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Objectives
Hospital-acquired infection (HAI) is a challenge globally, often associated with incidence of infectious agents exhibiting 
antimicrobial resistance (AMR). 

Internationally, there are numerous publications describing outbreaks of nosocomial infections, typically providing 
characterisation of recognised microorganisms, their antimicrobial susceptibilities and details of infection prevention and 
control (IPC) interventions. 

Environmental patient-facing wastewater (WW) apparatus such as handwashing sinks, showers and toilets are 
identified frequently as the sources of these infectious agents and associated AMR genes (ARGs). 

We have undertaken:
a large-scale metagenomic analysis of the WW system in a large teaching hospital in the Republic of Ireland that has 
experienced ongoing multidrug-resistant HAI outbreaks. 

Diverse taxonomic and resistome profiles were observed across all pipe sections studied, with members of phyla 
Proteobacteria and Actinobacteria dominating. 

The highest numbers of ARGs observed were those encoding resistance to tetracyclines, fluoroquinolones, 
diaminopyrimidines, β-lactams, and macrolides, all of which are significant clinically and are commonly used antibiotic 
classes. 

These unique large-scale analyses reinforce the need for regular decontamination of patient-facing hospital WW pipes 
and effective infection control policies to prevent the transmission of nosocomial infection and emergence of AMR within 
potential WW reservoirs.
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Introductions

Me: 
Microbiologist.
Dean - School of Medicine
University of Limerick

Email: colum.dunne@ul.ie
Colleagues: 
Clinical and Medical Microbiologists and Biochemists.
UHLG and international.

Anatomy, engineering, gastroenterology, hospital management, 
immunology, infection prevention and control, nursing, paediatrics, 
physiology, respiratory medicine, surgery, surveillance, technology 
transfer.



Challenges
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Munoz-Price LS, Poirel L, Bonomo RA, et al. Clinical epidemiology of the global expansion of Klebsiella pneumoniae carbapenemases. Lancet Infect Dis. 2013;13(9):785-796.

Figure. Epidemiological features of producers of Klebsiella pneumoniae carbapenemases by country of origin 
Other carbapenemase types include VIM, OXA-48, or NDM. KPC=Klebsiella pneumoniae carbapenemase. 

K. pneumoniae Carbapenemase 



Progression of Outbreaks 2010 - 2018

ECDC. https://www.ecdc.europa.eu/en/antimicrobial-resistance/threats-and-outbreaks



Irish (Limerick) incidence
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Patients, Carers, Families



Teoh T, McNamara R, Powell J, O'Connell NH, Dunne CP. A retrospective observational study of the impact of 16s and 18s ribosomal RNA PCR 
on antimicrobial treatment over seven years: A tertiary hospital experience. PLoS One. 2021 Oct 12;16(10):e0258552.
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Thank you for 
your interest. 
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