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Comprehensive Health 
Information About 

Community.

Unbiased Reflection On 
The Community’s Health 

And Lifestyle Habits

Complementary 
Approach For Current 

Infectious Disease 
Surveillance Systems.

Early Warning System 
For Disease Outbreaks.

Tracking spread and trend 
of a disease and changes 

in infection rates.

WHO global action plan on antimicrobial resistance: “Strengthen the knowledge and evidence base through 
surveillance and research”

3

WASTEWATER SURVEILLANCE/
WASTEWATER-BASED EPIDEMIOLOGY 

(WBE)



Wastewater 
monitoring in 
Wales (WeWash)

• Extended beyond Covid19 to include 
Influenza, Norovirus, RSV, Enterovirus, 
Polio, enteric pathogens and AMR
antibiotic resistant genes (ARGs). 

• We monitor 47 WWTPs across Wales 

• ~75% of Welsh population covered 
(2.4m people covered).

• Borders protection: Aircraft 
wastewater samples identifying 
variants upon arrival
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PATH-SAFE – UK Govt funded pilot programme that aims to develop 
comprehensive surveillance network of foodborne pathogens (FBPs) and AMR 

in all four
nations of the UK

Bangor pilot study- Predict the risk posed by Norovirus and AMR in coastal waters and 
entry into the food chain- 3 sites along North Wales coastline; Bangor, Rhyl-Kinmel Bay, 
Wrexham
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Municipal WWTP 
influent 

Treated Wastewater

Bathing and 
recreational 

waters

WWTPs

Shellfish 
harvesting areas  

Hospital 
Wastewater 

Domestic 
Wastewater

CSO 
discharge

Untreated 
wastewater

WE MONITOR 1. Hospital waste-water
2. WWTP influents
3. WWTP treated effluents
4. CSO discharge points
5. Environmental waters
6. Shellfish 
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• REFRIGERATED AUTOSAMPLERS

• 24-hour composites 

High-throughput qPCR- Targeted 
detection of ARGs

Metagenomics- Comprehensive 
overview of the complete 

resistome

Detection of AMR genes 

Monitoring antibiotic residues-
collaboration with University of Bath
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Boxplots of the total AMR Reads Per Kilobase per Million 
mapped reads (RPKM) per sample, stratified by sample 

type.

Boxplots of the total AMR Reads Per Kilobase per 
Million mapped reads (RPKM) per sample, stratified by 

sampling site.

Total AMR gene abundances varied across 3 sites and sample types 8



Temporal trends in abundance of total AMR genes (RPKM) among WWTPs in North 
Wales

• Overall AMR load
consistently higher in the
untreated influents
compared to treated
effluents

• Peak in June
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Temporal trends in the abundance of total AMR genes (RPKM) across hospital sites 
in North Wales

Total AMR gene 
counts 

fluctuated  over 
the weeks, with 
noticeable high 
peaks in June.
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ARGs encoding resistance towards WHO 
listed critically/highly important classes 

such as MLS, Beta-lactams, 
Aminoglycosides and Tetracycline 

dominated 

Relative abundance of AMR genes (RPKM) per class across the sampling sites
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Heatmap showing the 50 most abundant AMR genes among the sampling sites in North Wales based on log 
transformed RPKM values. Colors scale from red (high abundance) to blue (low abundance).

 Hospitals and WWTPs
clustered separately

 Majority of ARG 
subtypes encoded 
resistance to MLS, 
tetracyclines, 
aminoglycosides and 
Beta-lactams 
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18 - 24 November 2023

Preventing antimicrobial resistance 
together
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