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Abstract

Sepsis, a life-threatening organ dysfunction caused by a dysregulated host immune response, exhib-
its high mortality rates closely associated with its multidimensional heterogeneity, encompassing
pathogen diversity, dynamic variations in hostimmunity, and complexity in molecular mechanisms.
Traditional “one-size-fits-all” treatment paradigms have encountered clinical trial failures and
therapeutic efficacy bottlenecks due to their inability to address this heterogeneity. Precision med-
icine aims to resolve sepsis molecular endotypes and dynamic phenotypes through integration of
multi-omics technologies (such as transcriptomics and single-cell sequencing) with artificial intel-
ligence, thereby advancing personalized treatment strategies. However, the translation of precision
medicine faces challenges including the dynamic evolution of endotypes, inadequate adaptability
in clinical trial design, limited technological accessibility in resource-constrained regions, and data
ethics concerns. Future advancements require interdisciplinary collaboration, adaptive clinical tri-
als, and development of low-cost technologies to propel sepsis molecular subtyping from theoreti-
cal frameworks to clinical implementation, ultimately overcoming traditional therapeutic limita-
tions and improving patient outcomes.
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