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Why Water Matters

=  Wet environments support microbial growth
— Source for antibiotic resistant pathogens and HAIs

= Tap water meets stringent safety standards in the United States, but it is not sterile
— Rarely poses risk in community (e.g., for drinking, bathing, food prep)
®" In healthcare
— Vulnerable patient populations
— Large, complex distribution systems
— Water uses are varied, leading to unique exposure pathways

— Building water quality often does not meet Safe Drinking Water Act (SDWA)
standards ~ il
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Water-Associated Pathogens

= |nfections linked to potable water exposure

— Direct and indirect

=  Persistence in potable water and low
nutrient environments

Pseudomonas
aeruginosa

=  Re-growth in potable water distribution
systems

= Disinfection resistance/tolerance Legionella

pneumophila

= Falkinham Ill JO, Hilborn ED, Arduino MJ, Pruden A, Edwards MA. Epidemiology and ecology of opportunistic premise plumbing pathogens:
Legionella pneumophila, Mycobacterium avium, and Pseudomonas aeruginosa. Environmental health perspectives. 2015;123(8).

= Williams MM, Armbruster CR, Arduino MJ. Plumbing of hospital premises is a reservoir for opportunistically pathogenic microorganisms: a
review. Biofouling. 2013;29(2):147-62.



Water-Associated Pathogens

= Biofilm formation

= Thermal tolerance

= Resistance to phagocytosis by amoebae
= Survival and growth at low oxygen

= Slow growth




Water-Associated Pathogens

=  Opportunistic pathogens are not contaminants of water
— Environmental organisms
= Natural Microbiota of water, wet environments, and engineered water systems

= QOrganisms include gram-negative bacilli, gram-positive bacilli, fungi, and free-
living amoeba

= Risk to general population generally low, though some special populations exist
— Cystic Fibrosis, those with immune suppression
— Those with pre-existing lung damage
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Opportunistic Pathogens of Premise Plumbing

= [egionella pneumophila

= Non-fermenters: Pseudomonas aeruginosa, P.
fluorescens, P. putida, Achromobacter
xylosoxidans, Acinetobacter baumannii complex,
Burkholderia cepacia complex, Cupriavidus spp.,
Delftia spp., Elizabethkingia spp.,
Methylobacterium mesophilicum, Sphingomonas
paucimobilis, Stenotrophomonas maltophilia



Opportunistic Pathogens of Premise Plumbing

= Non-fecal coliforms: Enterobacter, Klebsiella,
Pantoea agglomerans complex, Serratia
macescens, S. liquefaciens

= Nontuberculous mycobacteria

= Fungi: Aspergillus fumigatus, Fusarium,
Phialemonium

Aspergillus fumigatus

.
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The 7 most reported water-associated healthcare acquired

pathogens, CLABSI, VAP, CAUTI, SSI — NHSN, 2011-2014

Organism Number of reports %

Klebsiellgpneumoniaebxytoca 31,498 7.7
Pseudomonas aeruginosa 29,636 7.3
Enterobactespp. 17,235 4.2
Yeast 10,811 2.6
Serratiaspp. 5,463 1.3
Acinetobacterbaumannii 4,375 1.1
Stenotrophomonasnaltophilia 1,758 04




Why Water Matters in Healthcare

Patients may be vulnerable to infections from environmental organisms, which aren’t typically a
risk to the general population

Drinking water exposures may be direct (e.g., infant formula) or indirect (e.g., patient care
items/medications contaminated by sink splash)

Healthcare facilities have large, complex water distribution systems
Environmental organisms are persistent, even in challenging growing conditions

Building water quality may not meet SDWA standards

= |t’s not just Legionella pneumophilia!
Consider water-related exposures for a variety of organisms: Legionella, non-fermenters (e.g.,

Pseudomonas spp., Serratia spp.), non-fecal coliforms (e.g., Enterobacter spp., Serratia spp.),
nontuberculous mycobacteria (NTMs), fungi, and amoeba
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Notes from the Field: Mycobacterium abscessus Infections Among Patients
of a Pediatric Dentistry Practice — Georgia, 2015

Weekly/ April 8, 2016 / 65(13);355-356

Please note: An erratum has been published for this report. To view the erratum, please click here. O u t b r e a k s

Gianna Peralta, MPH'Z; Melissa Tobin-D'Angelo, MD'; Angie Parham, DVM', Laura Edison, DVM'%; Lauren Lorentzson, MPH'; Carol Smith, MSHA'; Cherie Drenzek, DVM'
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Plumbing of hospital premises is a reservoir for opportunistically pathogenic microorganisms:
A4 review

Marguret M. Williams™*, Catherine . Armbruster” and Matthew J. Arduine®

=Division of Healtheare Quality Promotdon, Ceniers for Disease Control and Prevention, Adanta, G4, US4 *Department of

Pseudomonas aeruginosa Outbreak in a Neonatal Intensive Care Unit
Attributed to Hospital Tap Water
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oBlecTIVE, Toinwestigate an cuthreak of Pseudomonas asrugimos infections and colonization in a neonatal intensive care unit. 0 Uth reak Df B urk hﬂ’dEﬂﬂ CEP ac' ﬂ

pEsiGN. [Infection control assessment, environmental evaluation, and case-control study. cumplex amung \\"EntllatEd PEdlatrlc

SETTING. Mewly built community-based hospital, 28-bed neonatal intensive care unit. . . . .
patients linked to hospital sinks

Cynthka A Lacars, MDY Adamn L. Coben, MDD, MPH,*" bngad Trewine, [V, MFH"
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paTIENTS.  Meonatal intensive care unit patients receiving care between June 1, 2013, and September 30, 2014.

