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Advances in the Application of Artificial Intelligence for Cardiovascular Disease Risk Stratification and Personalized Treatment
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[Abstract] Cardiovascular diseases rank as the leading cause of death globally, and their management has long faced challenges such as
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insufficient accuracy of risk stratification tools and limited efficacy of "one-size-fits-all" treatment strategies. The integration of
artificial intelligence (Al) technology is driving a fundamental transformation in this field: shifting from broad population-based
risk assessment to precise, individualized dynamic management. This article provides a systematic review of the latest
advancements in Al applications for cardiovascular disease risk stratification and personalized treatment. At the risk
stratification level, deep learning models can now integrate multimodal data—including imaging, electrophysiological, and
multi-omics data—exceeding the performance limitations of traditional scoring systems. At the personalized treatment level, Al
is reshaping clinical decision pathways for antithrombotic strategies, catheter ablation, and revascularization by identifying fine
phenotypes and constructing "digital twin" models to simulate intervention outcomes. However, behind this technological
prosperity lie profound challenges, such as inadequate model generalization capabilities and the "black-box" dilemma. This
paper argues that the paradigm shift from "prediction" to "intervention" hinges on developing interpretable Al systems and
establishing novel human-machine collaboration mechanisms, which are prerequisites for Al's genuine integration into
cardiovascular clinical practice.
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