
Machine Learning for Clinical Predictions in 
Emergency Medicine

1. INTRODUCTION 

Machine Learning (ML) refers to a class of algorithms that are 

trained using large existing data sets in order to make 

predictions about novel input data. Newer ML models can 

incorporate increasingly complex input while maintaining 

predictive accuracy. ML models have already shown to be 

equal or superior to clinicians’ abilities in diagnostic imaging 

and dermatology as well as predicting the need for Intensive 

Care Unit (ICU) admission1,2. However, the prognostic and 

diagnostic abilities of these models, specifically in emergency 

medicine, have not been studied.
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This is an image illustrating several popular ML 
modalities3.
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3. HOW THIS IMPACTS PATIENT CARE

2. PRIMARY  FINDINGS
Kareemi et al. analyzed data from 23 studies which included 16,274,647 patients and 72 

different ML models for diagnostic and prognostic predictions within the emergency 

room. These models predicted clinical outcomes such as sepsis, myocardial infarction, and 

in-hospital mortality, as well as several prognostic decisions including hospitalization and 

therapeutic intervention.

The researchers found that in all cases, the overall accuracy of prediction was better for 

the ML models4. ML models were compared to standard care in terms of accuracy, 

specificity, and sensitivity. The models that outperformed current clinical tools to the 

greatest degree were artificial neural network (ANN) algorithms for predicting myocardial 

infarction and ischemic heart disease for patients with chest pain.
 

This review provides strong evidence for the inclusion of ML as a tool in the emergency 

room setting. However, several roadblocks are currently keeping such algorithms from 

being fully implemented. ML models are highly susceptible to bias from the input data 

that they are trained with. Additionally, the definitions of the outcomes that the models 

predict can obscure subtle differences in clinical practice5. Because the studies analyzed 

by Kareemi et al. were different in their methods, endpoints and algorithms, a 

meta-analysis was not able to be performed. This makes it difficult to determine the 

broader applicability of ML in healthcare. Despite these immediate barriers, this study 

shows that these statistical algorithms will play an important role in clinical decision 

making as they continue to improve.
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