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Abstract:  Objective To establish a predictive model for death within 7 days in patients with acute ischemic stroke
undergoing endovascular treatment based on the machine learning method, and to explore key predictive factors. Methods
A total of 293 patients with acute ischemic stroke who received endovascular treatment in the Department of Neurology,
Shanxi People’s Hospital, from January 2021 to June 2023 were enrolled. A total of 33 preoperative variables were
collected, including demographics, disease history, and auxiliary examination results. The patients were divided into a
training set and a validation set, and the random forest algorithm and the Extreme Gradient Boosting (XGBoost) algorithm
were used to establish predictive models. The performance of the models was assessed based on accuracy, sensitivity,
specificity, and the area under the ROC curve (AUC). Results In the training set, the random forest model showed the
best performance in predicting 7-day mortality, with an AUC of 0.986, a sensitivity of 95.8%, and a specificity of 91.1%,
with a better performance than the XGBoost model and the Logistic regression model. In the training set, the XGBoost model
had better AUC and specificity than the random forest model in predicting 7 - day mortality (AUC: 0.908 vs 0.860;
specificity: 98.0% vs 97.9%) , but with a poorer sensitivity than the random forest model (26.7% vs 66.7%). The key
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predictive factors in the random forest model and XGBoost model included National Institutes of Health Stroke Scale score,

Glasgow coma score, and Alberta Stroke Program Early CT Score. Conclusions

Machine learning - based models can

effectively predict death within 7 days in patients with acute ischemic stroke, which provides a valuable tool for clinical

decision-making.
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A AT mRS 7 5
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NIHSS/%~;[M(P,, P,J)] 16.00(12. 00,20. 00) 21.00(16.00,30. 25) 4.305 <0. 001
GCS/4 3 [M(P,g, P, 12.00(7.25,14.00) 7.50(5.75,10.00) 4. 481 <0. 001
A #T SBP/mmHg; (x+s) 140. 33+21. 35 138. 50+20. 51 0.487 0. 627
A AT DBP/mmHg; [M(P,,, P,)] 80. 00(73.00,91.00) 82.50(75.75,87.50) 0.511 0. 609
A 3T MAP/mmHg; [M(P,,, P.,)] 101. 00(92. 00, 111. 00) 100. 00(96. 00, 110. 50) 0.019 0.985
AAT d2 4%/ (mmol/L) ; [M(P,, P, 7.15(6.10,8.78) 7.65(6.75,9.13) 1.755 0.079
P 9 e
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HMe — H R B IR F 2eln(%)] 33(17.2) 16(42.1)
NLR[M(P,, P,/)] 6.71(4.14,11.85) 7.82(4.45,16.23) 1.171 0.241
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APTT/s; (xs) 29.25+3.12 29. 14+3.62 0. 197 0. 844
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¢Tnl/(ng/mL) ;[M(P,, P,,)] 0.24(0.01,0.71) 0.03(0.01,0.58) 1.293 0. 196
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LDL-C/(mmol/L) ; (xs) 2.72+0. 87 2.58+0. 74 0.928 0. 355
TG/(mmol/L) ;[M(P,s, P,,)] 1.14(0. 84,1.65) 0. 85(0.76,1.80) 1.713 0.087
TC/(mmol/L) ;[M(P,, P,))] 4.24(3.25,5.06) 3.72(3.20,4.83) 1. 449 0. 147
ASPECTS/%;[M(P,, P,J)] 6.00(5.00,7.75) 4.50(1.75,6.25) 3.241 0.001
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