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What | am covering in the session today

* Why Hospital environment/water pose infection risks

* Neonatal vulnerability to waterborne pathogens

* Our Leeds NICU experience

* Implementing water wise principles within NICU setting
* Lessons for infection prevention teams



"The very first requirement in
a hospital is that it should do
the sick no harm®

Hospital water systems challenge
this principle




Healthcare water
systems : a recognised
patient safety risk
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Sink taps source of infection that killed three babies

24 January 2012

e Pseudomonas outbreak
in neonatal unitin
N.lreland

* Pseudomonas had been
found in a number of
taps in the intensive care
area of the hospital.

e Could Pseudomonas
baby deaths have been
avoided?



Media coverage frequently focuses on the
threat to patient safety, increased mortality,
and the financial burden on healthcare
systems

 Three kids in cancer ward infected after bacteria
found in showpiece hospital's water supply

* Hospital infections cost NHS Scotland £46m a
year




Challenges
with
Hospital

water




Handwashing basins and healthcare associated infections: Bacterial diversity in biofilms on
faucet and drains®“ Hyward et al Science of the Total Environment 949 (2024)

Biological waste disposal
Source water @
contamination

Washing smled

Sub inhibitory cleaning
chemicals

Cleaning cross
contamination

Diverse biofilm community
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Dates refer to the first date of case

LGI Wd L43 & SJH Wd J1
LGI wd L43. pP. SJH Wd J1 MRSA
aeruginosa MRSA 22/03/2015
SJH Wd J1 (SJH NNU) & LGI 2Z/0572015
Wd L43 (L66 NICU)
MRSA
LGl wd L43
04/12/2010 LGl Wd L43
13/ ESBL-positive organism MRSA k! Wd,"(,El Neonat'al
08/10/2012 ESBL-positive organism
03/09/2014 01/06/15
LGI Wd L43 (L64 NHDU)
MRSA

29/06/2011 LGl Wd L43

SJH Wd J1 (SJH NNU) P. aeruginosa

Serratia marcescens 08/01/2014
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Neonatal Outbreaks

M ESBL K.pneumoniae = E MRSA i Serratia marcescens M Staph capitis
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Equipment/ Area LTHT Number/ Asset Number Location of swab taken Date of swab Telepath Number Result H a n d aS h bas . n S at e ntra n Ce a n d a I I . n Corr.d OrS
W | | |
Incubator- Giraffe 336256 ::;g'e;"amess' underneath 09.02.2023 7740843fserratia not isolated .
Staff kitchen
Hood, mattress, underneath . . . . .
Incubator- Isolette 172716(inside) 09.02.2023 7740844I5erratla not isolated Decontamlnatlon room (a” Sln kS)
Echo machine 380005|Probe, keyboard 09.02.2023 7740845ISerratia not isolated | CU 2 ( H
-2 (all sinks)
Breast Pump 200269|Dials and hand access 09.02.2023 7740846[Serratia not isolated
iPAD 3209967|Touchscreen 09.02.2023 7740857[serratia not isolated H D U - 1 (a | | S | n kS)
Computer on wheels 505155|Key board 09.02.2023 7740847[Serratia not isolated I n Cu bato rS S u rfaces H D U - 1
:Z?:I f'e“c“e 200581[Touchscreen 09.02.2023 7740848fserratia not isolated Parents kitchen
ISink SNB Entrance sink Drain 09.02.2023 7740849[Serratia not isolated B I OOd Cu |tu re roo m
Sink Cubicle 17 Drain 09.02.2023 7740850fSerratia not isolated Corridor Watel’ Cooler taps and SurfaCGS
Sink ICU 1 [Sink next to bed 16 Drain 09.02.2023 7740851fSerratia not isolated
ISink ICU 2 ISink in between cubicles Drain 09.02.2023 7740852|NLF picked (not Serratia) M I I k kItChen aI I S I n kS
Sink ICU3 Entrance Drain 09.02.2023 7740853Serratia not isolated
Sink HDU 1 Next to nurses station Drain 09.02.2023 7740854fSerratia not isolated
Sink HDU 2 Entrance Drain 09.02.2023 7740855|Serratia not isolated
[Sink in milk kitchen Drain 09.02.2023 7740856|Serratia not isolated
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Transmission dynamics in neonatc

