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Abstract:

Coronary artery disease (CAD) is the leading cause of global mortality through the narrowing of coronary arteries from
plague buildup, which restricts blood flow to the heart. Recent studies indicate the genetic underpinnings of CAD and
how complex genetic variations affect its occurrence. However, the scarcity and heterogeneity of genetic datasets
make it difficult to predict CAD with a high degree of accuracy, particularly for rare critical variants. The combination of
patient medical history, clinical variables, and genetic information through machine learning algorithms enhances the
prediction of CAD. However, techniques such as Random Forest, XGBoost, and LightGBM have the potential but are
limited in their predictive capabilities due to data quality and representation issues. This work proposes the use of
GANSs as a solution to overcome these inherent difficulties - generating synthetic genetic variants that can capture the
nuances in real - world data. The GAN-simulated data closely mimics true patterns of genetic variants and hence
reveals complex genetic interactions. Addition of the GAN-simulated data to the CAD prediction model significantly
improves the generalization capability across different populations, reducing bias and allowing an improved estimation
of risk. In conjunction with explainable Al techniques, this GAN-based approach would enable prevention for individuals
at higher risk of developing CAD. Though GANs offer a lot of promise, overcoming challenges like overfitting and mode
collapse as well as ethics associated with using synthetic data calls for a judicious approach for their proper application
in the clinic.
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I. Introduction
Coronary artery disease (CAD) is one of the_mo yorld, caused by the blockage of
coronary arteries in the heart that reduces BESIle[aRIg RN NEEC[[)feMhterventions, CAD is still a major
concern in the world.
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