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Abstract. Sepsis remains a leading cause of morbidity and mortality in critically ill patients, 

demanding innovative strategies for timely intervention. This study aims to evaluate the efficacy of 

machine learning algorithms in predicting sepsis outcomes, leveraging clinical data from a cohort of 

hospitalized patients. A total of 1,500 patient records were analyzed using supervised learning 

models, including Random Forest and Gradient Boosting. Results indicate that the models 

demonstrated significant predictive accuracy, with an area under the curve (AUC) of 0.85, 

surpassing traditional scoring systems such as SOFA and qSOFA. These findings suggest that 

integrating machine learning into clinical practice could enhance early detection and treatment of 

sepsis, potentially reducing mortality rates. This study highlights the critical role of advanced 

analytics in modern medicine, advocating for broader implementation across healthcare systems. 
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Introduction 

Sepsis is a life-threatening condition characterized by a systemic inflammatory response to 

infection, leading to multi-organ failure and significant mortality. As per recent estimates, 

approximately 49 million cases occur worldwide annually, with sepsis contributing to 

nearly 11 million deaths each year. The urgency of addressing this global health crisis has 

intensified, as the incidence continues to rise, particularly in vulnerable populations, 

including the elderly and those with comorbidities. The current standard of care relies 

heavily on clinical scoring systems such as the Sequential Organ Failure Assessment 

(SOFA) and quick SOFA (qSOFA), which, while useful, often fail to provide timely and 

accurate prognostic information for early intervention. Consequently, the development and 



validation of more effective predictive tools are paramount. This paper aims to investigate 

the application of machine learning algorithms as a potential solution to enhance the 

prediction of sepsis outcomes in hospitalized patients. By analyzing a comprehensive 

dataset of clinical variables from patients diagnosed with sepsis, we aim to determine the 

predictive power of various machine learning models compared to conventional scoring 

systems. The methodology section delineates the algorithms utilized, including Random 

Forest and Gradient Boosting, and their respective performances in identifying patients at 

risk of adverse outcomes. The results section discusses the predictive accuracy achieved, 

highlighting the area under the curve (AUC) values and the implications of these findings 

on clinical practice. Finally, the discussion will reflect on the limitations of current 

predictive models and the potential for integrating machine learning into routine clinical 

workflows. This paper provides a structured approach to evaluating the impact of advanced 

analytics on sepsis management, contributing to the ongoing discourse on improving 

patient care in critical settings. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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