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Construction of a prediction model for adverse clinical outcomes after percutaneous coronary
intervention in elderly patients with non-ST-segment elevation myocardial infarction based on
machine learning algorithms Liv Lin,Li Hua ,Zhang Zhiliang ,Wang Haiyang ,Li Jingchang ,Zhang
Yuxin,Xing Tian. Nanyang , Department of Cardiovascular ,Nanyang Central Hospital ,473000 Henan ,China

[ Abstract] Objective To construct a prediction model for adverse clinical outcomes in elderly
patients with non-ST-segment elevation myocardial infarction ( NSTEMI ) after percutaneous coronary
intervention( PCI) based on machine learning algorithms. Methods A total of 320 elderly NSTEMI
patients were selected as the modeling set and the patients were divided into good group(202 cases) and
poor group( 118 cases) according to whether they had adverse clinical outcomes after PCI. Another 80
elderly NSTEMI patients were selected as the validation set. General clinical data and laboratory
examination results of the patients were collected and compared. Univariate analysis was used to evaluate
the influencing factors of poor clinical outcomes in elderly NSTEMI patients after PCI. Multivariate logistic
regression , classification and regression tree ( CART ) , back propagation neural network ( BPNN) and
support vector machine ( SVM ) algorithm were used to build prediction models. Receiver operating
characteristic( ROC) curve was used to evaluate the discrimination and prediction efficiency of each
model. Results Multivariate logistic regression analysis showed that age, uric acid (UA) , homocysteine

(Hey) ,preoperative heart function Killip Il , hypertension =2 grade were risk factors for poor clinical
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outcomes in elderly NSTEMI patients after PCI. The left ventricular ejection fraction (LVEF) was the
protective factor( P <0.05). The importance of each variable in CART model from high to low importance
was Hey, LVEF, UA  hypertension = grade 2, and age. The importance of each variable in BPNN model
from high to low was LVEF, UA, Hcy, age, preoperative cardiac function Killip IIl , hypertension =2
grade. The importance of each variable in SVM model from high to low was hypertension =2, UA, Killip
IT,LVEF ,age and Hcy. ROC curve results showed that the SVM model performed well in the area under
the curve ( AUC) , sensitivity, specificity and other indicators, and had the best prediction efficiency.
Conclusion Adverse clinical outcomes after PCI in elderly NSTEMI patients are influenced by multiple
factors synergistically. Machine learning algorithms, especially the SVM, outperform traditional models in
terms of prediction accuracy.
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wB B 531 Ga.C A T Wi PRI M B T A R =2

- (B/%) (%) [#],(%)] [#],(%)] [#],(%)] [#],(%)] [#],(%)] [#,(%)]
B 320 214106 69.42 £3.37  135(42.19) 81(25.31) 118(36.88)  29(9.06) 66(20.62) 136(42.50)
NS 80  49/31  69.89 +3.86 34(42.50) 22(27.50) 32(40.00) 11(13.75) 19(23.75) 38(47.50)
X2/t 1l 0.899 1.083 0.003 0.160 0.267 1.563 0.374 0.651
P1E 0.343 0.280 0.959 0.689 0.606 0.211 0.541 0.420

g ARELINEE Killipll 2% GRACE #4) LDL-C HDL-C LVEF UA Hey

- [],(%)] (41) (mmol/L) (mmol/L) (%) (mmol/L) (mmol/L)
g 320 150(46.88) 145.36 £40.01  2.63+£1.02  0.96+0.34 53.62+10.03 375.62+50.32  13.26 +3.02
AN 80 34(42.50) 146.32 £39.62  2.57£1.03  0.94+0.32 54.23+10.13 379.62+50.12  13.42+3.11
X2/l 0.493 0.192 0.470 0.476 0.486 0.636 0.421
P 0.483 0.848 0.639 0.634 0.628 0.525 0.674
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AEHA 118 83/35  70.123.64  53(44.92) 32(27.12) 44(37.29) 9(7.63) 23(19.49) 71(60.17)
BF4H 202 131771 68.38+3.72  82(40.59) 49(24.26) 74(36.63) 20(9.90) 43(21.29) 65(32.18)
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B, (%) ] (4r) (mmol/L) (mmol/L) (% ) (mmol/L) (mmol/L)
R4 118 75(63.56) 147.76 £37.68  2.73+1.02  0.9520.34 51.90 £10.49 387.36 £56.12  14.26 +3.23
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