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Objectives

* Objective 1: Understand the role of sinks in the transmission of HCAI

* Objective 2: An introduction to Pseudomonas species and their virulence

factors

* Objective 3: Investigate the impact that patients have on the bacteria found

within hospital sinks

* Objective 4: Recognise the importance of an inter-disciplinary approach in

infection prevention



An introduction to healthcare associated
iInfections (HCAI)

* “Infections which have developed as a direct result of a healthcare
intervention, such as a medical or surgical treatment, or from being in

contact with a healthcare setting.”’

* Each day, approximately one in 31 patients and 1 in 43 nursing home

residents contracts at least one infection in association with their healthcare

(USA) 2

* Financial cost of $7.2-14.9 billion a year in USA 3
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An introduction to healthcare associated
iInfections (HCAI)

* HCAI are often associated with invasive treatments and devices. Other
patient factors can increase susceptibility to HCAIl including immune status

which may be affected by underlying conditions, medication, or age. ¢
* Endogenous vs exogenous organisms.

* Hospital environment is a significant reservoir of HCAIl causing organisms

References
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The role of sinks in the transmission of HCAI

Handwashing is a key intervention in the prevention of HCAI °

Sink location impacts both handwashing rates and level of microbial

contamination ©

Sinks are at the interface between plumbing and patients

Hard to clean, allow formation of biofilm, running water allows dispersal

Sinks have only recently been included in infection prevention strategy ’
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Themes in sink caused HCAI

* Organisms

* Opportunistic premise plumbing pathogens (OPPPs) &

e Human contaminants \

* Patient factors

* Resolution
* Cleaning and disinfection
* Physical changes

* Education and behavior
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Objective summary

Objective 1: Understand the role of sinks in the transmission of HCAI
v’ Hand hygiene essential HCAI preventative measure
v’ Sinks allow biofilms to form

v Running water able to disperse organisms

v’ Causative organisms can come from water and human activity



Who/what are Pseudomonas?

* Pseudomonads are a group of Gram-negative aerobic bacteria of which P.

aeruginosa is the most clinically significant
* The genus Pseudomonas includes over 140 species ®

* The Pseudomonas species most commonly associated with human infection

are P. aeruginosa, P. putida, and P. stutzeri '°
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10) Bush et al. 2018, Pseudomonas and Related Infections - Infectious Diseases, Merck Manuals Professional Edition.



Pseudomonas aeruginosa R

P. aeruginosa is a leading cause of HCAI globally '

Able to cause a range of disease types including UTIs, wound infections, pneumonia,

and blood stream infections.

Can be extremely drug resistant

» ESKAPE pathogen and WHO High Priority Pathogen 2

* MDR P. aeruginosa caused an estimated 32,600 infections among hospitalized
patients and 2,700 estimated deaths in the United States '3

Strong biofilm producer — aids environmental survival

* One of most common causes of HCAI transmitted through hospital water
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Non-aeruginosa Pseudomonas

* Many strains able to cause human disease — often associated with

healthcare settings 1 16
* Infections caused by non-aeruginosa Pseudomonas increasing ”

* Lessis known about the antibiotic susceptibility and virulence of non-

aeruginosa Pseudomonas isolates than P. aeruginosa

References

15) Aumeran et al. 2007, Pseudomonas aeruginosa and Pseudomonas putida outbreak associated with contaminated water outlets in an oncohaematology paediatric unit, Journal of Hospital Infection 65(1) 47-65
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Virulence Traits of Pseudomonas Species

* Virulence factors - the components that allow an organism to infect and

persist within a host as well as often being responsible forsymptoms '8

e lOXIiNS
e Secretion systems
e Motility and adhesion determinants

e Biofilm production

* P. aeruginosa known to produce a huge range of virulence factors

References
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Virulence Traits of Pseudomonas Species

Toxins

Pigment

Enzymes

Biofilms

Motility determinants
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Objective summary

Objective 2: An introduction to Pseudomonas species and their virulence factors
v Pseudomonas species are common in the built environment
v P. aeruginosa is a leading cause of HCAI

Able to survive in the environment

Resist antimicrobials

Produce a range of virulence factors

v Much less is known about non-aeruginosa Pseudomonas species but several have

also been implicated in HCAI



Movement of microorganisms between
patients and environment

* Prior room occupation ?
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Impact of patients and care on sink microbes

Aim: To determine the effect patients have on the sink microbiome, and to
characterise the sink Pseudomonas population in terms of drug resistance and

presence of virulence factors.

Virulence factor

Sample collection Identification :
production

References
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Impact of patients and care on sink microbes
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Impact of patients and care on sink microbes

25% produced 58% were 33% produced 8% produced gelatinase
pigment haemolytic alkaline proteases

83% twitched 88% swam 71% produced
biofilm



Objective summary

Objective 3: Investigate the impact that patients have on the bacteria found

within hospital sinks

v Our results suggest that patients deposit organisms into the environment

and that these can persist within sinks

v Ward occupation and patient demographics influenced bacteria within

hospital sinks



The importance of an interdisciplinary
approach in infection prevention and control

* Understanding how people use sinks

* Not all patient populations are at equal risk from sink organisms



The importance of an interdisciplinary
approach in infection prevention and control

* Preventing and controlling outbreaks from sinks
* Microbial surveillance
* Disinfection
* Physical changes
* Sink placement and numbers

e Use and maintenance

e Education and intervention



Objective summary

Objective 4: Recognise the importance of an inter-disciplinary approach in

infection prevention
v’ Dedicated IPC team with clinical microbiology expertise hugely beneficial

v/ Multiple approaches needed to control risk from sink bacteria
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FEBRUARY
6 ... Policy and Practice for Environmentally Sustainable Products in Healthcare: Joining the Dots
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