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            Abstract
Sepsis is the third leading cause of death worldwide and the main cause of mortality in hospitals1,2,3, but the best treatment strategy remains uncertain. In particular, evidence suggests that current practices in the administration of intravenous fluids and vasopressors are suboptimal and likely induce harm in a proportion of patients1,4,5,6. To tackle this sequential decision-making problem, we developed a reinforcement learning agent, the Artificial Intelligence (AI) Clinician, which extracted implicit knowledge from an amount of patient data that exceeds by many-fold the life-time experience of human clinicians and learned optimal treatment by analyzing a myriad of (mostly suboptimal) treatment decisions. We demonstrate that the value of the AI Clinicianâ€™s selected treatment is on average reliably higher than human clinicians. In a large validation cohort independent of the training data, mortality was lowest in patients for whom cliniciansâ€™ actual doses matched the AI decisions. Our model provides individualized and clinically interpretable treatment decisions for sepsis that could improve patient outcomes.
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                    Fig. 1: Data flow of the AI Clinician.[image: ]


Fig. 2: Selection of the best AI policy and model calibration.[image: ]


Fig. 3: Comparison of clinician and AI policies in eRI and average dose excess received per patient of both drugs in eRI with corresponding mortality.[image: ]
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                Data availability

              
              MIMIC-III is openly available. Access to the eRI data is restricted to the Philips eICU Research Institute. The eICU Collaborative Research Database contains a sample of over 200,000 patient stays from the eRI database that is freely available. The databases were queried in pgAdmin 4â€‰v 1.3, and computations were implemented in Matlab R2017a (MathWorks, Inc.). Access to the computer code used in this research is available by request to the corresponding authors. To facilitate the reproduction of our results, we provide the list of anonymous patient identifiers for both databases in Supplementary Data 1 and 2.
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