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Abstract ; Artificial intelligence (AD technology is reshaping medical paradigms at an unprecedented pace,
particularly in the field of laboratory medicine. Here, Al has evolved from a simple automation tool into a com-
prehensive agent capable of integrating multi-source information to assist in clinical decision-making. Guided
by the ISO 15189 quality management system, this agent integrates multimodal information encompassing
text,images and time-series data and utilizes technologies such as natural language interaction, knowledge
graphs and large language model (LLM) to achieve intelligent support across the entire workflow, ranging
from specimen collection, logistics scheduling, and testing execution to quality control, report interpretation,
and resource operation control. Its core capabilities include multimodal data collaborative analysis, dynamic
learning optimization, human-machine collaborative decision-making,and full-process automated management,
thereby significantly enhancing diagnostic accuracy and efficiency. Nevertheless, developing such an agent faces
several challenges,such as data heterogeneity that creates information silos,limited clinical interpretability re-
sulting from Al's "black-box" nature, poor interoperability with existing systems, and ethical/compliance
risks pertaining to data privacy and algorithmic bias. Furthermore, this article also analyzes the clinical de-
mands of laboratory diagnostics for Al,emphasizing its crucial role in improving diagnostic efficiency,optimi-
zing full-process quality control, enhancing report interpretation capabilities, and promoting the intelligent
management of laboratories. At the technical application level,it reviews the current status of Al in morpho-
logical diagnosis, test process optimization, quality control and other areas, demonstrating the evolution of
technologies such as deep learning,knowledge graphs and LLLLM and their potential in enhancing diagnostic ef-
ficiency and accuracy. Critical barriers,including a shortage of cross-disciplinary talent, high hardware costs,
and insufficient data standardization, remain to hinder the widespread adoption of Al technology. Looking a-
head, the multi-disciplinary and multi-omics joint comprehensive agent for laboratory diagnostics will become
the ultimate form of the next-generation smart laboratory. The comprehensive agent for laboratory diagnostics
will reshape laboratory work modes,facilitate the development of precision medicine,and usher in a new era of
smart laboratory diagnostics.
artificial intelligence; digital and intelligent
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