METHODS. Case finding was performed through microbiclogy record review . Infection control observations, interviews, and environmental
assessment were performed A matched casecontrol study was conducted to identify risk factors for P. aeruginosa infection. Patient and
environmental isolates were collected for pulsed-field gl electrophoresis to detemmine strain relatedness.

RESULTS. Intotal, 31 cases were identified Case chisters were termporally associated with absence of point-of-use filters on fancets in patient
rooms, After adjusting for gestational age, case patients were maore likely to have been in a room without a point-of-use filter (odds ratio [OR],
37.55; 95% confidence interval [CI], 7.16—=). Case patients had higher odds of exposure to peripherally inserted central catheters (OR, 7.20;
959% CI, 1.75-37.30) and invasive ventdation (OR, 5.7% 95% CI, 1.39-30.62). Of 42 environmental samples, 28 (67%) grew P. aemginesa.
Tsolates from the 2 most recent case patients were indistinguishable by puked-field gel electrophoresis from water-related samples obtained from
these case-patient rooms.

concrvsions.  This outhreak was attributed to contaminated water. Interruption of the outbreak with point-of-use filkers provided a short-
term solution; however, eradication of P. aeruginosa in water and fixtures was necessary to protect patients This outhreak highlights the
importance of undemstanding the risks of stagnant water in healthcare facilities.
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Healthcare Outbreaks Associated With a Water Reservoir
and Infection Prevention Strategies
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Table 2. Summary of Key Issues and Infection Pre

Strategies Against Waterborne Outbreaks by Major Water Reservoir in Healthcare Settings

Hospital water may serve as a reservoir of healthcare-asso
infections. The clinical features of waterborne outbrea
reviewed. The common waterborne pathogens were bact
culous mycobacteria, although fungi and viruses were oc
ing bacteremia and invasive and disseminated diseases,
well as neonates. Waterborne outbreaks occurred in hea
tronic faucets (Pseudomonas aeruginosa and Legionella),
in cardiac surgery (Mycobacterium chimaera). Advance
reservoirs and transmission pathways of waterborne path
a practical approach for healthcare personnel.
Keywords. waterborne outbreaks; healthcare-associ

Clin Infect Dis. 2016
62(11):1423-35

Reservoir

Key |ssues

Infection Prevention Strategies

Potable water, tap water,
and hospital water
systems

Sinks

Faucet aerators

Potable water is not sterile, and pathogenic waterborne organisms
may exist in potable water at acceptable levels of coliform
bacteria (<1 coliform bacteriurn/100 mL).

Healthcare-associated outbreaks have been linked to
contaminated potable water.

Semicritical devices are often rinsed with potable water, which
may lead to contamination of the equipment and subsequent
healthcare-associated infections.

Common pathogens include nonenteric gram-negative bacilli (eg,
Pseudomonas aeruginosa), Legionella, NTM.

Colonization of sinks with gram-negative bacilli has been reported.

Some studies demonstrate a transmission link between a
colonized sink and infected patients.

Some studies describe that multidrug-resistant gram-negative
bacilli are associated with contaminated sinks.

Gram-negative bacilli can survive wet environments, including
sinks, for a long time (=250 d)

Transmission can be caused by splashing of water droplet from
contaminated sinks to hands of healthcare perscnnel, followed
by transient colonization of hands.

Commen pathogens include gram-negative bacilli (eg,
Pseudomonas, Acinetobacter, Serratia).

Faucet aerators may serve as a platform for accumulation of
waterbome pathogens.

Potential pathogens include Pseudomonas, Stenotrophomonas,
and Legionella.

Follow public health guidelines.

Hot water temperature at the outlet at the highest temperature
allowable, preferably =561°C.

Water disruptions: post signs and de not drink tap water.

Maintain standards for potable water (<1 coliform bacterium/100
mb).

Rinse semicritical equipment with sterile water, filtered water, or
tap water followed by alcohol rinse.

Some experts have recommended periodic monitoring of water
samples for growth of Legionella.

Legionelia eradication can be technically difficult, temporary, and
expensive.

Potential methods of eradication include filtration, ultraviolet,
ozonization, heat inactivation (>80°C), hyperchlorination, and
copper-silver ionization (>0.4 ppm and >0.04 ppm,
respectively).

Use separate sinks for handwashing and disposal of contaminated
fluids.

Decontaminate or eliminate sinks as a reservoir if epidemic spread
of gram-negative bacteria via sinks is suspected.

Routine screening and disinfection or permanent removal of all
aerators are not waranted at present

Mo precautions necessary at present.

