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Strategies for Constructing Early Prediction Models of Septic Shock and Precision Risk Stratification: Research Advances from

Inflammatory Phenotype to Artificial Intelligence Integration
(Corresponding Authors )

Liu Yuhan Cui Qingsong

( Yanbian University Affiliated Hospital, Yanbian, Jilin 133000 )

[Abstract] Septic shock represents a critical stage in the progression of sepsis, characterized by acute onset, rapid deterioration, and high

mortality rates. Early accurate identification of high-risk populations and implementation of stratified interventions are pivotal
for improving patient outcomes and reducing mortality. Traditional prediction methods predominantly rely on single clinical
scores and biochemical markers, which exhibit limitations such as insufficient specificity, delayed dynamic monitoring, and
poor adaptation to patient heterogeneity, failing to meet the demands of clinical precision early warning. In recent years, with
deeper insights into the inflammatory-immune dysregulation mechanisms underlying septic shock, individualized classification
based on inflammatory phenotypes has been progressively refined. Concurrently, the deep integration of artificial intelligence
technologies with multidimensional clinical data has driven the evolution of early prediction models from
single-indicator-driven approaches to multimodal integration and from static assessments to dynamic early warnings. This study
systematically reviews core strategies for constructing early prediction models of septic shock, analyzes the guiding value of
inflammatory phenotype classification in risk stratification, summarizes research advancements in data integration, algorithm
optimization, and model validation for artificial intelligence systems, and identifies current limitations and optimization
directions in predictive models. The findings provide theoretical references for establishing an early warning system for septic

shock that combines precision, practicality, and interpretability, facilitating personalized precision treatment in clinical practice.
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