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Abstract: Laboratory medicine provides essential support for clinical decision-making;however, traditional
approaches to data interpretation are limited in their ability to fully uncover complex associations within high-
dimensional data. This review systematically examines the technological evolution of the integration of artifi-
cial intelligence (AD into laboratory medicine,from early expert systems to current knowledge- and data-driv-
en models. It focuses on advances in four major application areas:risk prediction and early warning, precision-
assisted diagnosis,dynamic monitoring,and intelligent interpretation of laboratory reports. It also provides an
in-depth analysis of ongoing concerns regarding data security, model reliability,and algorithmic fairness. Cur-
rent studies still face key challenges,including insufficient model interpretability,a lack of prospective multi-
center validation,and unclear pathways for clinical implementation. Future efforts should focus on the follow-
ing areas: (1) establishing multimodal, high-quality databases with adequate population representativeness;
(2) developing explainable Al and knowledge- and data-driven models; (3) conducting rigorous prospective
clinical studies; (4) innovating human-Al collaboration models; and (5) improving ethical and regulatory
frameworks. These efforts will facilitate the translation of Al models from research validation into clinical de-
cision support tools and ultimately advance precision diagnosis and treatment.
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