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Application of metagenomic sequencing in precise tracing of carbapenem-resistant Klebsiella pneumoniae

infection outbreaks in ICU

Xiaogin Wu", Jin Li, Liran Shi, Feng Guo, Jing Xue, Hongxia Kan, Aiying Li

Department of Infection Control, The people's hospital of Jiawang of Xuzhou, Xuzhou, Jiangsu

[ Abstract] Objective To explore the application of metagenomic next-generation sequencing(mNGS) technology
in the investigation of hospital infection aggregation caused by Carbapenem-resistant klebsiella pneumoniae (CRKP).
Methods Using mNGS and traditional pathogen cultivation methods, pathogen detection and tracing were conducted on 6
patients withCRKP infection in a comprehensive ICU of a hospital from April 3-26, 2024. Environmental hygiene
monitoring was carried out on bed units and potentially contaminated environments, and comprehensive control measures
such as isolation, hand hygiene, and surface cleaning and disinfection of objects were taken to evaluate their prevention
and control effects. Results The mNGS results reported that the B-lactam resistance gene CTX was isolatedfrom the
samples of 6 patients. After comprehensive expert judgment, 4 patients were diagnosed with hospital infection, 1 patient
was found to have sample contamination, and 1 patient was brought in from outside the hospital after colonization. this
event is considered ahospital infection outbreak. The results of environmental hygiene monitoring showed that 4cases of
CRKP were detected in the environment, with a positive rate of 4.16% (4/96),mainly concentrated on the patient bed rails,
pillows, ECG monitor knobs, and the surface ofurine collection bags. After implementing multidisciplinary joint infection

control measures,the compliance rate of doctors' hand hygiene increased from 43.67% (38/87) to 82.6% (76/92), and the
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prognosis of patients was good. No new cases were found in subsequent monitoring Conclusion mNGS has the

characteristics of high precision, short time consumption, and high accuracy, which can be applied to the prevention and

control of hospital infection outbreaks and the study of drug resistance genomes.

[ Keywords] Carbapenem-resistant klebsiella pneumoniae; Metagenomic next-generation sequencing; Hospital

infection; Prevention and control; Resistant gene
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