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Artificial intelligence drives a new paradigm of adverse drug reaction prediction
and drug regulation
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Abstract: With the acceleration of new drug research and development and the increasing complexity of clinical medication, the
prediction and supervision of adverse drug reactions (ADR) are facing increasing challenges. Traditional pharmacovigilance systems
mainly rely on spontaneous reporting systems and statistical methods, which suffer from problems such as reporting lag,
underreporting, and difficulty in handling high-dimensional, nonlinear and complex data. In recent years, the rapid development of
artificial intelligence (Al) technology, especially the breakthrough of machine learning (ML), deep learning (DL) and multimodal data
fusion methods, provides a new technical path for breaking through the limitations of traditional paradigms and realizing the early
identification and dynamic evaluation of ADR. This paper systematically reviewed the method system of artificial intelligence in ADR
prediction, including ML, DL and multimodal data fusion, and discussed its application scenarios and value in the supervision of the
whole life cycle of drugs. At the same time, this paper analyzes the current challenges of interpretability, data quality, ethical compliance
and other regulatory applications of Al, and looks forward to the future direction of the transformation from “passive response” to
“active prediction” regulatory paradigm. This study aims to provide theoretical and technical reference for building a new paradigm of
intelligent, efficient and credible drug regulation.
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