 e A ) )
ZRINZEEL 11 ECMO SR 40 VE/VT 1 %A,
A 11 BB E 2 TR E, Hord 761717 2 D1
BB, 85 F (6 1) FEBR B 5 Ak Sk 25 T 25 W 4 E
HY T ik B 451 5 K /D, JC A0 I 4 A3 b o AR

2020AHA DT JRFE T 21k VE/VT AR 1
BRI, 5 0] 25 R K SO A 2, ke
BB B3z ARBH R H 4 B IR R A8 B X
ECMO 325 T & AE VE/VT BURRIRZ 11w , ARHF5E
AR VEIVT A 3 il 5 225 A58 L, ECMO B
B BT E , X ECMO S 37 R L AVER VE/VT, B
B2 A0, AT . VA-ECMO SZRE T, BRE
AT REINELO U , BEAEAF 78 R0, TnT RETTNLC L
RAEE T EECMO SZRFAYT , 7T WL TnT BE 441
e WL G e AR AWFSERREE E L A 3
IRRER 5 ToT BT 5, A 6 9 TnT B 4EREAE AL =
IR 5 — 5 T, AN R B AT e 3 RO W TC s 4 , T
TINER 220 M DR K A A9 & BB
B sk PO R E W, IR AT AL 1R ECMO 324
PR A VEIVT, H VEIVT & AE IR A %1k
ECPR & W TS , Rk, #5301 ECPR £ & ECMO =2
FRFA R AE VEIVT B3, BRI T REH A SE A1
SCHRHIE VE/VT ISR FETE 0 8%~15%",
AW ST IR R HEBRIG TT B 8] F 72 h R, TR
ECPR & & M9 50K £7 16 5 Lt SCmk 43 &, ik
51.58%. #&/8 ECMO XXEGPEIG A 305 L K VE/NT
(3 Rt S RETR YT T RE R AT AU, 2N ECMO
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Table 4 Univariate and multivariable regression analysis of factors influencing the ccurrence of VF/VT

L EAEinii
M= OR(95%CI) P1H OR(95%CI) P
P (%) 0.636(0.253~1.601) 0.336
A 0.990(0.964~1.016) 0.450
B 61.568(0.205~18 530.253) 0.157
(G 0.998(0.959~1.039) 0.936
IRFFEEL 0.916(0.792~1.059) 0.236
APACHE TI3F4y 1.057(0.961~1.162) 0.257
fR LR 1.362(0.531~3.498) 0.520
RN 1.739(0.636~4.753) 0.281
WEPRIA 1.585(0.531~4.732) 0.409
7 e 0.292(0.034~2.532) 0.264
M2 A S 0.490(0.183~1.309) 0.155
PRI 0.417(0.109~1.597) 0.202
Sk IUAESE 1.000
T RIS 0.727(0.245~2.153) 0.565
oAb 0.368(0.126~1.076) 0.068
CRRT 0.370(0.152~0.899) 0.028 0.308(0.067~1.423) 0.131
IABP 1.286(0.487~3.392) 0.612
MV 1.024(0.975~1.076) 0.340
JIIRE: 1.004(0.997~1.011) 0.313
Bk 0.991(0.970~1.013) 0.425
Ji shit ] 1.130(1.075~1.188) <0.001 1.118(1.060~1.180) <0.001
MLLEH 0.996(0.978~1.014) 0.644
LIAAE LA 0.988(0.928~1.053) 0.715
1M 1.001(0.996~1.007) 0.610
JULHEF 1.000(0.998~1.003) 0.788
K’ 1.542(0.851~2.796) 0.153
Ca® 2.517(0.457~13.862) 0.289
Pho™ 0.966(0.457~2.043) 0.928
Mg 0.568(0.024~13.636) 0.727
TN S R o 1.000(1.000~1.000) 0.893
RITA AR AT 1.000(1.000~1.000) 0.746
MM 1.064(0.998~1.133) 0.056
FLIR 1.143(1.038~1.259) 0.007
ik 1.100(0.998~1.211) 0.054
pH 0.013(0.000~0.430) 0.015 0.005(0.000~0.953) 0.048
TNT WA 1.000(1.000~1.000) 0.463
TnT &
TR 1.000
P 13.091(4.457~38.452) <0.001 18.156(3.620~91.059) <0.001
T F 11.429(2.225~58.702) 0.004 10.568(0.922~121.103) 0.058
BNP UAE 1.000(1.000~1.000) 0.376
BNP
B 1.000
P 2.000(0.602~6.642) 0.258
7t 3.556(1.083~11.677) 0.037
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