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Examination of a machine learning based severity prediction
of patients with COVID-19
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The pandemic of COVID-19 has been increasing all over the world, and we have some reports that patients who
could not be hospitalized have died in hotels. To predict the deterioration of patients with COVID-19 at an early
stage, we proposed the following two prediction models, in 12-36 hours and in 24-48 hours. Recently, hospitals in
Tokushukai group have predicted the deterioration by using National Early Warning Score (NEWS). NEWS is a
scoring method that converts a set of vital signs which are respiratory rate, heart rate, systolic blood pressure, body
temperature, SpO,, consciousness, and any supplemental oxygen, to a score at a point in time. It has been difficult
to predict the deterioration at the early stage because NEWS does not consider the fluctuation of the vital signs
information and the characteristic features of the patients.

To improve the prediction accuracy, we propose an ML-EWS (COVID-19) by using a random forest algorithm.
For numerical experiments, we used the information of 3,586 patients admitted to 47 hospitals in Tokushukai group
between July 2020 and February 2021. By using Receiver Operating Characteristic (ROC) curve, ML-EWS
(COVID-19) performed better than NEWS. Moreover, the algorithm analyzed the feature importance for each vital
sign, and the model predicting the deterioration in 12-36 hours showed that SpO, was highly important, and the
other model in 24-48 hours showed that SpO,, body temperature, and respiratory rate were relatively important. As
future work, we will improve the prediction accuracy by using other information such as chronic conditions.
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