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Abstract: Objective To explore the clinical value of the artificial intelligence immunofluorescence rapid on-site evaluation (AI-
IF-ROSE) method, which combines artificial intelligence with immunofluorescence staining technology, for the rapid detection of
pathogens in bronchoalveolar lavage fluid (BALF) in lower respiratory tract infections of the lung. Methods A total of 448 pa-
tients presenting with suspected lung infection at the respiratory department of Yidu Central Hospital of Weifang from April 2021
to March 2024 were included in this investigation. Patient alveolar lavage fluid samples were tested for pathogenic microorgan-
isms by AI-IF-ROSE staining and routine ROSE staining. Using the results of culture method as the gold standard, the receiver
operating characteristic (ROC) curve was drawn and the area under the curve (AUC) was calculated to analyze the rapid diagnos-
tic value of the two ROSE techniques for the etiology of bronchoalveolar lavage fluid. Results The AI-IF-ROSE staining method
demonstrated typical morphology of microscopic fungi, bacteria and Mycobacterium tuberculosis, making it easy to observe and
distinguish. The positive detection rates for fungi, bacteria, and Mycobacterium tuberculosis were 14.73%, 27.00% and 10.94%,
respectively. These rates were higher than those achieved with the routine ROSE staining method (10.04%, 19.87% and 7.14%,
respectively), and the differences were statistically significant (x’=4.535, 6.369, 3.923, all P<0.05). Culture methods detected 68
cases of fungal infection, 122 cases of bacterial infection, and 50 cases of Mycobacterium tuberculosis infection. Using the results
of culture methods as the diagnostic standard, ROC curve analysis showed that the AUC for detecting fungal infections in the Al-
IF-ROSE group was 0.985 (95%CI: 0.962~1.000), for bacterial infections was 0.996 (95%CI: 0.987~1.000), and for Mycobacterium
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tuberculosis infections was 0.979 (95%CI: 0.947~1.000), these values were higher than those detected by the conventional
ROSE group, which were 0.831 (95%CI: 0.761~0.901), 0.865 (95%CI: 0.816~0.913) and 0.820 (95%CI: 0.737~0.903), respec-
tively. The differences were statistically significant (all <0.001). Conclusions AI-IF-ROSE technology can quickly distinguish

and classify the microorganisms of bronchoalveolar lavage fluid, and has high clinical advantages and application value in the

early rapid screening of pulmonary lower respiratory tract infection and subsequent precision treatment.
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