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[ Abstract] Objective To explore the application value of gradient boosted decision trees (GBDT) in predicting
heart failure (HF) in patients with acute myocardial infarction (AMI) during hospitalization after PCI. Methods A total of
200 patients with AMI who underwent PCI in the Second Nanning People’s Hospital from 2021 to 2022 were retrospectively
selected as the study subjects. The patients were divided into a training set (145 cases) and a test set (55 cases) . According
to the occurrence of HF during hospitalization after PCI, the patients in training set were divided into the HF group (48 cases)
and the non—HF group (97 cases) . The general data, laboratory examination indexes and cardiac ultrasound examination
indicators before PCI of patients were collected. Based on the results of univariate analysis, GBDT algorithm model and
Logistic regression model were constructed by R 4.1.2 software to predict the risk of HF in AMI patients during hospitalization
after PCI. ROC curve and calibration curve were used to analyze the discrimination and accuracy of GBDT algorithm model
and Logistic regression model. Results The age of the HF group was older than that of the non-HF group, the proportion of
patients with a history of diabetes, high—sensitivity C-reactive protein (hs—CRP) , white blood cell count (WBC) , neutrophil
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count, and creatine kinase isoenzyme (CK-MB) were higher than those in the non—HF group (P < 0.05) . The indicators with
statistically significant differences in univariate analysis were included in the GBDT algorithm model, and the relative importance
of these six indicators was obtained through the GBDT algorithm, and the descending order was diabetes history (2.220) ,
neutrophil count (7.713) , age (14.734) , CK-MB (16.819) , WBC (24.828) , hs—CRP (33.686) . Multivariate Logistic regression
analysis showed that age, hs—CRP, WBC, neutrophil count and CK-MB were the influencing factors of HF in AMI patients during
hospitalization after PCI in the training set (P < 0.05) . A Logistic regression model was constructed, with the specific formula
as follows: logit (P) =—18.182+0.147 X age+0.233 X hs—CRP+0.438 X WBC+0.242 X neutrophil count+0.003 X CK-MB. The
results of the ROC curve analysis showed that the AUC of the GBDT algorithm model and Logistic regression model for predicting
HF in AMI patients during hospitalization after PCI in the training set was 0.989 [95%CI (0.974, 1.000) | and 0.864 [95%CI
(0.786, 0.942) | . The AUC of the GBDT algorithm model and Logistic regression model for predicting HF in AMI patients during
hospitalization after PCI in the test set was 0.900 [95%CI (0.817, 0.982) ] and 0.763 [95%CI (0.639, 0.888) | . The results of the
calibration curve analysis showed that the probability of HF in AMI patients during hospitalization after PCI in the training set and
test set predicted by the GBDT algorithm model and Logistic regression model was consistent with the actual incidence of HF in
AMI patients during hospitalization after PCI, respectively. Conclusion In this study, the GBDT algorithm model constructed
based on age, diabetes history, hs—CRP, WBC, neutrophil count and CK-MB has an excellent predictive value for HF in AMI

patients during hospitalization after PCI and is superior to the traditional Logistic regression model, which can provide a reference

.15.

for the evaluation of prognosis and intervention treatment of AMI patients after PCI.
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Table 1 Comparison of clinical data between HF group and non-HF group

AEHF# HFZ Kist

A (n=97) (etg) it B

3 (B ) 61/36 27121 0593 0441
R (Txs, %) 61.4+62 66869  -4760" <0.001
FARENBERE (M (QR) , h)  4.0(30) 40(20)  -1.208 0.227
PCIFfIE] (M (QR) , min) 111 (12) 13 (14)  -1.729° 0.084
A (n (%) ) 0.284° 059

STEHR R AL UESE 34(351)  19(396)

A STBAR B AL NUTAE 63 (649) 29 (604)
FILERRE (0 (%) ) 67 (69.1)  36(750)  0.548° 0459
FERRwRL (n (%) ) 29(299)  24(500) 559" 0018
D& (x£5, Y/min) 944+74 942482 -0.703" 0483
Cr(x+s, pmolll) 76482 782482  -1.149" 0.136
TC (x5, mmol/L) 4342059  425+073  1.009" 0314
Tnl (¥+s, pgl) 29+20 35:21  -1.087" 0.059
hs-CRP (M (QR) , mg/L.) 40(39) 73(65)  -3918° <0.001
WBC (M (QR) , x10°/L) 88 (21)  101(28) -3.876° <0.001

PRI (x5, x 10°L) 72424 88+28  -3.608" <0.001

+
CK-MB (M (QR) , UL) 131.6 (944) 218.1 (106.5) -4.152° <0.001
LVID (M (QR) , mm) 46.0 (3.0) 450 (2.0) 1.609°  0.108
LVEF (M (QR) , %) 545 (6.0) 525(80) -1.583 0.114
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Table 2 Multivariate Logistic regression analysis of influencing factors of

HF in AMI patients during hospitalization after PCI in training set

Tt B SE Waldx'fi Pl ORI 95%CI
i 0147 0041 12733 <0001 1158 (1.058, 1.256)
BTRG L -0316 0512 0382 0537 0729 (0267, 1.987)
hs-CRP 0233 0075 9624 0002 1263 (1.090, 1.463)
WBC 0438 0152 8297 0004 1550 (1150, 2.088)
PRI 0242 0093 6818 0009 1274 (1.062, 1.528)
CK-MB 0003 0001 6179 0013 1003 (1.001, 1.006)
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