For Legionella outbreaks, clean and disinfect faucet aerators in
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California Healthline Daily Edition 4th patient with GHS infection dies

Summaries of health policy coverage from major news organizations

Liv Osby, losby@gannett.com  Fublished 3:53 p.m. ET July 21, 2014 | Updated 6:59 p.m. ET July 21, 2014
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Investigating an Elizabethkingia anophelis Cluster in a Pediatric ICU
AUG 24, 2018 | SASKIA V. POPESCU =Y g,}m fv o= Hesit 2t o Health

Bacterial outbreak closes Prince

Intensive care units (ICUs) are the last place infection preventionists want to see an outbreak. There is no

“good" location for an outbreak, but an ICU is perhaps one of the warst, as the sickest, most vulnerable George's hOSpital neonatal intensive
patients are cared for in such units. Like an oncology unit, an ICU experiencing cases of infection with an .
unusual organism can represent a canary in the coal mine. 2 care un]_t

Elizabethkingia bacteria are found in soil, river water, and reservoirs; however, they tend to only cause
disease for those with weakened immune systems. The most common manifestations are meningitis and
respiratory infections.




Infaction Control & Hospital Epidemiclogy (2019), 1-6
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Original Article

Investigation of healthcare infection risks from water-related
organisms: Summary of CDC consultations, 2014—2017

Kiran M. Perkins MD, MPH, Sujan C. Reddy MD, Ryan Fagan MD, MPH, Matthew J. Arduino MS, DrPH and

Joseph F. Perz DrPH, MA
Division of Healthcare Quality Promotion, Centers for Disease Control and Prevention, Atlanta, Georgia

Abstract

Objective: Water exposures in healthcare settings and during healthcare delivery can place patients at risk for infection with water-related
organisms and can potentially lead to outbreaks. We aimed to describe Centers for Disease Control and Prevention (CDC) consultations
involving water-related organisms leading to healthcare-associated infections (HAls).

Design: Retrospective observational study.
Methods: We reviewed internal CDC records from January 1, 2014, through December 31, 2017, using water-related terms and organisms,

excluding Legionella, to identify consultations that involved potential or confirmed transmission of water-related organisms in healthcare. We
determined plausible exposure pathways and routes of transmission when possible.

Results: Of 620 consultations during the study period, we identified 134 consultations (2 1.6% ), with 1,380 patients, that involved the investigation
of potential water-related HAs or infection control lapses with the potential for water- related HAIs. Montuberculous mycobacteria were invol ved
in the greatest number of investigations (n = 40, 29.9% ). Most frequently, investigations involved medical products (n = 48, 35.8%), and most
of these products were medical devices (n= 40, 83.3%). We identified a variety of plausible water-exposure pathways, including medication
preparation near water splash zones and water contamination at the manufacturing sites of medications and medical devices.

Conclusions: Water-related investigations represent a substantial proportion of CDC HAI consultations and likely represent onlya fraction of
all water-related HAI investigations and outbreaks occurring in US healthcare facilities. Water-related HAT investigations should consider all
potential pathways of water exposure. Finally, heal thcare facilities should develop and implement water management programs to limit the
growth and spread of water-related organisms.
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22% (134) of CDC Consultations Were Water-Related

= 40 (30%) involved NTMs

= 45 (35%) involved MDROs

= 24 (18%) surgery-related

= 40 (30%) involved medical devices

= 13 (10%) involved medication contamination

Perkins et al. Investigation of healthcare infection risks from water-related organisms: Summary of
CDC consultations, 2014-2017. Infect Control Hosp Epidemiol 2019; 40(6):621-626.

620 Consultations
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7883772/

Table 3. Possible Exposure Pathways and Routes of Transmission Involved in
Water-Related Investigations, Division of Healthcare Quality Promotion, CDC,

United States, 2014-2017

Injection/medication preparation near sink®

Nutrition (including breast milk and infant formula) preparation near
sink?®

Patient care supplies stored by sinks and toilets in intensive care unit®

Contaminated compounded nasal spray used prior to laryngoscopy

Contaminated water from neconatal intensive care unit (NICU) sinks?

Contaminated water from operating room scrub sinks?®

Contaminated sink drains®

Contaminated dialysis wall boxes®

Use of nonsterile ice for patient care among immunocompromised
patients?®

Use of contaminated water in dental water lines!®!L#

Water introduction during respiratory therapy®

Use of tap water during bronchoscopy procedures?®

Use of nonsterile water for humidification reservoirs of infant
incubators in NICU®

Use of consumer-grade humidifier in operating room during LASIK
procedures®™

Use of nonsterile water and inadequate disinfection of heater-cooler
devices used during cardiac surgery™ 12

Intrinsic contamination of medical products due to water contamination
at production site!®2

Poor medical device reprocessing procedures?

Contaminated automated endoscope reprocessors

Poor cleaning and disinfection of hydrotherapy rooms and equipment?

Water from contaminated shower heads?®

Improperly cleaned mobile shower trolleys

Hot tub use by surgical personnel?

Water contamination of specimens/reagents in the laboratory®

Building water leaks in patient care areas

Indicates a potential exposure pathway or route of transmission that was documented as
the possible source of infection in two or more investigations.




