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Introduction:

We developed and validated a machine learning model to improve the monitoring of stroke patients and the
prediction of impeding early neurological deterioration (END). Despite dedicated management in stroke units,
20% of ischemic stroke patients still present an episode of END that seriously affects long term outcome. The
volume and complexity of data collected in the first days after onset exceed clinicians' capacity for
comprehensive prediction of END.

Methods:

We analyzed data from 2657 consecutive admissions for acute ischemic stroke from 01.01.2018 to 31.12.2021 with
over 190'000 hours of monitoring. We developed a custom extreme gradient boosting model to predict the
occurrence of END in the next 6 hours. The model integrated, the clinical, physiological, imaging and biological
data collected during the first 72 hours of admission, simulating real-time prediction of END. The cohort was split
into training, validation, and test sets. Shapley additive explanations were used to identify the most relevant
predictors for each episode. MIMIC-111 was considered as an external cohort to assess the lower bound of
performance.

Results:

END occurred in 493/2657 admissions (18.6%). Our model achieved a good performanceto predict END in the
following 6 hours with an area under the receiver-operating-characteristic curve of 0.810. The model was able to
identify the predictors of END for each episode. In the entire cohort, the top predictors of END included
continuous clinical evaluation, vital signs, aswell as blood markers of inflammation and organ dysfunction. The
measure of cerebral blood flow was the most important predictor among all acute perfusion CT parameters.
Conclusion:

Our model integrated all clinical and non-clinical variables, enabling real-time-capabl e intelligent monitoring of
END after ischemic stroke. The model opens new perspectives on therole of artificial intelligence to assist
cliniciansin the prediction and management of early clinical deterioration after acute stroke.



