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[Abstract] Objective To identify the risk factors related to the timing of patients receiving extracorporeal
membrane oxygenation (ECMO) initiation and construct a risk prediction model for ECMO initiation timing. Methods
Patients who received ECMO admitted to the Second Xiangya Hospital of Central South University from January 2020
to January 2024 were retrospectively collected. The case data mainly included physiological and biochemical indicators
1 hour before ECMO initiation. According to the outcome of the patients, they were divided into survival group and death
group. Univariate and multivariate Logistic regression analysis were used to analyze the predictors of mortality risk in
patients with ECMO, and a nomogram prediction model was constructed. The discrimination, calibration accuracy, and
goodness of the model were evaluated by the receiver operator characteristic curve (ROC curve), calibration curve, and
the Hosmer-Lemeshow test, respectively. Decision curve analysis (DCA) evaluated the clinical net benefit rate of the
model. Results A total of 81 ECMO patients were included, including 59 males and 22 females; age range from
16 to 61 years old, with a median age of 56.0 (39.5, 61.5) years old; 20 patients received veno-arterial (V-A) ECMO, and
61 patients received veno-venous (V-V) ECMO; 23 patients ultimately survived and 58 patients died. Univariate analysis
showed that age, blood urea nitrogen, serum creatinine, D-dimer, arterial blood carbon dioxide partial pressure, and
prothrombin time of the death group were all higher than those of the survival group, while albumin was slightly lower
than that of the survival group. There was a statistically significant difference in the direct cause of ECMO initiation
between the two groups. Multivariate Logistic regression analysis showed that age [odds ratio (OR) = 1.069, 95%



PR G TG S B BE S 2025 4F 8 H A 37 45 8 8] Chin Crit Care Med, August 2025, Vol.37, No.8

confidence interval (95%CI) was 1.015-1.125, P = 0.012], direct cause of ECMO initiation [with heart failure as the
reference, return of spontaneous circulation (ROSC) after cardiopulmonary support (OR = 30.672, 95%CI was 1.265-
743.638, P = 0.035), novel coronavirus infection (OR = 8.666, 95%CI was 0.818-91.761, P = 0.073), other severe
pneumonia (OR = 4.997, 95%CI was 0.558-44.765, P = 0.150)], pre-ECMO serum creatinine (OR = 1.008, 95%CI was
1.000-1.016, P = 0.044), prothrombin time (OR = 1.078, 95%CI was 0.948-1.226, P = 0.252), and D-dimer (OR = 1.135,
95%CI was 1.047-1.231, P = 0.002) were entered into the final regression equation. A nomogram prediction model
was developed based on these five factors. The area under the ROC curve (AUC) of the model was 0.889 (95%CI was
0.819-0.959), higher than the AUC of the sequential organ failure assessment (SOFA; AUC = 0.604, 95%CI was 0.467—
0.742). The calibration curve showed good consistency between the model predictions and the observed results. The
Hosmer-Lemeshow goodness-of-fit test showed that y > = 4.668, P = 0.792. DCA analysis showed that when the risk
threshold was 0-0.8, the net benefit rate was greater than 0, which was significantly better than that of SOFA score.
Conclusions The risk prediction model for the timing of ECMO initiation, constructed using five factors (age, direct cause

of ECMO initiation, thrombin time, serum creatinine, and D-dimer), demonstrated good discrimination and calibration.

* 763 -

It can serve as a pre-initiation assessment tool to identify and predict post-initiation mortality risk in ECMO patients.
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FEAEBUR (B3 A AF A B T4

1.4 Siil=#5007 : SPSS 26.0 Fl Rstudio 4.3.0 itk
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LL# ] Manne-Whitney U R85, 3HECFORUFIEL B,
B R LR R ¢ P K. et P<0.1
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Hk 14(60.87) 45(77.59) R 2(8.70)  12(20.69)
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CIERE 1(4.35) 3(5.17) VV-ECMO 17(73.91)  44(75.86)
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PLT( X 10°/L, x +5) 192.61+107.86 156.14+92.26  1.528 0.130| | APTT (s, M(Q,,(5)) 39.60(30.70,47.77)  40.85(35.10,59.50) -1.524 0.128
ALB(g/L, x£s) 31.93+562  2937+523  1.938 0.056| | PT [s,M(Q,,Q;)) 15.10(13.30, 16.80)  15.85(14.10,17.98) -1.425 0.154
pHAA(M(Q,, 05)) 732(7.22,7.44) 7.33(7.20,743) -0.351 0.726|| D- " RIK(mg/L, M(Q,, Q)]  4.83(2.56,11.00)  8.06(3.80,24.72) 2283 0.022
Pa0, (mmHg, M(0,, 0;)) 66.30 58.60 ~0.780 0.435|| K" (mmol/L, M(Q,, ()] 4.13(3.86,5.06) 4.23(3.82,4.82)  -0.089 0.929

(53.00,77.00)  (49.00,75.05) Na® (mmol/L, M(0,, 05)) 140.80 140.50 20440 0.660
PaCO, (mmHg, x+s) 4285+1239  5114+1875 1956 0.054 (136.30, 144.30) (13698, 149.00)
Lac (mmol/L, M(Q,, Q)] 2.63(1.60,8.30) 2.35(1.68,6.10) -0.037 0.971| | L4 [ mmol/L, M (Q,, ;)] 9.50(8.50,10.80)  9.90(7.78,12.23) -0.052 0.958
S0, (M(Q,,0,)) 0.850 0.861 ~0356 0.722|| CK-MB (UL, M(0,, ;)] 48.00(21.20,87.70) 27.95(17.08,83.95) -0.660 0.509

(0.800,0.950)  (0.800, 0.922) NT-proBNP (ng/L, M(0,,0)) 553600 3239.50 0435 0.663
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T : ECMO B RSMERIA A, Hb M40 T, WBC b AN, NEU iR i 45, PLT S if/MiiT4C, ALB A, Pa0, i
KA, PaCO, sk — AR MK, Lac 9 IIFLAR, SO, 9 MARMIFIE , ALT SN 24 RS 2R , AST KA MRS 24, TBIL Jy SAH
213, BUN IR ZE AL, SCr N M WUET, Fbe-C LT 4ERE (5, TT Sy Mg E], APTT A3 A 7358 i 76 s ], PT k56 i B S et ],
CK-MB S LR R Lt , NT-proBNP S N A IFIFHARHTHS, PCT FEF5 R ; 1 mmHg=0.133 kPa

%3 ECMO B2EFRARETImEZE/R

% [FZ Logistic @354

5 B s x'fH P OR{H 95%CI
AEi 0.066 0.026 6304 0.012  1.069 1.015~1.125
F3h ECMO B

PEEERIR TR 2.159 1204 3217 0.073  8.666 0.818 ~91.761

FRENT R 1.609 1.119 2.068 0.150  4.997 0.558 ~44.765

ROSC JG DSz #3423 1.627 4.429 0.035 30.672 1.265 ~743.638
SCr 0.008 0.004 4.061 0.044 1.008 1.000~1.016
TT 0.075 0.066 1314 0252 1.078 0.948 ~1.226
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Wi ~7.977 2.428 10.791 0.001 <0.001
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