Outbreaks Linked to Manufacturing of Medical Devices

= |LivaNova 3T heater-cooler
— http://doi.org/10.2807/1560—7917.ES.2016.21.17.30215

= Respiratory therapy device

—  https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5441a5.htm

= CapnoProbes

—  https://www.cdc.gov/mmwr/preview/mmwrhtml/mm53d827al.htm



Recent Outbreaks in Healthcare Settings

= Neonatal Intensive Care Units (NICU)

— Pseudomonas aeruginosa infections
among neonates contamination of
breast milk, MD

= Long-term Acute Care Hospitals (LTACH)

— Elizabethkingia menigosepticum and
E. anopheles associated with
showering (mechanically ventilated
patients, handling of nebulizers, etc.),
AZ, CA, KY, IL (2017-2019)

Using poor quality water in
NICU infant incubators

Preparing nutrition (breast milk/
infant formula) near a sink




Recent Outbreaks in Healthcare Settings

= Tertiary Care Hospitals

— Mycobacterium abscessus infections
associated with use of ice (2018)

= Dental Clinics

— Mycobacterium abscessus infection in a
pediatric pulpotomey patient, CA (2018)

— Mycobacterium abscessus infections in
pediatric pulpotomy patients,
GA, CA (2016)




Surgical Personnel “Tubbing” Before Work

= Surgical site infections; pace-maker pocket
infections, infections following orthopedic and
cosmetic surgery (M. abscessus, M. goodii, M.
jaccuzzii, M. wolynskii)

— Scheflan M, Wixtrom RN. Over Troubled Water: An Outbreak of
Infection Due to a New Species of Mycobacterium following Implant-
Based Breast Surgery. Plast Reconstr Surg 2016;137(1):97-105

— Rahav G, et al. An outbreak of Mycobacterium jacuzzii infection
following insertion of breast implants. Clin Infect Dis.
2006;43(7):823-30.



Sources Identified During Outbreaks

= Contamination of total parenteral nutrition
solution (TPC)

— Rinsing mixing tank with tap water and failure
of filter to remove ultra-microcells

= Contamination of healthcare workers

= Contamination of injectable medication
prepared by sinks



Sources Identified During Outbreaks

Contamination of healthcare worker hands
during handwashing

Use of residential humidifier in OR filled with
tap water

Use of house ice
Splash from sink and drains

Reprocessing medical device or using tap water
to fill water reservoirs
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Toilets and Hoppers

" Flushing create plumes and aerosols and leads
”~ to environmental contamination

= Separate room with a door and lids

— Aithinne KAN, et al. Toilet plume aerosol generation rate and environmental
contamination following bowl water inoculation with Clostridium difficile spores. Am
J Infect Control 2019;47(5):515-520.

— Barker J, Jones MV. The potential spread of infection caused by aerosol contamination
of surfaces after flushing a domestic toilet. J App/ Microbiol. 2005;99(2):339-47.

- Best EL, Sandoe JA, Wilcox MH. Potential for aerosolization of Clostridium difficile
after flushing toilets: the role of toilet lids in reducing environmental contamination
risk. J Hosp Infect. 2012;80(1):1-5

- Gerba CP, Wallis C, Melnick JL. Microbiological hazards of household toilets: droplet
production and the fate of residual organisms. App/ Microbiol. 1975 Aug;30(2):229-37.

- - B — Sassi HP, Reynolds KA, Pepper IL, Gerba CP. Evaluation of hospital-grade disinfectants
/> Ny ; on viral deposition on surfaces after toilet flushing. Am J Infect Control.

\/ : 2018;46(5):507-511.
— Wilson GM, et al. Bioaerosols generated from toilet flushing in rooms of patients with

Water droplets and aerosolization from
. contaminated shower heads and toilets
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Wastewater Sources

@] 2 e |0
=  Biofilms in p-traps and sink contamination : J“ < B LE
= May include waterborne and non-waterborne pathogens ET 'L\ i 9 é
= Use of hoppers in patient rooms without covers/lids i 4 T = ;
3 G 7

= Contamination of toilet drain wastewater (retrograde
growth from sanitary plumbing)

— Hayward C, Brown MH, Whiley H. Hospital water as the source of healthcare-

associated infection and antimicrobial resistant pathogens. Curr Opinion Infect
Dis 2022; 35:339-345

— Heireman L, et al. Toilet drain water as a potential source of hospital room-to-
room transmission of carbapenemase-producing Klebsiella pneumoniae. J
Hosp Infect. 2020t;106(2):232-239

—  Park SC, et al. Risk Factors Associated with Carbapenemase-Producing
Enterobacterales (CPE) Positivity in the Hospital Wastewater Environment.
App! Environ Microbiol. 2020;86(24):e01715-20.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6328769/

Green Buildings and Heater-Cooler Devices

Clinical Infectious Diseases i
= New green building on campus _ _
Two-Phase Hospital-Associated Outbreak of

Mycobacterium abscessus: Investigation and Mitigation

= 36/71 lung transplant patients involved et et st A o et e e,

Pamela J. Isaacs," Lisa C. Pickett* Chetan B. Patel * Peter K. Smith,” John M. Reynolds " Jill Engel* Cameron R Wolie, Carmelo A Milano,
Jacob M. Schroder” Robert D. Davis, Matthew €. Hartwig.” Jason E Stont,! Nancy Stritthelt,' Eileen K. Mariarz.” Jeanifer Horan Saulla?
xn-nnm-.’m.lm&"mm-v—m*'m.v—m'mllu-n'nnm,udm-.“aun--m Sexton?

= 12/24 cardiac surgery patients T o e e

Theraric Surgery, . Ay, andt  ard . |, Durham_ North Carclina

(See the Editorial Commentary by Crist and Perz on pages 912-3.)

