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[Abstract] Objective: To identify independent risk factors for 30-day mortality and construct a prognostic prediction model based on
multidimensional clinical indicators in adult patients receiving extracorporeal cardiopulmonary resuscitation (ECPR) who survived at
least 72 hours after extracorporeal membrane oxygenation (ECMO) cannulation. Methods: This was a single-center retrospective cohort
study. Adult ECPR patients admitted to the Department of Emergency Medicine of the First Affiliated Hospital of Nanjing Medical

University between January 2022 and December 2024 were consecutively enrolled. Patients were divided into the survival group (46
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cases)and the death group(72 cases)according to their 30-day survival status after ECMO initiation. Baseline characteristics , treatment
-related data, and maximum vasoactive-inotropic score within 24 hours and 72 hours after cannulation (VISmax24 h, VISmax72 h)were
collected and compared between the two groups. Multivariate logistic regression was performed to establish the prediction model. The
area under the receiver operating characteristic curve, calibration curve, and decision - curve analysis (DCA) were used to evaluate
discrimination, calibration, and clinical utility of the model, and internal validation was conducted via the Bootstrap method. Results:
A total of 118 ECPR patients were included, and the 30 -day mortality rate was 61.0% (72/118). Multivariate logistic regression
demonstrated that acute physiology and chronic health evaluation I CAPACHE Il Dscore(OR=1.260,95%CI: 1.064-1.492, P=0.007),
coronary heart disease (CHD) (OR=7.464, 95% CI: 1.284-43.386, P=0.025) , continuous renal replacement therapy (CRRT) (OR=
4.146,95%CI: 1.400-12.275, P=0.010) , and VISmax72 h(OR=1.083,95%CI: 1.018-1.153, P=0.012) were independent risk factors,
whereas delta cardiac troponin-T between day 1 and day 3 after cannulation (AcTnT) (OR=0.050, P=0.048)served as an independent
protective factor. The prediction model incorporating the above five variables yielded an area under the curve of 0.836(95%CI: 0.765—
0.907). The calibration curve showed high consistency between model - predicted probabilities and actual observed probabilities.
Decision curve analysis indicated favorable clinical net benefit of the model. The C-index after Bootstrap internal validation reached
0.891. Conclusion: The prediction model integrating APACHE I score, CHD, CRRT, AcTnT, and VISmax72 h exhibits satisfactory
predictive performance for 30-day mortality risk in adult ECPR patients surviving =72 h after ECMO cannulation. Integrating three

dimensions including baseline disease severity, organ injury and dynamic hemodynamic recovery, this model provides a quantitative

tool for early clinical risk stratification, therapeutic adjustment and doctor-patient communication.
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Table 1 Analysis and comparison of clinical characteristics in ECPR patients
Variable Survivor group (n=46) Death group(n=72) X/7 P
Male[n(%) ] 28(60.87) 53(73.61) 2.117 0.146
Agel years, M(Pss, Prs) ] 57(42,65) 58(45,68) -1.168 0.244
BMI[ kg/m?, M(Pas, P:s) ] 25.34(23.25,27.44) 24.22(22.84,26.50) -1.424 0.154
Hypertension[n(%) ] 14(30.43) 32(44.44) 2316 0.128
Diabetes mellitus[ n(%) ] 4(8.70) 14(19.44) 2.509 0.113
Coronary heart disease[ n(%) ] 3(6.52) 15(20.83) 4.447 0.035
APACHE I score[ M(Pss, Pr5) ] 34(32,36) 38(35,39) -5.038 <0.001
ECMO duration[ days, M (Pss, Pr5) ] 5.97(4.45,7.65) 5.38(3.92,7.88) -0.660 0.510
Continuous renal replacement therapy [n(%) ] 20(43.48) 57(79.17) 15.767 <0.001
Initial albuminl /L, M(Pas, P+s) ] 32.30(27.95,38.50) 30.75(25.35,38.30) -1.330 0.183
Blood-products transfusion volume[ mL/Ckg+d) , M(Pss, Pr5) ] 0€0,0.23) 0.46(0,2.02) -3.828 <0.001
CRRT duration [d, M(Pss, Pss) ] 3.00€0,8.75) 0€0,5.00) -1.473 0.141
Mechanical ventilation duration [d, M(Pss, P35) ] 7(5,10) 9(6,14) -1.810 0.070
Initial shockable rhythm[ (%) ] 31(67.40) 31(43.06) 6.666 0.010
AcTnTLM (Pas, Prs) ] 0.49(0.34,0.59) 0.37(0.23,0.47) 3.353 0.001
Peak-brain natriuretic peptide[ (pg/mL) s M(Pas, Prs) ] 8947.0(3 545.9,20 490.0) 7 859.1(5263.2,13 030.0) -0.442 0.659
VISmax24 h[M(Pss, Py5) ] 26.93(16.25,39.75) 30.00(20.00,57.00) -2.010 0.044
VISmax72 h[M(Pas, Pr5)] 8.20(4.63,16.50) 20.38(12.00,33.75) -4.274 <0.001
*2 %A% Logistic 835347
Table 2 Multivariate logistic regression analysis
Variable B coefficient OR 95% CI P

