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ABSTRACT

Objective Exploring the feasibility of using a machine learning algorithm that combines non-invasive
fractional flow reserve (CT-FFR), as measured by the post-processing platform (Shukun), with
pericoronary fat and plaque quantification data from coronary CT angiography (CCTA) to diagnose
major adverse cardiac events (MACE) in patients with stable angina pectoris (SAP). Methods Clinical
and imaging data from 226 patients diagnosed with stable angina pectoris (SAP) at Sanya Central
Hospital were selected. Based on whether the patients experienced major adverse cardiac events
(MACE) during diagnosis and treatment, the samples were divided into a normal group without MACE
(n=165) and an abnormal group with MACE (n=61). The Shukun platform was used to measure lesion
segment CT-FFR, plaque, pericoronary fat, and coronary lumen quantitative data. The diagnostic
performance of the machine learning algorithm, combining CT-FFR with pericoronary fat and plaque
quantification data, in predicting MACE was evaluated using ROC curve analysis. Results Machine
learning models, including XGBoost, SVM, random forest, and logistic regression, were analyzed. All
models achieved an accuracy of over 0.9 in diagnosing MACE, with the XGBoost model performing
the best, indicating its high effectiveness in diagnosing MACE. Conclusion The CT-FFR combined with
the XGBoost machine learning algorithm, based on an artificial intelligence platform, represents a new
method for diagnosing MACE. It offers superior diagnostic value for predicting MACE in patients with
stable angina pectoris (SAP).

Keywords: Major Adverse Cardiovascular Events(MACE); CT-FFR; Stable Angina Pectoris; Machine Learning
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1.3.1 CT-FFREUED T MAIZETESHBTEENEEN
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&3 TEINEEF SIS MR T A MACERERR T4 (125 #En=203 WX Hn=23)

& HiESE AUC  EMEX XHE RRE  MANTNE BHEFIE  FL

gk JIg&E  1.000 0.985 0.996 0.974 0.975 0.996 0.985
biplkey MiAE  0.980 0.948 0.982 0.916 0.926 0.980 0.951
XGBoost JIgk&  1.000 1.000 1.000 1.000 1.000 1.000 0.998
XGBoost Mit&E  0.983  0.958 0.981 0.935 0.939 0.980 0.959
Logisticlal)3 JlIZk& 0.976 0.939 0.954 0.925 0.927 0.953 0.940
Logistic[Ey3 MiX&E 0.957 0.918 0.932 0.905 0.908 0.935 0.918
SVM JIgR&E 0.988 0.958 0.993 0.923 0.928 0.993 0.959
SVM MiA&E 0971 0.936 0.982 0.893 0.906 0.980 0.940
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