.

Background. Nontuberculous mycobacteria (NTM) commonly colonize municipal water supplies and cause healthcare-associ-
= M. abscessus present in water from taps and | e, s omo o e v e

Methods  Case patints b recent boeptal exposur nd La.boluory-cauﬁmd celonization or infecton vith M. absceszusfrom
. . January 2013 through December 2015. We cond pidemiologic, field, and | v investigati
I n I C e Results. The incidence rate of M. abscessus ulcnemd fiom 07 cases pel 10000 patient-days during the baseline period (January

2013-July 2013) to 3.0 cases per 10000 patient-days during phase 1 of the outbreak (August 2013-May 2014) (incidence rate ratio,

4.6 [95% confidence interval, 2.3-8.8]; P < .001). Thirty-six of 71 (51%) phase 1 cases were lung transplant patients with positive
respiratory cultures. We eliminated tap water exposure to the aerodigestive tract among high-risk patients, and the incidence rate
decreased to baseline. Twelve of 24 (50%) phase 2 (Decembel 2014-June 2015) cases occurred in cardiae surgery patients vt inva-

= Drinking water used to fill heater-cooler units | =semmmicms e

units of cardiopulmonary bypass machines. Molecular ﬁngerpnulmgofclm)cal isolates identified 2 clonal strains of M. abscessus; 1

clone was isolated from water sources at a new hospital addition. We made several water engineering interventions to improve water
flow and increase disinfectant levels.

" Lung transplant patients placed on a sterile e e e e o e o e e o
water protocol

infection.
y . hospital outbreak ulous mycobacteria; My fum abscessus; infection control; hospital water safety.




What Happens with Green Buildings?

Water efficiency e.g., low flow toilets and
fixtures

Increased water age (2—6.7 months, average
8 days in a LEED certified healthcare suite)

No disinfectant residual

Increased use of plastic plumbing materials

for water distribution

— Rhoads WJ, Pruden A, Edwards MA. Survey of green
building water systems reveals elevated water age and
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Survey of green building water systems reveals
elevated water age and water quality concerns¥

William J. Rhoads,* Amy Pruden and Marc A. Edwards

‘Widespread adoption of innovative water consenvation strategies has potential unintended consequences
for aesthetics and public health. A cross-section of green buildings were surveyed and compared 1o typical
conventional buildings in terms of water retention time (le., water age), water chemistry, and levels of
apportunistic pathogen genetic markers. Water age was estimated to be 2-6.7 months in an off -grid offics,
an average of 8 days in a Leadership in Environmental Engineering Design certified healthcare suite. and
was increased to 27 days from 1 day due to installation of a solar “pre-heat™ water tank in a net-zero
energy house. Chiorine and chloramine residuals were often completely absent in the green buiding
systems, decaying up to 144 times faster in premise plumbing with high water age when compared to dis-
tribution system water. Concentration of 165 rRNA and opportunistic pathogen genus level genetic markers
were 1-4 orders of magnitude higher in green versus conventional buildings. This study raises concerns
with respect to current green water system practices and the importance of considering potential public
health impacts in the design of sustainable water systems.

Here, we demonstrate that high water age is inherent to some green phumbing designs, and it has the potential o negatively impact the chemical and
‘microbiological quality of drinking water in building plumbing systems. Mote work is needed to help achieve water conservation goals without
compromising water quality or public heakth.

water quality concerns. Environ Sci: Water Res Technol
2016; 2: 164-173 -~ vl



https://pubs.rsc.org/en/content/articlepdf/2016/ew/c5ew00221d

What Happens with Green Buildings?

Table 1 Summary of key factors regarding water age in three field sites and a baseline comparison

Conventional
Parameter Healthcare suite Net-zero energy house Netzero office home
Building type 10 000 sqft LEED-Gold outpa- Net-zero energy single family Small net-zero water and net-zero  Conventional
tient healthcare facility household energy office household, no
groen features
Total storage 80 gallon water heater 160 gallons hot water due to solar 3000 gallon raimwater cistern 80 gallons hot
wol umie water heater water
Approdmate 2627 gallons in 2013 (7.2 26000 gallons per year (65-80 gallons  5000-8000 gallons per year” 110000 gallons
demand gallons per day on average) per day) per (=300
gallons per day)
Water age 8 days on average Hydranlic retention time = 2.7 days in - 1-6 months, dependent on Hydraulic
estimate hot water storage tanks; higher in rainfall and use retention time
infrequently used lines -1 day in water
heater
Water system Cold line: plug flow hot Plug flow Continuously mied , air-water Phuyg flow
lines: cont nuows interface storage
recireu lation
Disi nfectant Chloramime Chlorine NiA Chlorine
Residual
Primary Copper Copper to manifold; PEX after Copper Copper
Plumbing manifold
Material
In-bui kding MA MIA 30 um + 5 pm + GAC filter + MA
treatment UV inactivation
Residual  Cold 0.01-0.04 mg L™ 0.04 mg L™ NiA 0.71mg L™
(as Cly) Hot  0.0-0.03 mg L™ 0.02 mg L™ NiA 0.06 mg L™
1st draw
Residoal  Cold <0.25 mgL™ 3 min; 0.17 mg L™ 3 min; NiA L04 mg L7 3 min
[as ClLy) 112 mg L™ 80 min 1.15 mg L™ 30 min
flushed Hot  0.02-0.03 mg L™ 3 min 0,41 mg L™ 5 min; WA 0.06 myg L™ 3 min
0.96 mg L™ 50 min
Canse of high Long service pipe within Solar water heater with storage to Storage in cistern necessary, WNormal water age
water age building, high number of pre-heat water before heat pump water age dependent on rainfall,

