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Prediction of multidrug-resistant gram-negative bacterial infections in community hospitals
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Abstract

Multidrug-resistant Gram-negative bacteria (MDR-GNB) constitute a pressing global public health concern.
The primary objective of this study was to develop a predictive model for identifying multidrug -resistant Gram-negative
bacterial (MDR-GNB) infections using blood samples at Thatphanom Crown Prince Hospital, Nakhon Phanom Province,
between January 2016 and December 2020, using the eXtreme Gradient Boosting algorithm. This retrospective study included
a total of 624 samples. The findings revealed that the majority of patients with MDR-GNB infections were over 70 years old,
accounting for 38%, with an average age of 65 years (S.D. = 18.42). The most frequently identified bacteria were Escherichia
coli (63.02%) and Klebsiella pneumoniae (11.46%). The machine learning model developed using the eXtreme Gradient
Boosting method demonstrated an ability to accurately classify patients with MDR-GNB infections with 71% accuracy and
66% of AUC. Additionally, logistic regression analysis identified that patients infected with Escherichia coli had a higher risk
of MDR-GNB infection (adjusted OR 3.44, 95% CI12.41 - 4.91, p-value < 0.001), with a significantly higher risk observed in
cases involving Enterobacteriaceae producing extended-spectrum beta-lactamases (ESBL) (adjusted OR 19.88, 95% CI 5.70 -
69.27, p-value < 0.001). Based on the study results, the overall performance of the XGBoost model showed Sensitivity,
Specificity, and AUC values higher than 60%, reflecting its superior discriminatory ability compared to the logistic regression
model. The results suggest that the developed model can be effectively used for surveillance among patients in the hospital

setting, thereby improving the control and prevention of the spread of MDR-GNB infections.
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