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Wastewater-based testing for pathogens in the UK

Hospitals



Different infoveillance approaches for 
monitoring and tracking pathogens 

Key priority: We need to better integrate these data streams. 

Hospital/Airport waste-
water surveillance





Testing wastewater from aircraft and airports

• All wastewater samples from the arrival terminals of Heathrow and Bristol airports, and 85% of samples from 
Edinburgh airport, were positive for SARS-CoV-2. 

• High COVID-19 prevalence among passengers and/or airport staff members. 
• Samples from aircraft also showed 93% SARS-CoV-2 positivity. 
• No difference in viral prevalence was found before and after COVID-19 travel restrictions were lifted. 

Key results

Implications





Wastewater analysis of SARS-CoV-2 at airport 
quarantine hotels



Key results

Implications

Wastewater analysis of SARS-CoV-2 at airport 
quarantine hotels

• 50-80% of samples were positive for SARS-CoV-2.
• Shows that quarantining hotels work.
• Pre-departure testing is inadequate to prevent entry of infected people.
• RT-qPCR and sequencing both useful for variant detection. 
• Cost-effective, unbiased and non-intrusive way to look at variants (pooled samples).





Key results Implications

COVID-19: Passenger knowledge and behaviour

• Most passengers had poor 
knowledge of the symptoms of 
COVID-19.

• Individuals have flown when they 
know they have COVID-19.

• Many will not self-isolate when 
returning to the UK.

• Better point-of-departure testing.

• Better point-of-entry testing.

• Better messaging.
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Key results Implications

Defecation habits of aircraft passengers

• More people likely to defecate on 
long-haul flights (suitable for WBE).

• Short-haul flights have multiple 
stops (unsuitable for WBE).

• Enteric viruses/bacteria and 
protozoal parasites will increase the 
frequency as increased diarrhoea 
and vomiting symptoms.



Key results Implications

Defecation habits of passengers in the terminal

• More people likely to defecate 
before leaving.

• Enteric viruses will increase these 
numbers (increased diarrhoea and 
vomiting).

• Some individuals prefer to wait until 
they arrive, rather than use the 
plane toilets.

• May capture a different cohort than 
the plane toilets.

• Cannot track to a single destination.



Implications

Use of wastewater to capture individuals 
infected with COVID-19 on airplanes

• Short-haul flights carry 1.8 ± 0.2 
passengers infected with COVID-19.

• 14% chance of capturing them using 
wastewater.

• Long-haul flights carry 5.4 ± 1.6 
passengers infected with COVID-19.

• 75% chance of capturing them using 
wastewater.

• Matches experimental data.

• Long-haul flights are suitable for 
tracing the entry of new variants (or 
pathogens). 

Key results



Where next?
• We can test for many diseases in airport wastewater to provide a holistic view on 

global pathogen transport

• Respiratory viruses

• Enteric viruses

• Protozoal pathogens

• Antimicrobial resistant bacteria

• Antimicrobial resistant fungi



Metaviromics of 
environmental samples



Conclusions
• Wastewater monitoring of COVID-19 has proven to be very successful 

• Ethics, security, logistics of collection, analysis, bioinformatics and reporting.

• Rapid and more cost-effective than testing everyone on a plane.

• Greater public acceptability.

• Need to combine with other infoveillance dataflows.

• Need to improve data sharing with clinical surveillance programmes.

• Expand to include a wider range of other targets (e.g. Influenza, AMR, genomics).

• Still much work needed to build an effective national/global biosecurity system.
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