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Abstract: Cancer is a serious threat to human life and health. Along with the development of medical informatization in China,
healthcare institutions have cumulated a great quantity of clinical data in oncology; however, these data have not been fully explored
owing to the disunity of data standards and great difficulties in data management. Hence, establishing a national clinical big data
management system for oncology based on artificial intelligence could potentially promote the application of clinical data in oncology,
further improving the quality and efficiency of clinical management for oncology. This study conducted an in-depth analysis of the
problems and challenges of clinical data management and application for oncology and presented the significant values of an oncology
clinical data management system. Considering the complexity of multi-source and multi-modal data in oncology, we explored the
possible mechanisms and pathways of applying artificial intelligence to the management and research of clinical data for oncology.
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Furthermore, a full-circle solution was designed, and the construction framework and technology systems were promoted for the
clinical data management system for oncology, including the development of common data models for oncology, data collection and
security management, data standardization and structuring, data analysis and application, and data quality control. Besides, we validated
the feasibility and benefits of the promoted system in clinical practice by taking the clinical data management for lung cancer in a
tertiary hospital as an example. Finally, we proposed some suggestions on the research directions of the clinical big data management
system for oncology.
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