APACHE II score 0.231 1.260 1.064-1.492 0.007

Coronary heart disease 2.010 7.464 1.284-43.386 0.025

Continuous renal replacement therapy 1.422 4.146 1.400-12.275 0.010

Blood-products transfusion volume 0.258 1.294 0.786-2.131 0.311

Initial shockable rhythm 0.664 1.943 0.695-5.428 0.205

AcTnT -2.996 0.050 0.003-0.972 0.048

VISmax24 h -0.026 0.974 0.944-1.005 0.098

VISmax72 h 0.080 1.083 1.018-1.153 0.012
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Figure 1 Nomogram for predicting 30-day mortality risk among ECPR patients surviving=72 h after cannulation
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Figure 4 Decision curve analysis for the nomogram pre-
dicting 30-day mortality risk among ECPR pa-

tients surviving =72 h after cannulation

B : T 2 O VLA B R JE 1 e S AR £
0 LN PR A A SR T A5 477 B 00 B S A A 3RS, T T
BN E A . B F R OLR , TnT 720 ULEZ
5 6 hFFah T, T 24 hik B, mTRrsz 1 8. K
G PRI 5T AR CE 5, 25 R i B 5 10 L4 P
Sl ML R 8 AT S BUMTE T T AKCEFHE™ . o TnTHRGHE
B s O LA A7 P AT 3, S BH i o LR AR PR
5 MR R = A N W R ARG . 55"t
FOUEBIHE5Z VA-ECMO o J8 AR 7 38 ¢ Tn'T 51
(2 d ) T RIS B3 R At 2 IEAH G (AUC R
0.704, FHEFINE N 66.9%, M TINE N 89.1%) .
VIS Vo3 i AW AL AZ AR i . AW 78 1 [F)
44 N\ VISmax24 h 1 VISmax72 h, & 7E 4 #£ LR 5
J1EE R (B JE AR NI . EAFE R R, IR T 5
2R e E R M VR A4 R K 5, VISmax24 h 5
FETS XK 5 A 95 (OR=0.974) . X — I R 1] fE 2
N, (24 h ) 78 1 L T M 250 AR B 9
A5, T A S 17 I AR 2= A 0k 7 A0 A 5 v (1) AR
MR 3 FAE TR A B 45 R 12 )5 2 (72 WA
VRS LA VG R 250 . VISmax72 h i T RL BEAR, I
PRAMAE L5 O WU 11 P S5 I [ 2 B0 — B ——0
JIE BB A5 SE A7 35 IR0 D) B 22 15 24~48 h T 4R BGE ",
ECMO J5 31 J5 72 h 0o Dh 6 15 0 22 R L

A AF B DB TR ] &K . Hu Z B HE 7T T VIS
fE VA-ECMO 12 Wi 0 Y MR AR 5o 28 255 v (1) 70 5 i
o 3X I [R]EME Z ot BF AT 45 R R B 882 il
(50.6%) 835 KB N AET, 75 VISmax 55 1= (1) 8 3
IR ALK . 30 dIRAE R R B RAL R 3A
(VIS<20 73 # N 40.7% , VIS>20 43 # N 64.9%; P <
0.001) . - HA%E & 1) VIS VP 0 A A s e 1 R R 1
WSCRE, MRS E BT = 1 VIS 4 =2 TS A BRI
B 5 TR (Rl 7~ o Ning 552056 T K B0 04 122 1) B 5k
ST (3 170 o5 AR 7D R B, 53 VIS B B
V) 4R 282 18 vy 2 (1) e PN P 26 W 3 v TR R PR
CBE N AE T RS EE N 1.82, 95%CI: 1.54~2.14, P <
0.001; ICU J2 28 d FET-JR 2 35 i), EPUE“RF S A
B B v 1 VIS 42 5 AN R AR B 5 J0 N B 73X
— WA

