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Molecular Epidemiological Analysis of Antibiotic Resistance Genes, Virulence
Genes, and Plasmid Replicons in Carbapenem-Resistant Escherichia coli
Colonizing the Intestines of Psychiatric Patients
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Abstract: Objective This study aimed to analyze the molecular epidemiological characteristics of carbapenem-resistant Esch-
erichia coli(CREC) colonizing the intestines of psychiatric inpatients, to provide evidence for clinical prevention and control.
Methods Fecal samples were collected from inpatients in the Department of Psychiatry at Guizhou Provincial Second People's
Hospital between October 2023 and May 2024 (n=1 534). Carbapenem-resistant Enterobacteriaceae (CRE) screening was con-
ducted using MacConkey agar plates supplemented with carbapenem discs. CRE isolates underwent bacterial indentification and
antimicrobial susceptibility testing. Whole-genome sequencing was performed on all CREC isolates (n=17) to analyze resistance
genes, virulence genes, plasmid replicon types, and multi-locus sequence typing (MLST). Results The intestinal colonization
rate of CREC was 1.1%. The isolates exhibited high resistance rates to 3 -lactam antibiotics and trimethoprim-sulfamethoxazole,
while remaining susceptible to amikacin and tigecycline. 17 isolates harbored carbapenemase gene, with blayp,.s being the pre-
dominant type (n=15). Genes conferring resistance to extended-spectrum (3 -lactamases (ESBLs), aminoglycosides, tetracyclines,
and quinolones were also commonly identified. All CREC strains carried multiple virulence genes associated with adhesion, inva-
sion, iron acquisition, biofilm formation, and immune evasion. IncF plasmids were the most prevalent, with IncFIB (AP001918)
being the predominant replicon type (n=13). MLST analysis revealed high genetic diversity among the isolates. Conclusions
CREC colonizing psychiatric patients in this setting predominantly carried the blayp,,.s gene and was characterized by multidrug
resistance, a broad virulence gene repertoire, and potential for plasmid-mediated horizontal dissemination. These findings un-
derscore the need for enhanced active surveillance and rigorous implementation of comprehensive infection control measures in

psychiatric wards to mitigate transmission risks.
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