firtures, infrequent use

use, and maintenance

“ Estimated based on discussions with employees and observations made in the field. ® Average annnal use for American families.
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Rhoads WJ, Pruden A, Edwards MA.
Survey of green building water systems

reveals elevated water age and water

quality concerns. Environ Sci: Water

Res Technol 2016; 2: 164-173
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What Happens with Green Buildings
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Figure |

. . , . , Survey of green building water systems

Fig. 2 Total chlorine residual concentrations (a) as a function of YO8 8 Y
reveals elevated water age and water

stagnation in one room at the healthcare s:urte flarge. building system quality concerns. Environ Sci: Water
abowvel a tap near the head of the building at the net-zero house Res Technal16:2:164—173
(household system abowe), and during three showering events at net- T

zero house, and (b) as a function of stagnation in several rooms at
F5#1 (control represents identical water placed in a glass container

wiith no head space).
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Potential Transmission Routes from Water to Patients

Improperly reprocessing M Using poor quality water for Using poor quality water in
medical devices immunocompromised patients NICU infant incubators

Improper tapwater use Preparing nutrition (breast milk/
in respiratory care infant formula) near a sink

1

Improper oral care in Preparing injections and
immunccompromised patients medications near sinks

—

Water droplets and aerosolization from S Splashes from sink
contaminated shower heads and toilets drains

e - ——
- :

Potential Transmission Routes
from Water to Patients

Improperly reprocessing medical devices

Using poor quality water for immunocompromised
patients

Using poor quality water in NICU infant incubators
Preparing nutrition (e.g., infant formula) near a sink
Preparing injections and medications near sinks
Improper tap water use in respiratory care

Improper oral care in immunocompromised patients

Water droplets and aerosolization from
contaminated shower heads and toilets

Splashes from sink drains

E Y /= https://www.cdc.gov/hai/images/Potential-
: Transmission-Routes-from-Water-to-Patients.jpg



Water-related Outbreaks: Summary

= Water-related outbreaks are common

= There are many possible sources of
exposure across a facility, but
immuno-compromised and ICU

patients are at increased risk

= Green buildings can increase the risk
of water-related outbreaks

,-/’ '
Wastewater Facility
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Urgent Multidrug-Resistant Organisms (MDROs)

=  Many MDRO outbreaks N ~

B Carbapenem-resistant Acinefobacter
B Candida auris

ANTIBIOTIC RESISTANCE THREATS B Clostridioides difficile
]
|

have been linked to

premise plumbing,

including urgent public

health threats

— e.g., Carbapenem-
resistant organisms

IN THE UNITED STATES
Carbapenem-resistant Entercbacteriacease

2019

Crug-resistant Neisseria gonorrhosae

Serious Threats

Drug-rasistant Campylobacter

Drug-resistant Candlida

ESBL-producing Enterobacteriaceae
Vancomycin-resistant Enterococci /
Multidrug-resistant Pseudomonas aeruginosa
Drug-rasistant nontyphoidal Salmoneila

Drug-rasistant Salmonella serotype Typhi

Drug-resistant Shigella

Methicillin-resistant Staphylococcus aureus

Drug-resistant Streptococcus pneumoniae

https://www.cdc.gov/drugresistance/pdf/threats-
report/2019-ar-threats-report-508.pdf

Drug-resistant Tuberculosis

Concerning Threats

B Erythromycin-resistant group A Streptococcus

B Clindamycin-rasistant group B Streptococcus



Emerging MDROs: Carbapenem-Resistant Organisms

Clinical Infectious Diseases Ew A
REVIEW ARTICLE ?’j%lln]) Seiey of America nﬂe:n E

The Hospital Water Environment as a Reservoir for
Carbapenem-Resistant Organisms Causing Hospital-
Acquired Infections—A Systematic Review of the
Literature

Alice E. Kizny Gordon," Amy J. Mathers,? Elaine Y. L. Cheong,*® Thomas Gottlieb,** Shireen Kotay,* A. Sarah Walker," Timothy E. A. Peto,?

Derrick W. Crook'# and Nicole Stoesser'

"Modemising Megical Micrabioloqy Consartium, Nuffisid Depariment of Medicine, John Ralifte Hospital, University of Oxford, and “Oxtord Biomedical Reszarch Centre, United Kingdom:
Division of Infectious Diseases and International Health, Department of Medicine, University of Virginia Health System. Charlottesville; ‘Department of Microbiology & Infectious Diseases,
Concord Repatriation Haspital, Sycney, and “Universiy of Syney, Australia

Over the last 20 years there have been 32 reports of carbapenem-resistant organisms in the hospital water environment, with half of
these occurring since 2010. The majority of these reports have described associated clinical outbreaks in the intensive care setting,
affecting the critically ill and the immunocompromised. Drains, sinks, and faucets were most frequently colonized, and Pseudononas
aeruginosa the predominant organism. Imipenemase (IMP), Kiebsiella pneumoniae carbapenemase (KPC), and Verona integron-en-
coded metallo-p-lactamase (VIM) were the most common carbapenemases found. Molecular typing was performed in almost all
studies, with pulse field gel electropheresis being most commonly used. Seventy-two percent of studies reported controlling out-
breaks, of which just more than one-third eliminated the organism from the water environment. A combination of interventions
seems to be most successful, including reinforcement of general infection control measures, alongside chemical disinfection. The
most appropriate disinfection method remains unclear, however, and it is likely that replacement of colonized water reservoirs may
be required for long-term clearance.
Keywords. carbap carbap healthcare-associated infections; outbreak; water.