Bk IR R 2 22 Ah, AHIE 5T SR 25 43 BT AR I TR )
HZ A5 ECPR 35 30 dSET- MR HAh B & . 72
I R B T, AR T AR E A T AP <
0.001), ECMO 1] [K] 4 Sy Fit ikt S ek 1L Ty fie P g 5 75
R LA L1 G 2 20 L IR A, X AT BRI AR
R 77, AR R I ot B B AEPE L 245 75 3K P, i
IR K& L E AR R REZ a2, ¥
G T o B0 e 0 4 o 5 B B/ G ik 2 0 B I R
AL HINE N W (P=0.0D), Z 0B Z T
WO FAFRE , ECPR A N AR MR AL 2, 2 T
WFFEUESE, 7E 352 ECPR [ 38, WIUG T BRE o
5 RUF DR TG A7 1E B3 R SR kP2
(American Heart Association, AHA) fi& 75 9 B #f 5
Hh S0 T R T A RT3 AR RN GO I R A R, AR
4t CPR 2K WU 7] 2% (& ECPR, 44 “ 4] 4 7T [ Bl L
BN BN B OB — > B
Bl AN NEIE L S VS S VAT E 3 T sty =2
AR &S APACHE T 345 VISmax72 h %% 0
BEAEILENA O B EA —EIRIRSH M E.

AHIF T A G N TC AL A0 I TR 5 CPR i S it
KO MEEREE 2 ECMO B % R 5% %5 A 1A ECPR Bt #if
TG B (B 4B bR o — 77 THI A2 A T2 99N 3B 53 e A1 O
JUE B8 45 £ 5, LR 2R e (b K 1 Bt T SR SR 1
Ak, 22 H0 1) TG 56 # RS A B IS TR) 0 5RO 2% L
P TVEMN BN TR IEIR A . 55— 77 TH A VPAl
Y5 X 4y DA 15 B9 AHA2023 BRI B 75 & 1 4
2021 (European Resuscitation Council, ERC2021) ]
Hff B 45 N TR) AH S F8 A FH T ECPR _EHLRT i & 45 1E
FE W RS R TS A ECMO LA E > T A



4655 101
20264 10 H

PhisZE, BRIHEE, M 5. SR T 2 4EEE IR R IR AR AR C0 il & 55 FE 3 30 d 975 BT TN A5
WIRIEEL) . pE BB R 2 CH AR B ARD 5 2026, 46(10): 1553-1560

FEATH ] ECMO _EHLAFE 72 b J5 R 55 Tl 5 70 )2
HAr AN EHUE ST B BOR E AL, SR BN R3S
AR EAER, HB A $E bR 5 )2 B AN, UESEAE 24
YiFE R R 1T AUC N 0.836, 15 1 fi 28 5 7= T +E
R 5 S BRIN B W A, DCA B 7 58 BRE Y6 Bl N
HAw R4 38 25, Bootstrap PN I8 IE fF — B 45 2k
N 0.891, [ I it 25 4% v 1l 28 Uk 5% il 2% 40 BT — T
i, 7850 UE SRR AEA O NFEN [X 20 P AR HESE S
I RV 3R 2 A, DT A2 Bt A JRUE 20 2 75 3K, (H
TESAFIMEBIAEHT, ) R HAR ORI,

K RAFAES T RIRM . & %, B [a] it
WA EA R, v] REAF (L £ far s M ECPR
P38 T IR 202 W e ay SRR, (U Hok A
=W B 2 0l AE R E TR, 2 H0 ECPR
PR B B MR s Rk R E 2 BA R
5E ECPR 2T e 11 = B R B Sz H 0, e g 1
FAJ 8 A1 B0 AIE BB, A B Bff A 7R 5 a0 i AL R
HIK, HEBR 7 ECMO _EALE 72 h WAET o1, B ke 47
TR AR ST T, B 5N T AR A 2
&7 e, RGBTSR [ 48 A5 CUn i
]\ CPR % ECMO J& 3l 8] J2 ECMO H: A&iE 5 1
TRARRER, J5 S ATBE AT 708 VG B A 2 RO R
£, e SRS I ) AH ¢ S 40, o FL g N AR Y g
— SR IETR A%

zi E Rk, &% APACHE 1 ¥4 .CHD.CRRT.
AcTnT % VISmax72 h 5 JUH5 b A4 2 [ T AR Y, Af
FF A5 72 h BN ECPR &5 30 d AE T2 JRUK:
oY B — IR B FANME

25 S R

FFF A {5 8 45175 WA AE R 25 0 8

Conflict of Interests:

All authors declare that there is no conflict of interests.

