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[Abstract] Objective To investigate the clinical application of multiplex real-time PCR in pathogen detection
for adult pulmonary infections. Methods A retrospective analysis was conducted on the clinical data of 161 patients
admitted for pulmonary infections in the First Hospital of Shanxi Medical University between August 2022 and
December 2023. All patients underwent both multiplex real-time PCR testing of respiratory specimens and
conventional microbiological testing (CMT). The pathogen detection rate and distribution of pathogens by multiplex
PCR were analyzed and compared with those of CMT. Rates between groups were compared using the chi-square test.

Consistency was assessed using the Kappa value. Additionally, sensitivity, specificity, positive predictive value,
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negative predictive value and accuracy were calculated to evaluate the diagnostic performance of multiplex PCR.
Results Among 161 patients, 144 were detected to be positive for pathogens using multiplex PCR (144/161, 89.44%),
with a total of 22 types of pathogens identified. The detection rate of Streptococcus pneumoniae was the highest among
bacteria (19.25%, 31/161), while the detection rate of SARS-CoV-2 was the highest among viruses (21.12%, 34/161).
The mixed infection rate was 40.99% (66/161). Multiplex PCR showed good consistency with sputum culture in
detecting most bacteria and fungi, including Streptococcus pneumoniae, Staphylococcus aureus and methicillin-
resistant Staphylococcus aureus  (Kappa =0.75). However, its consistency with serological antibody testing was
moderate (0.40<Kappa<0.75). The detection rate of bacteria by multiplex PCR was higher than that by sputum culture
(x*=4.32, P=0.038), and the specificity for detecting all pathogens exceeded 90%. Conclusions Compared to sputum
culture, multiplex real-time PCR exhibits a higher detection rate, particularly for the detection of mixed infections. It

also demonstrates superior specificity compared to serological antibody testing. With its rapid and efficient
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performance, multiplex PCR has significant clinical value in pathogen detection for pulmonary infections.
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