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A B S T R A C T

The burgeoning crises of antimicrobial resistance and plastic pollution are converging in healthcare settings, 
presenting a complex challenge to global health. This study investigates the microbial populations in healthcare 
waste to understand the extent of antimicrobial resistance and the potential for plastic degradation by bacteria. 
Our metagenomic analysis, using both amplicon and shallow shotgun sequencing, provided a comprehensive 
view of the taxonomic diversity and functional capacity of the microbial consortia. The viable bacteria in 
healthcare waste samples were analyzed employing full-length 16S rRNA sequencing, revealing a diverse bac-
terial community dominated by Firmicutes and Proteobacteria phyla. Notably, Proteus mirabilis VFC3/3 and 
Pseudomonas sp. VFA2/3 were detected, while Stenotrophomonas maltophilia VFV3/2 surfaced as the predominant 
species, holding implications for the spread of hospital-acquired infections and antimicrobial resistance. Anti-
biotic susceptibility testing identified multidrug-resistant strains conferring antimicrobial genes, including the 
broad-spectrum antibiotic carbapenem, underscoring the critical need for improved waste management and 
infection control measures. Remarkably, we found genes linked to the breakdown of plastic that encoded for 
enzymes of the esterase, depolymerase, and oxidoreductase classes. This suggests that specific bacteria found in 
medical waste may be able to reduce the amount of plastic pollution that comes from biological and medical 
waste. The information is helpful in formulating strategies to counter the combined problems of environmental 
pollution and antibiotic resistance. This study emphasises the importance of monitoring microbial communities 
in hospital waste in order to influence waste management procedures and public health policy. The findings 
highlight the need for a multidisciplinary approach to mitigate the risks associated with antimicrobial resistance 
and plastic waste, especially in hospital settings where they intersect most acutely.

1. Introduction

Plastic pollution and antimicrobial resistance (AMR) are two inter-
related issues that pose serious risks to human health and are at the 
centre of the increasingly complicated global health crisis (Cubas et al., 
2023; Pham et al., 2021; Wang et al., 2023). The rapid spread of 
superbugs, and emergence of drug-resistant infection brought by 

pathogens caused by the AMR in clinically relevant microorganisms 
constitutes a major concern in both hospital and environmental settings 
(Bañuls et al., 2018; Magnano San Lio et al., 2023; Murray et al., 2022). 
Hence, the microplastic-antibiotic resistance has been reported as a new 
threat to public health, particularly with the increased disposal of 
plastics in healthcare waste (HCW) (Piergiacomo et al., 2022; Tuvo 
et al., 2023). The use of single-use plastics in hospital treatment is 
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