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[Abstract] Objective To establish a high-throughput and rapid detection method for eight common respiratory
pathogens (including influenza A virus, influenza B virus, human bocavirus, human metapneumovirus, parainfluenza
virus, Mycoplasma pneumoniae, Chlamydia pneumoniae and Bordetella pertussis) based on the microfluidic chip and
rapid real-time quantitative PCR technologies, and provide a simple, rapid new technique for clinical detection of

common respiratory pathogens. Methods Optimized primers, probes, and reaction systems were designed for the



[& BR A7 96 2 A Y 2p 4 ks 2025 45 2 A5 52 555 1 1 Inter ] Epidemiol Infect Dis, February 2025, Vol. 52,No.1

detection of eight pathogens. A fan-shaped microfluidic chip capable of simultaneously detecting eight pathogens was
developed. Eight reaction solutions were freeze-dried and prefabricated in different channels of the microfluidic chip.
The specificity, sensitivity, and reproducibility of the microfluidic chip combined with a rapid fluorescence PCR
detection method were evaluated. Furthermore, 192 throat swab samples collected from the Laboratory Center of
Zhejiang Provincial People’s Hospital in 2021 were tested for the eight pathogens by nucleic acid extraction and
compared to existing clinical diagnostic kits. Results A method based on a microfluidic chip and rapid fluorescence
PCR for detecting eight common respiratory pathogens was established. The sensitivity was the highest with the
concentration ranging from 107 to 10° copies/mL. There was no cross-reactivity with other respiratory pathogens,
indicating high specificity. The coefficient of variation for reproducibility was less than 5%. Among the 192 throat
swab samples tested, 115 were positive for pathogen nucleic acids, with a positivity rate of 59.89% (115/192). Of these,
94 cases were single-pathogen infections, with a positive rate of 48.96% (94/192), and the predominant pathogen was
parainfluenza virus. There were 21 cases of mixed infection, with a positive rate of 10.94% (21/192), and the
predominant pathogens were parainfluenza virus and Mycoplasma pneumoniae. Compared to the nucleic acid detection
kit used in clinical settings, this method demonstrated a 100.0% concordance for influenza A virus, influenza B virus,
Mycoplasma  pneumoniae, Chlamydia pneumoniae, Bordetella pertussis, human bocavirus, and human
metapneumovirus. The positive predictive value(PPV) and negative predictive value(NPV) for parainfluenza virus were
96.0% (97/101) and 97.8% (89/91), respectively. Conclusions The microfluidic chip-based method combined with
rapid fluorescence PCR established in this study is simple, rapid, accurate and high-throughput for detection of eight
common respiratory pathogens. It is suitable for clinical pathogen screening in respiratory diseases.
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