{EZ IR A AR

LIS e SN AN € HL € SR I (RS
5 Mg T ST TR S R SCHT s BRI S ST AR 2k
SCHT o

Author’ s Contributions:

Yao Yunhao was responsible for study design, data collec-
tion and analysis, plotting, and manuscript writing; Mei Yong
was responsible for research guidance and manuscript review-
ing; Chen Xufeng was responsible for research guidance and

manuscript reviewing.
(&% 30k ]

[1] Klick R. Extracorporeal cardiopulmonary resuscitation-ev-

idence and implications[J]. Dtsch Arztebl Int, 2024, 121

(2]

(3]

[4]

(5]

L6]

(7]

(8]

(9]

[10]

Li1]

[12]

[13]

1559 -
(5):163
Supady A, B&lohlavek J, Combes A, et al. Extracorporeal
cardiopulmonary resuscitation for refractory cardiac

arrest [J]. Lancet Respir Med, 2025, 13(9): 843-856

D WL HKESE, R, & AT e A E
E B N RO el L ). R fE B SRR
2022,34(11):1213-1217

Tang L, Zhang C Y, Li J Y, et al. Advances in the study of
vasoactive inotropic score in critically ill patients[J]. Chi-
nese Critical Care Medicine,2022,34(11):1213-1217
Chen D L, Lin Y K, Li C I, et al. Impact of mechanical cir-
culatory support on out - of - hospital cardiac arrest out-
comes stratified by vasoactive-inotropic score: a retrospec-
tive cohort study[J]. Resusc Plus, 2024, 19: 100743
Carlson J M, Etchill E, Whitman G, et al. Early withdraw-
al of life sustaining therapy in extracorporeal cardiopulmo-
nary resuscitation (ECPR) : results from the extracorporeal
life support organization registry[J]. Resuscitation, 2022,
179:71-77

Dennis M, Supady A, Abrams D, et al. Recommendations
in extracorporeal cardiopulmonary resuscitation post re-
suscitation care via an international, modified delphi ap-
proach[J]. J Am Heart Assoc,2026,15(4):e047548
El-Menyar A, Wahlen B M. Cardiac arrest, stony heart,
and cardiopulmonary resuscitation: an updated revisit[J].
World J Cardiol, 2024, 16(3): 126-136

Jeppesen K K, Rasmussen S B, Kjaergaard J, et al. Acute
kidney injury after out-of-hospital cardiac arrest[J]. Crit
Care, 2024,28(1): 169

Li C, Wang Y, Wang X, et al. Acute kidney injury and car-
diogenic shock severity for mortality risk stratification in
patients supported with VA ECMO[J]. ESC Heart Fail,
2024, 11(6):3872-3881

Fleming G M, Askenazi D J, Bridges B C, et al. A multi-
center international survey of renal supportive therapy
during ECMO: the kidney intervention during extracorpo-
real membrane oxygenation (KIDMO)group[J]. ASAIO J,
2012,58(4):407-414

Hoste E A, Bagshaw S M, Bellomo R, et al. Epidemiology
of acute kidney injury in critically ill patients: the multi-
national AKI-EPI study[J]. Intensive Care Med, 2015, 41
(8):1411-1423

Surjit A, Prasannan B, Abraham J, et al. Acute kidney in-
jury in patients undergoing extracorporeal membrane oxy-
genation: a retrospective cohort study [J]. Indian J Crit
Care Med, 2024,28(1):26-29

Zhang D, Li I, Huang W, et al. Vasoactive-inotropic score as
a promising predictor of acute kidney injury in adult pa-

tients requiring extracorporeal membrane oxygenation [J].



- 1560 - NI

R

46 5510 1

7ok 20264E10 H

(14]

[15]

L16]

[17]

[18]

[19]

ASAIO J,2024,70(7):586-593

Ramsarran J, Albertson T, Hoops T, et al. Investigating
biomarkers associated with mortality in patients receiving
VA-ECMO for cardiogenic shock: a systematic review[ ] ].
J Osteopath Med, 2026, 126(7):305-312
Celinska-Spodar M, Zateska Kocigecka M, Kowalik I, et
al. Troponin T and survival following cardiac surgery in
patients supported with extracorporeal membrane oxygen-
ation for post-cardiotomy shock [J]. Diagnostics (Basel) ,
2023, 14(1):45

%Nk 5, LU E A T E
Jik - Bl bk A A1 it 4 5 VR 97 B JR AR B BB TS 1Y
TR B : — TUESE 5 4 B BT FEL) ] s He a0 S
Fl 2, 2020,32(9): 1091-1095

