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Fig. 1 Artificial Intelligence Combined with Tumor Big Data to Address Key Issues in Tumor Diagnosis and Treatment
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Current Applications, Challenges, and Future Prospects of Tumor Big

Data and Artificial Intelligence in Tumor Diagnosis and Treatment

. + t : : *

Wenxuan Xiao Shen Zhao Yizhou Jiang
Department of Breast Surgery, Fudan University Shanghai Cancer Center ; Department of Oncology, Shanghai Medical College ,
Fudan University, Shanghai 200032, China

Abstract Tumor remains a significant global public health challenge. Despite advancements in modern
medicine, there are still numerous unmet clinical needs in areas such as precision diagnosis and treatment,
risk assessment, and drug development. With the evolution of big data technologies, tumor big data has
gradually emerged as a crucial force driving innovation in the field of oncology. This review outlines the
characteristics of tumor big data, including multi-omics data (such as genomics, transcriptomics,
proteomics, and metabolomics) and multi-modal data (such as clinical, imaging, and pathological data),
and explores the current applications of integrating tumor big data with artificial intelligence in tumor
diagnosis and treatment. Additionally, we analyze the main challenges faced at this stage, such as
insufficient data standardization, technical bottlenecks in multi-modal data integration, limited model
interpretability, and a lack of clinical validation, while also discussing potential solutions. Finally, we look
ahead to future trends, emphasizing the importance of constructing specialized large models for tumor
diagnosis and treatment, achieving multi-dimensional data fusion, and designing personalized, demand-

driven precision management strategies.

Keywords tumor diagnosis and treatment; tumor big data; artificial intelligence; multi-omics data; multi-

modal data; precision medicine
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