Superbug Pseudomonas aeruginosa found to digest medical plastics, complicating infection control
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Emerging research reveals a troubling development in the battle against hospital-associated infections. A strain of the notorious bacterium Pseudomonas aeruginosa, commonly identified as a "superbug," has shown the unexpected ability to digest certain medical plastics, specifically polycaprolactone (PCL). This biodegradable plastic is frequently used in sutures, stents, and surgical mesh due to its advantageous properties, such as flexibility and gradual dissolution within the body. Researchers from Brunel University London have shown that this microbe can not only degrade PCL but also utilise it as a nutrient source, thus complicating infection control in hospital environments.
This discovery challenges previously held assumptions surrounding the durability and inertness of clinical polymers against microbial attack. The researchers traced the plastic-digesting capability to a specific enzyme they named Pap1, which can significantly reduce PCL films in laboratory conditions. In effect, this microorganism transforms what was considered a passive material into a potential source of sustenance, allowing bacteria to thrive in settings where they might otherwise struggle.
Professor Ronan McCarthy, who spearheaded the research, stated, "It means we need to reconsider how pathogens exist in the hospital environment. Plastics, including plastic surfaces, could potentially be food for these bacteria." This indicates that the presence of such microorganisms could enhance their persistence in hospital settings, potentially leading to more severe and harder-to-treat infections.
The implications of this discovery extend well beyond plastic's decomposition; P. aeruginosa, once nourished by PCL particles, is likely to develop more resilient biofilms. These biofilms create a protective barrier that complicates treatment attempts, rendering conventional disinfectants and antibiotics less effective. Catheter-related urinary tract infections and ventilator-associated pneumonia, known for their challenging nature, could be exacerbated by such bacterial adaptations.
Furthermore, the examination of genetic databases allows the researchers to surmise that other types of plastics—such as polyurethane and polyethylene terephthalate, found in various medical devices—might also be candidates for microbial consumption. This hints at a larger scope of potential threats where medical equipment could not only become trappings for infection but also actively contribute to a pathogen's survival and proliferation.
In addressing these concerns, experts suggest rethinking the materials used in medical devices. Strategies may include designing polymers resistant to enzymatic breakdown or applying antibacterial coatings to device surfaces. In a related study, the application of enzyme multilayer coatings was shown to significantly curb biofilm formation on urinary catheters, demonstrating a promising approach to enhancing patient safety. 
Moreover, enhancing hospital surveillance protocols could involve actively screening for plastic-degrading enzymes in microbial isolates to help identify outbreak sources that standard practices may overlook. The urgency for these adaptations is underscored by the World Health Organization’s identification of Pseudomonas aeruginosa as a critical pathogen in need of new therapeutic options, evidencing the considerable public health risk posed by this superbug.
As researchers prepare for future studies to track the genetic mutations associated with this plastic-digesting ability, they will also investigate its impact on the integrity of implanted devices and the potential release of harmful inflammatory by-products during digestion. It is a stark reminder of how the very materials designed for healing may unwittingly be providing a feast for the pathogens we seek to defeat.
The study's findings urge a significant paradigm shift in how medical professionals view and manage infections related to plastic components in hospitals. As McCarthy aptly noted, “Plastic is everywhere in modern medicine, and it turns out some pathogens have adapted to degrade it, and we need to understand the impact this has on patient safety." This concept not only affects hospitals but also calls for a more comprehensive evaluation of how materials in medical devices are designed, constructed, and maintained, as the stakes in patient care continue to rise.
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