Environment & Equipment
(e.g. Surfaces, Devices,
Water, Feeds, Medications)

Healthcare Workers

Susceptible Infant

Caregivers Infected/Colonized Infants



Designing a microbiologically safe NICU for
patient safety

* Ward layout

* Sink placement

* Separation of clean and dirty flows

* Ventilation design

* Single baby rooms (isolation facilities)
* Adequate storage

* Waste management



Options appraisal

L




Behavioural Risks Around Sinks

e Disposal of fluids and feeds

e Cleaning equipment

e Medication preparation

e Storage of clinical items nearby

e These practices increase contamination risk



Are sinks really used for Hand washing?

JHosp Infect 2018 Nov;100(3):e115-e122
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Percent of total actions (%)
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Medical
patient care

Non-medical
patient care

Patient
nutrition

Hand hygiene

Environmental
care

Additional
behaviours
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* Decluttering

* Review of cot spaces on the unit : removal of at least 3
cots due to their close proximity to the sinks

* Provision of a sluice with a hopper and macerator
* Installation of permanent storage cupboards

* Point of use filters added to taps in clinical areas, sterile
water for nappy cares

* Review of decontamination of shared care equipment



Multidisciplinary Task and finish groups

Hand

Hygiene Ventilation
and Sink pathway

Pathway

Corporate support

Clinical
Parent facilities care Sterilisation
pathway

MDT approach IPC team
Consultant Microbiologist
Education Consultant neonatologist
task Personal Estates and facilities Head
cares of water safety Nursing
group leadership team Chaired by
Children Hospital
management team
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Eliminating water dependencies

Phase 1 e Epidemiology infection sources infrastructure review
Risk assessment

Phase 2 e Capacity cot spacing bedside sinks
Workflow innovation

Phase 3
e Tap water sources eliminated and replaced with water free alternatives

Redesign infrastructure and estates

Phase 4 e Water wise implementation
Implementation e Staff and families training




WATER WISE

The comings and goings of the sinks!

Outside decontamination

Mew sink
going herat!
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Main Entrance
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ﬂ From 22 sinks to 7
5 are clinical sinks W ¥
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sterilisation room
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f-f"When to Wash?
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When to Gel?




BATHING BABIES USING THE
WATER SAFE PRINCIPLES

EQUIPMENT NEEDED:
« BATH ON WHEELS
3 TOWELS
* 1LINEN BAG
* 6 LITRES OF WATER FROM WARMER
* TEMPERATURE MONITOR
« CARDBOARD VOMIT BOWL

WHY

+ -TO STOP BATHING BABIES IN POTENTIALLY
CONTAMINATED MICROBIOME WATER.

* -TO STOP DIRTY WATER BEING TIPPED DOWN THE SINK

* TO STOP CONTAMINATING THE BATH AS IT SITS ON THE
SINK WHEN EMPTIED.

» TO'STOP SPLASH BACK ONTO THE BATH FROM THE
MICROBIOMES WHICH ARE POTENTIALLY DOWN THE DRAIN
CONTAMINATING THE BATH.
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Parents & visiters....what.can they do to help?
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2019 — 2026 data for NNU Early results are promising

Ecoli

2019/20
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HIGIWdL43 mSHWdJ1

Pseudomonas

2021/22
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Klebsiella

2020/21 2021/22 2022/23 2023124 202425 2025/26

H1GIWwdL43

Escherichia coli Klebsiellapneumoniae  Pseudomonas aeruginosa Grand Total
LGIWd L43 34 16 1 51
SIHWd J1 1 0 0 1
Grand Total 3 14 1 52




Take Home
Message

“I'm glad it’s not my end of the boat that’s sinking!”

* Sinks are underestimated
reservoirs

* Behavioural change is
essential

* Environmental design
matters

* Securing Executive buy in

* Multidisciplinary
collaboration is critical




Conclusion

* Water systems can threaten patient safety

* Neonatal units require enhanced environmental control

* Reducing water dependency can reduce infection risk

* Prevention requires both engineering and behavioural change
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