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Background:

The clinical course of severe COVID-19 varies greatly, and there has been no existing method
to predict the worsening of conditions during treatment. Objective: To construct and validate
a model that predicts the progression of respiratory status in the later stages of treatment for
severe COVID-19 using early monitoring data. Methods: A retrospective observational study
was conducted on severe COVID-19 patients admitted to the Emergency and Medical Intensive
Care Unit (EMICU) of Nagoya University Hospital from January 2020 to September 2021.
The Autoregressive Integrated Moving Average (ARIMA) model was used to predict changes
in respiratory status, utilizing the PaO2/FiO2 ratio as time-series data. Results: The study
included 197 patients with severe COVID-19. The ARIMA model demonstrated good predictive
ability, with a sensitivity of 62% and specificity of 81% for predicting a PaO2/FiO2 ratio <200 on
Day 7, and a sensitivity of 92% and specificity of 47% for a ratio <300. Conclusion: The ARIMA
model was able to predict the progression of respiratory status in the later stages of treatment
for severe COVID-19 using early treatment data.





