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The diagnostic classification value of an Al-based CT radiomics model for bacterial pneumonia

Jiali Wu
Tianmen City Traditional Chinese Medicine Hospital, Tianmen, Hubei

[ Abstract] Objective To establish a CT imaging feature analysis model for differentiating pulmonary inflammation
caused by Streptococcus pneumoniae, Staphylococcus aureus, and Klebsiella pneumoniae, enabling early clinical
identification of pathogenic bacteria and subsequent adjustment of appropriate treatment regimens. Methods A total of
80 cases of bacterial pneumonia diagnosed in the hospital from January 2023 to December 2024 were selected and
categorized based on etiological testing results: 28 cases of Streptococcus pneumoniae infection, 25 cases of
Staphylococcus aureus infection, and 27 cases of Klebsiella pneumoniae infection. All cases underwent plain chest CT
scans, with 126 imaging parameters extracted from the affected areas. Data reliability was verified using intra-group
correlation coefficients, and qualified parameters were retained for key parameter selection via the Least Absolute
Shrinkage and Selection Operator (LASSO) algorithm to construct a multi-classification diagnostic model. Pathogen
culture and nucleic acid test results served as evaluation criteria for assessing model performance, with comparative
analysis conducted between diagnoses by two experienced radiologists. Results The model demonstrated diagnostic
accuracy rates of 89.3%,88.0%, and 92.6% for infections caused by the three pathogens, respectively, achieving an
overall diagnostic accuracy of 90.0%. ROC curve statistics showed area under the curve values of 0.912,0.905, and
0.931 for the three groups, confirming the model’s superior discriminative diagnostic capability. Conclusion The
analytical model developed using CT imaging data accurately distinguishes pulmonary imaging differences caused by
different pathogens, outperforming conventional manual image interpretation in diagnostic accuracy and offering
significant clinical utility for rapid identification of infectious pathogens.
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