Li W, Chen X F, Mei Y, et al. Value of cardiac troponin T
in predicting the prognosis of patients with cardiogenic
shock receiving veno-arterial extracorporeal membrane ox-
ygenation treatment: a consecutive 5 - year retrospective
study[J]. Chinese Critical Care Medicine, 2020, 32(9) :
1091-1095

Laurent I, Monchi M, Chiche J D, et al. Reversible myo-
cardial dysfunction in survivors of out-of-hospital cardiac
arrest[J1. J Am Coll Cardiol,2002,40(12):2110-2116
Dunton K, Weeks P A, Gulbis B, et al. Evaluation of vaso-
active - inotropic score and survival to decannulation in
adult patients on venoarterial extracorporeal life support:
an observational cohort study[J]. ASAIO J,2023,69(9):
873-878

Hu Y, Wang L, Yang F, et al. Prognostic implication of va-
soactive inotropic score in adult patients with cardiogenic

shock on veno-arterial extracorporeal membrane oxygen-

[20]

[21]

[22]

(23]

[24]

[25]

ation[J]. J Thorac Dis, 2024, 16(2): 1097-1107

Ning Y L, Guan T X, Niu X L, et al. Vasoactive-inotropic
score reduction rate is highly associated with prognosis
for critically Ill patients with cardiogenic shock: insights
from the real -world dynamic data [J]. Cardiovasc Ther,
2026,2026: 8989505

Thao L T P, Buscher H, Nguyen T L, et al. Liberal or re-
strictive transfusion for veno-arterial extracorporeal mem-
brane oxygenation patients: a target trial emulation using
the OBLEX study data[J]. Crit Care, 2025,29(1):360
Soar J, Bottiger B W, Carli P, et al. European Resuscita-
tion Council Guidelines 2021 : adult advanced life sup-
port[J]. Resuscitation, 2021, 161: 115-151

Rajsic S, Tauber H, Breitkopf R, et al. Mortality predic-
tors and neurological outcomes following extracorporeal
cardiopulmonary resuscitation (eCPR) : a single - center
retrospective study [J]. J Cardiovasc Dev Dis, 2024, 11
(9):272

Tran A, Rochwerg B, Fan E, et al. Prognostic factors asso-
ciated with favourable functional outcome among adult pa-
tients requiring extracorporeal cardiopulmonary resuscita-
tion for out-of-hospital cardiac arrest: a systematic review
and meta-analysis[]]. Resuscitation, 2023, 193: 110004
Perman S M, Elmer J, Maciel C B, et al. 2023 American
Heart Association Focused Update on adult advanced car-
diovascular life support: an update to the American Heart
Association Guidelines for cardiopulmonary resuscitation
and emergency cardiovascular care[J]. Circulation, 2024,

149(5): e254-€273

(YF5: 2026-06-24; 1&[8]: 2026-09-05; & A : 2026-09-07)

(Am#E:E K)

B e S S S o A S S S e e S e e S B Ea S e e e e

(EHEF 1510 )

[25]

[26]

#£,2023,27(2):238-243

Jiang J, Qian J, Zhu L G, et al. Comparative analysis on
seroprevalence of hepatitis B in 2010 and 2020 in Ji-
angsu Province[J]. Chinese Journal of Disease Control &
Prevention, 2023,27(2):238-243

T RSE, A, 2 R, 55 2024 4R i MRS LB R
T3 ML AL AT 3 27 S e TR AT L L0 ). o 4 S8 Al
PR 2025, 39(4): 461-467

Fu S M, Cao B N, Li X, et al. Investigation and analysis
on hepatitis B serum epidemiology and genotyping in Jilin
province in 2024 [J]. Chinese Journal of Experimental
and Clinical Virology,2025,39(4):461-467

Yan RY,Sun M H, Yang H'Y, et al. 2024 latest report on

[27]

[28]

hepatitis B virus epidemiology in China: current status,
changing trajectory, and challenges [J]. Hepatobiliary
Surg Nutr, 2025, 14(1):66-77

Zheng H, Wang Y, Wang F Z, et al. New progress in HBV
control and the cascade of health care for people living
with HBV in China: evidence from the fourth national se-
rological survey, 2020[J]. Lancet Reg Health West Pac,
2024,51:101193

Qi X Y,HuY Z,Jiang W. Epidemiological trends and pro-
jections to 2035 of hepatitis B burden in China, 1990-
2021[J]. PLoS One,2025,20(9): 0330633

(Y #5:2025-10-24; &[] : 2026-01-25; F A : 2026-02-06)

R Ut T 25 850





