Abstract
Antimicrobial resistance (AMR) is a growing public health and environmental challenge, particularly in resource-limited settings where wastewater treatment and environmental surveillance remain inadequate. This study investigated the occurrence of antibiotic residues and heavy metals and their relationship with antibiotic resistance, heavy metal resistance, virulence, and genomic characteristics of Escherichia coli (E. coli) in wastewater and aquatic environments in Accra, Ghana. Water, sediment, and soil samples were collected from hospital effluents, a wastewater treatment plant, the Odaw River and Korle Lagoon, and an informal electronic-waste recycling site. Seven antibiotics were quantified using solid-phase extraction and high-performance liquid chromatography with photodiode array detection, while heavy metals were analysed using ICP-MS and ICP-OES. E. coli isolates were subjected to antimicrobial susceptibility testing, and multidrug-resistant (MDR) isolates were whole-genome sequenced using Illumina MiSeq. Chloramphenicol, trimethoprim, ampicillin, amoxicillin, and cefuroxime were detected at concentrations of up to 0.992, 0.332, 0.531, 0.238, and 0.127 mg/L, respectively, with trimethoprim and chloramphenicol presenting potential ecological risks. Heavy metals occurred in the order Zn>Cu>Cr>As>Pb>Cd, with several concentrations exceeding permissible environmental limits. Of 57 E. coli isolates, 75.4% were resistant to at least one antibiotic and 44% were MDR. Twenty-five MDR isolates were sequenced, revealing 20 sequence types, including clinically relevant and novel STs, and diverse β-lactamase and carbapenemase genes, including blaCTX-M-15 and blaOXA-181. Twenty-one isolates harboured 128 antibiotic resistance genes, while 13 carried heavy-metal resistance genes. These findings demonstrate that contaminated urban aquatic environments in Accra constitute reservoirs of antimicrobial-resistant bacteria and chemical contaminants, highlighting the need for integrated One Health surveillance and targeted environmental management to mitigate the emergence and dissemination of AMR.
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