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• Different types of antimicrobial resistant bacteria. 
 

• Carbapenemase-producing Enterobacteriaceae (CPE) are 
resistant to almost all available antibiotics 
 

• Treatment of infection with CPE very difficult. 
 

• Different types of carbapenemase enzymes – most 
common in Ireland  and the U.K. are KPC, OXA-48 and 
NDM. 
 

• January 2017 - first report of death due to an untreatable 
infection caused by NDM-producing Klebsiella 
pneumoniae1 
 

1. Chen L, Todd R, Kiehlbauch J, et al. Pan-resistant New Delhi metallo-beta-lactamase-producing Klebsiella pneumoniae — Washoe County, Nevada, 2016. MMWR Morb Mortal Wkly Rep 2017; 66: 33 
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https://health.gov.ie/wp-content/uploads/2019/01/One-Health-Report-on-Antimicrobial-Use-Antimicrobial-Resistance.pdf




Source: National Carbapenemase Producing Enterobacterales Reference Laboratory service Annual Report 2017. 

Antimicrobial Resistance  - Humans 





Where Antimicrobials and Antimicrobial Resistant Bacteria Go 



• Dispensing raw sewage in the vicinity of recreational bathing areas is 
a major risk for transmission of antimicrobial resistant organisms. 
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• Dispensing raw sewage in the vicinity of recreational bathing areas is 
a major risk for transmission of antimicrobial resistant organisms. 
 
 
 
 
 
 
 
 
 
 

• Do current drinking and bathing water quality regulations protect 
public health? 
 

What we Know and What we Need to Know 

Source: EPA, Urban Waste Water Treatment in 2017 



• Current waste water treatment processes do not remove all  
  antimicrobial resistant organisms (AROs) 
 

 
• What level and type of waste water treatment is effective for the 

removal of AROs? 
 
 

• Integrated constructed wetlands are a natural alternative to 
conventional wastewater treatment processes but are they 
effective at removing AROs? 
 
 

What we Know and What we Need to Know 



• Land spreading of organic wastes (animal manure and sewage 
sludge) is an important part of the circular economy 

 
 
• Studies have shown land spreading of manures increased the 

proliferation of ARO  and abundance of antimicrobial resistance 
genes in soils1,2. 
 

What we Know and What we Need to Know 

1. Udikovic-Kolic, N., Wichmann, F., Broderick, N. A. & Handelsman, J. Bloom of resident antibiotic-resistant bacteria in soil following manure fertilization. Proc. Natl. Acad. Sci. 111, 15202–15207 (2014). 
2. Muurinen, J. et al. Influence of Manure Application on the Environmental Resistome Under Finnish Agricultural Practice with Restricted Antibiotic Use. Environ. Sci. Technol. acs.est.7b00551 (2017). doi:10.1021/acs.est.7b00551 
 



 
• Retail meats: 99% of chicken meats, 33% of pork products and 14% 

of beef products contaminated with AROs1 
 
 

• What is the level of AROs in manures from different sources? 
 

 
 

• What treatment is effective at removing them? 
 
 
 

• What impact does application have on soil? 

What we Know and What we Need to Know 

1https://www.safefood.eu/SafeFood/media/SafeFoodLibrary/Documents/Publications/Research%20Reports/Assessment-of-antibiotic-resistant-Escherichia-coli-in-meat-production-systems_1.pdf 
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The AREST project will: 
 
• Map hotspots of drivers of AMR in selected local authority areas:  
 Galway City Council, Galway County Council, Fingal County Council and Cork County Council. 

 
• Assess the relative contributions of various sectors (healthcare, agriculture) to ARO in the environment. 

 
• Assess efficiencies of treatment processes for removal of ARO from drinking water, wastewater and manure. 

 
• Develop a risk ranking protocol to assess the relative contribution of various sectors on the sources and 

levels of AROs in the environment. 

  AREST: 2018-2021 
 Antimicrobial Resistance and the Environment – Sources, persistence, Transmission and risk management  



Galway City & County Council 
Fingal County Council 

Cork County Council 











Point Prevalence and Longitudinal Surveys: 
• Hospital effluent  
• Long term care facility  effluent   
• Agricultural waste – manures (pig, poultry, cattle)  
• Wildlife 
• Companion animals 
• Recreational waters – freshwaters and seawaters 
• Waste water treatment plants (influent & effluent)  
• Integrated constructed wetlands (influent &effluent) 
• Surface and ground waters  
• Septic tanks 
• Boreholes/private wells. 

 



The AREST project will: 
 
• Generate national level data on the key sources, hot spots and drivers of AMR in the environment from   
  various sectors which will inform priority areas for action. 

 
• Provide evidence of the extent of contamination of the environment with antimicrobial resistant organisms to 

support policy decisions and engage with health, agriculture and the local authority sectors on AMR.  
 

• Produce engaging visual representations of data that will strongly support wider communication  
   with the public and policy makers. 
 
• Embed the “One Health” concept and build the capacity of Ireland’s research community to support     
   Irelands National Action Plan on AMR.  

  AREST: 2018-2021 
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https://unsplash.com/photos/iij-QvyRAnM?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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