32 reports of carbapenem-resistant
organisms in hospital water environment

— Most common organism:
Pseudomonas spp.

— Most common carbapenemases:
VIM, IMP, KPC.

Most in the ICU, affecting the critically ill
and the immunocompromised

Drains, sinks, and faucets were most
frequently colonized

A combination of interventions was most
successful for controlling outbreaks



MDROs & Premise Plumbing

=  Sinks, toilets, and hoppers can become contaminated with MDROs

— Pathogens stick to pipes and form biofilms

A — QOrganisms can persist for long periods of time in biofilms
— Biofilms are often impossible to fully remove
= Different bacterial species may contaminate the same drain and transfer
their antimicrobial resistance genes to other bacterial species
In 2020, Ecolab Incs disinfectant Virasept™ was the first product to receive

EPA approval for disinfection of biofilms in wastewater drains.
—  When applied with a foamer, Virasept™ is EPA registered to kill Pseudomonas aeruginosa and
Staphylococcus aureus biofilms in drains with a 5-minute contact time.
. "f', https://www.ecolab.com/offerings/ready-to-use-disinfectants/virasept
i
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MDRO Exposures

= Patients may be exposed to organisms
in drains when water splashes from the
drain into the surrounding area

— Splashes may occur when water flow hits the
contaminated drain cover or when a toilet or
hopper is flushed

— Splashes can disseminate MDRO-containing
droplets, which can contaminate the local
environment or the skin of nearby

healthcare personnel and patients



Multidrug-Resistant Organisms: Summary

Premise plumbing can provide an environment for antimicrobial resistant
organisms to share their genes

Patients may be exposed when water from sink drains, toilets, or hoppers,
disperse MDRO-containing droplets into the environment, contaminating
counters, clean supplies, medications, etc. within the splash zone

— Consider checking for sink clutter as part of IPC rounds

Outbreaks of MDROs related to premise plumbing are common, including
some emerging antibiotic resistance that requires an aggressive public
health response
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Water Management Programs (WMPs)

= Needed to identify hazardous conditions and
minimize the growth and transmission of
Legionella and other opportunistic pathogens
in building water systems

= |n 2017, the Centers for Medicare & Medicaid
Service (CMS) began requiring that certified
hospitals in the United States have water
management policies and procedures




CDC Legionella toolkit

June 5, 2017 Version 1.1

= Establish a WMP team

= £) ‘%
= Describe the building water systems &4
= |dentify areas where Legionella could grow and spread Developing a Water Management
Program to Reduqe Legio:.:eﬂa
= Decide where control measures should be applied and Cxowth &Spread in Bullding s

APRACTICAL GUIDE TO IMPLEMENTING

h ow to mon Ito rt h em INDUSTRY STANDARDS

= Establish ways to intervene when control limits not met

= Make sure the program is running as designed and is
effective

=  Document and communicate all the activities




WMP Teams

If you reported HAVING a WMP, are these staff
=  WMPs should be supported by engaged teams with represented on your water management team?

diverse responsibilities (n =3,821)

= Administrative 1005

— Hospital administrator, compliance officer, 90% 83.4%
risk/quality management g 5%
. . . . > 70% 0
= Epidemiology/infection control £ oo S
— Epidemiologist/infection preventionist, other S so% o & 9 %
. € 2 >t ]
clinical = 5 :8138 é
. leas 2 30% 7] i =
»  Environmental/facilities g 2 E .S c g
ili - ) € s 9 £ =
— Consultant, facility manager/engineer, 10% - 3 £ 23
equipment/chemical supplier, maintenance , 0%

WMP Staff Representation

& -~
3 E e
’, <k

=== <
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Risk Assessments: Environmental

Centers for Disease Control and Prevention

Legionella Environmental Assessment Form

= CMS tified health faciliti
HOW TO USE THIS FORM
eX e Ct e d to . This form enables public health officials to gain a thorough understanding of a facility's water systems and assist facility
L] management with minimizing the risk of legionellosis. It can be used along with epidemiologic Information to determine whether

to conduct Legionalla environmental sampling and to develop a sampling plan. The assessment should be performed on-site by an
‘epidemiologist and an environmental health specalist with knowledge of the ecology of Legionelia. Keep in mind that condilions
promoting Legionalia amplification include water stagnation, warm temperatures (77—108°F or 25-42°C), availability of organic
matler, and lack of residual disinfectant such as chiorine. For training and information, please visit GDC's legionellosis resources

