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Strategies to Improve Cardiac Electrical Modeling and Arrhythmic Evaluation

Based on the Progress in Electrophysiological Study

Liu Wenjuan Liu Jianping Gong Haochen Liu Jie”

Department of Pathophysiology s Shenzhen University Health Science Center s Shenzhen 518060

Abstract Arrhythmia is a common group of cardiovascular diseases that seriously threaten human health.
The pathophysiological process and underlying mechanism of arrhythmia are complex and the clinical
treatments are urgently needed to be improved. At present, the virtual heart electrophysiological
simulation model was constructed by integrating a number of physiological and pathological data from the
electrophysiological characteristics of ion channels, action potential, and body surface electrocardiogram
(ECG), which makes great progress in the interpretation of electrophysiological activity and elucidating
arrhythmia mechanism. However, there are still gaps between the simulated results from the
electrophysiological models and the real human ECG activity. In this paper, we propose new strategies to
update, improve and validate virtual heart electrophysiological models at the micro- and macro-scopes based
on the progresses achieved recently in basic and clinical research. Incorporating the new electrophysiological
regulation mechanisms, including B subunits of the ion channels, organelles, and subcellular structures, as
well as electrophysiological data obtained from human-induced pluripotent stem cell-derived cardiac
organoids into constructing electrophysiological models are highly valued. Moreover, we suggest strategies
of combining molecular docking and electrophysiological simulation model in screening and evaluating the

efficacy and safety of anti-arrhythmia drugs or compounds.

Keywords virtual heart; modeling and simulation; cardiac electrophysiology model; arrhythmia; ion

channel
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