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patient-level prediction

Introduction

COVID-19 is causing high mortality worldwide. Quantifying the risk of poor outcomes in COVID-19

infected patients could help develop strategies to shield the vulnerable during de-confinement?.

Methods
We analyzed a federated network of electronic medical records and administrative claims data

from 14 data sources and 6 countries, mapped to a common data model.

Participants

Model development used a patient population consisting of >2 million patients with a general
practice (GP), emergency room (ER), or outpatient (OP) visit with diagnosed influenza or flu-like
symptoms any time prior to 2020. The model was validated on patients with a confirmed COVID-

19 diagnosis across five databases from South Korea, Spain and the United States.

Predictors and outcomes

Age, sex, historical conditions, and drug use prior to index date were considered as candidate predictors.

Outcomes included i) hospitalization with pneumonia, ii) hospitalization with pneumonia requiring



intensive services or death, and iii) death in the 30 days after index date.

Results

Overall, 44,507 COVID-19 patients were included for model validation, after initial model development
and validation using 6,869,127 patients with influenza or flu-like symptoms. We identified 7 predictors
(history of cancer, chronic obstructive pulmonary disease, diabetes, heart disease, hypertension,
hyperlipidemia, and kidney disease) which combined with age and sex could discriminate which patients
would experience any of our three outcomes. The models achieved high performance in influenza. When
transported to COVID-19 cohorts, the AUC ranges were, COVER-H: 0.69-0.81, COVER-I: 0.73-0.91, and
COVER-F: 0.72-0.90. Calibration was overall acceptable, with overestimated risk in the most elderly and

highest risk strata.

Conclusion
Three 9-predictor models perform well for COVID-19 patients for predicting hospitalization, intensive
services and fatality. The models could aid in reassurance of low risk patients and shield high risk patients

from COVID-19 during de-confinement.
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