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Application of isothermal amplification technology in rapid detection of bloodstream infection pathogens”
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Abstract: Objective  To evaluate the clinical performance of a loop-mediated isothermal amplification
(LAMP)-based microfluidic chip for pathogen identification and antimicrobial resistance gene detection in pos-
itive blood culture specimens. Methods A total of 165 blood culture samples that were positive and reported
by the fully automated culture system at West China Hospital, Sichuan University from July 2024 to March
2025,as well as 57 negative control samples from the same period.were retrospectively included. Nucleic acids
were extracted and then amplified and detected using the isothermal amplification microfluidic chip. The tradi-
tional culture/antimicrobial susceptibility method was used as the gold standard. The positive predictive value
(PPA) and negative predictive value (NPA) were used to evaluate the performance of the method,and the
95% confidence interval was calculated using the Wilson Score Interval. Results The overall PPA was 93. 9%
(95%CI:89.2% —96.7%) ,and the overall NPA was 100. 0% (95%CI:93.7% —100.0%). The overall PPA
for single pathogen was 92. 9% (95% CI:87. 7% —96. 0%) , the PPA for Gram-positive bacteria (G ) was
97.1% (95%CI:90.2% —99.2%) ,the PPA for Gram-negative bacteria (G~ ) was 91. 2% (95%CI :82.1% —
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95.9%) ,the PPA for fungi was 82.4% (95%CI:59.0% —93.8%) ,and the PPA range among different types
of pathogens was 66. 7% —100. 0%. The PPA for multiple pathogens was 80. 0% (95%CI :49.0% —94. 3%).
The overall PPA for resistance genes was 95. 0% (95%CI:86.3% —98.3%) ,and the PPA range for different
resistance genes was 83.3% —100. 0% (for samples with very small sample sizes,only descriptive presenta-
tion was made). Conclusion This constant-temperature amplification microfluidic chip shows high consisten-
cy in detecting common bacteria and most resistance genes in positive blood culture specimens and can obtain

results in a short time,which is helpful to shorten the reporting time and provide reference for early empirical

medication in clinical practice.
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