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Development and validation of a machine learning model to predict the symptomatic status of COVID-19
patients ZHU Liping, WANG Cunze, WANG Ling. Department of Pharmacy, Fujian Provincial Hospital,
Fuzhou, Fujian 350001, China

[Abstract]  Objective To scientifically and reasonably allocate medical resources, improve the treatment rate, and ex-
plore the effectiveness of machine learning algorithms in predicting symptoms after COVID-19 infection. Methods Clinical infor-
mation of confirmed COVID-19 patients in a tertiary hospital from December 2022 to February 2023 was analyzed retrospective-
ly. All patients were randomly divided into a training set (75%) and a test set (25%). Univariate logistic analysis and the least
absolute shrinkage and selection operator (LASSO) algorithm were used to select feature variables. Four machine learning classi-
fiers, including fully connected deep neural network (FCDNN), distributed random forest (DRF), gradient boosting machine
(GBM), and generalized linear model (GLLM), were used to construct models in the training set and validated the best model in
the validation set. Receiver operating characteristic (ROC) curve area under the curve (AUC), logistic regression loss (Lo-
gloss), root mean square error (RMSE), and mean square error (MSE) were used to evaluate the performance of the machine
learning models. The Gini index was used to evaluate the importance of the optimal model's feature variables. Results A total of
251 patients were included in the analysis, with 154 patients in the training set and 97 patients in the validation set. After univa-
riate logistic analysis and LASSO calculation, 11 feature variables were selected, including age, long-term alcohol drinking his-
tory, poor sleep ratio, poor eating ratio, diabetes prevalence, hypertension prevalence, other disease prevalence, baseline
medication rate, other medication rate, respiratory rate, and CT value of the COVID-19 N gene. Among the four machine
learning models, the GBM model had the highest AUC and the lowest Logloss, RMSE, and MSE. The AUC of the GBM mod-
el in the training set and validation set were 0. 878 0 and 0. 793 3, respectively. The importance of the feature variables evaluated
by the Gini index was as follows: CT value of N gene, age, other diseases, respiratory rate, hypertension or diabetes, long-
term alcohol drinking history, poor eating, and poor sleep. Conclusion This study developed and validated a GBM prediction
model that demonstrated good performance in predicting symptoms after COVID-19 infection. It can provide important reference
for subsequent diagnosis and treatment strategies as well as the allocation of medical resources for patients.
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