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Foundation Trust (UHB)

• One of the largest teaching hospital trusts in England
• Includes Birmingham Heartlands Hospital, the Queen Elizabeth 

Hospital Birmingham (QEHB), Solihull Hospital and Community 
Services, Good Hope Hospital and Birmingham Chest Clinic 

• Treat ~2.2 million people every year



Overview
• Pseudomonas aeruginosa

– History
– Transmission at UHB
– Interventions

• Other water issues
• Other water organisms
• Conclusions



Pseudomonas aeruginosa
• P. aeruginosa is widespread in the environment
• Usually colonises hospital and domestic sink traps, 

taps and drains
• Humans may be colonised at moist sites; highly 

opportunistic pathogen
• Hospital outbreaks are frequently reported from water 

sources
• Water transmission is a matter of concern
Garvey MI et al., JHI 2016







History

Edmonds et al., Applied Microbiology, 1972; Teres et al., Lancet 1974; Ayliffe et al., Lancet 1974



https://www.gov.uk/government/publications/addendum-to-guidance-for-healthcare-providers-on-managing-pseudomonas-published

BBC News 2012



HTM 04-01; Walker et al., JHI 2016



Garvey MI et al., JHI 2016



• Found some patient water transmission 
events from routine surveillance

Garvey MI et al., JHI 2016





UHB water results
• Water sampling in augmented care as per HTM 04-01
• Critical care (231 outlets) results:

Garvey et al., Int J Hyg Environ Health 2017
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• Diverse strains

• 60% transmission water to patient

• Multiple methods of contamination:
– Patient waste water
– Cleaning
– Contamination of tap at 

manufacturer’s source



Garvey et al., Int J Hyg Environ Health 2017



Critical Care Service improvement

Garvey et al., JHI 2018



Service improvement

Garvey et al., Int J Hyg Environ Health 2017







Garvey et al., J Hosp Infect 2018



Garvey et al., J Hosp Infect 2018.



Garvey et al., JHI 2017



Garvey et al., AJIC 2017



Quick J et al., BMJ 2014



Gambari RO, PhD 2020; Quick J et al., BMJ 2014

Chlorine resistant plasmid

• Transfer to other bacteria in 
biofilm

• Found chlorine resistant 
bacteria in clinical specimens



Other water issues?



Floods/ Blockages
• Pipes not designed to take waste 

(big enough)
• Get blocked pipes
• Disposable wipes down toilets; 

disinfectant wipes disposed of 
inappropriately

• Macerators – disinfectant wipes = 
blocked

• ? Outbreaks

X

UHB internal data analysis





UHB internal data analysis





Estrada-Perez et al., Water Res 2018



Estrada-Perez et al., Water Res 2018







‘Sink Splash Zone’

Garvey et al., JHI 2023; Garvey MI et al., JHI 2017; De Geyter et al.,
ARIC 2017



Further work
• Citrobacter freundii, Enterobacter kobei, 

Enterobacter cloacae, Enterobacter 
asburiae, Pseudomonas aeruginosa, 
Sphingobacterium multivorum.

• pQEB1
• TVCs/ splashing = POU filter > no POU filter 

> hand hygiene
• CPE outbreak wards find CPEs within sinks

Moran et al., Microbial Genetics 2024



Other water organisms
• Legionella pneumophila
• Klebsiella pneumoniae
• Stenotrophomonas maltophilia
• Cupriavidus pauculus
• Nontuberculous mycobacteria



ECDC 2021; Heireman et al., JHI 2020; Kaul et 
al., Curr. Op. Infect. Dis. 2022; Inkster et al., JHI 
2021; Guyot et al., JHI 2013



Hopman J et al., Antimicrob Resist Infect Control. 2017



Hopman J et al., Antimicrob Resist Infect Control. 2017



Fucini et al., JHI 2023.



The English NHS Carbon Footprint

Delivering a net zero NHS, NHSE 2022



Final thoughts
• Contamination of taps with Pseudomonas leads to transmission

• Holistic factors as well as engineering to reduce transmission

• Sinks are a source of transmission

• Other water issues – splashing, blockages, practice etc.

• Remember other micro-organisms Legionella spp.

• Waterless ICU?



Thank you
Questions?
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