- C O n d u Ct a fa C I I Ity r I S k a S S e S S m e nt to ::v:::t::s form in as much dela\laspnssIhI:I]uunr::s‘l:v‘isscﬁuns blank; if a question does not apply, write "N/A". If a
question applies but cannot be answered, explain why. Where applicable, specify the units of measurement being used (e.g., ppm).
. . o Completion of the form may take several hours.
identify where Legionella and other
0 Rexuest the attendance of the lead facility manager as well as others who have a detailed knowledge of the
. . facility's water systems, such as a facility engineer or industrial hygienist.
opportunistic waterborne pathogens e s e

disinfectant (<1 ppm for potable water and up to 10 ppm for whirlpool spas).
01 Ifthe epidemiologic information available suggests a particular source (e.g., whiripool spa, cooling tower),

(e.g., Pseudomonas, Acinetobacter, S S
Burkholderia, Stenotrophomonas, T —
nontuberculous mycobacteria, and R

STEP 2: For each sampling point (e.g., tap in an occupant room): HOW TO USE THIS GUIDE

BEFORE ARRIVING ON SITE

Centers for Disease Control and Prevention
Legionella Environmental Assessment Form
Marking Guide

It is very important o measure and document the current physical

a Turn on the hot water tap. Collect the first 50 mi from the

. M the findings In the table on p. 8. Note: If there Is no residu e Lex . d addional
u n I C 0 u rOW a n S r'e a I n e Note: Total chiorine should be meastred nstead of free G oo oorere e Lo hiporbonny
monochloramine).

estions pr:
for Legionet growth and spread thal users may find helgtul. Using the LEAF Marking Guide will improve users” understanding of 2
asate.

b, Allow the hot water tap to run until it is as hot as itwdll e~ Felvs water : o
o temperature and the time i took to reach the maximum t e oo
used 1o develop & spread. The assessment
an ‘the ecology of {eplaneka,
Centers for Disease builing water systems, and water treatment. Putiic Mariing
Control and Prevention Guide Toullt, t g
National Ce for
and Respiratory Diseases

< .y
https://www.cdc.gov/legionella/health-depts/environmental-inv-resources.html

-‘-—c —,':—-\/ —— ,—-’ —_——
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Risk Assessments: Infection Control

A o
= New TJC water management P The Joint Commission
reqUirementS: - Issued March 19, 2021 «

Joint Commission

— Water infection control risk yV

New Water Management Requirements

Requirement

a S S e S S I I l e n t ( W I C Rl \) The Joint Commission has approved the following revisions for prepublication. While revised requirements are published

in the semiannual updates to the print manuals (as well as in the online E-dition®), accredited organizations and paid
subscribers can also view them in the monthly periodical The Joint Commission Perspectives®. To begin your
subscription, call 800-746-6578 or visit http://www.jcrinc.com.

Please note: Where applicable, this report shows current standards and EPs first, with deleted language struck-
through. Then, the revised requirement follows in bold text, with new language underlined.

APPLICABLE TO THE HOSPITAL ACCREDITATION PROGRAM
Effective January 1, 2022

- A water risk management plan based on the diagram that includes an evaluation of the
physical and chemical conditions of each step of the water flow diagram to identify any areas
where potentially hazardous conditions may occur (these conditions can most likely occur in
areas with slow or stagnant water)

Note: Refer to the Centers for Disease Control and Prevention’s “Water Infection Control Risk
Assessment (WICRA) for Healthcare Settings” tool as an example for conducting a water-related
Y risk assessment.




Water Infection Control Risk Assessment (WICRA)

https://www.cdc.gov/hai/pdfs/prevent/water-assessment-tool-508.pdf

INTRODUCTION

INSTRUCTIONS

‘Water Infection Control Risk Assessment (WICRA)
for Healthcare Settings

A water infection control risk assessment (WICRA) i a critical component of water management
programs (WMP) in heslthcare setiings. WMP tearn members can use a WICRA to evaluate water
sounces, modes of transmission, patient susceptibilty, patient exposure, and program preparedness.

A 'WICRA may be conducted during the initial development of 2 WMP and updated over time. The For
frequency of subsequent assessments should be informed by and defined in the WMP informal
Perorming a WICRA using this tool wil generate numerical scores of parceived risk, which can assist water-al
in prioritizng WMP activities such as maonitoring and mitigation efforts. Total nisk scores ame intended

fior internal pricritization and do not hold significance outside the context of each site-specic WMP palhng
Typically, the risks with highest scores will be used for priority focus, though some with lower scores CcDC’sR
may be given special consideration (s.g., mitigation can be quickly and easly implemented). Specific

risk management actions should be detsrmined in acoomdance with WMIP activities. from W.

This WICHA fool provides & completed example for 2 Bun Intensive Care Uini (BICU). This may
be used as & reference when completing the filable document, which = intended to be flewbie for
differant WMP needs.

Slzep 1: I::Ienmyi'\e areas within your facility to assess using the WICRA tool. Consider grouping each page by locafion (e.g., |
wing/buiding). Use the Location column for addional information (2.g., spacefmom/anes).
Step 2 |dentify potential water sources, considering the exsmples on the next page. Each row of the WICRA table may be us)
unique axposure, or set of ke exposures, in 2 loeation (e.g., sink, hopper, shower, fountain, ice machine)

Categorize patential modes of fransmission for water-sssociated pathogens. considening the categories on the next
Hecsn:l this in the Modee of Tranemission column.
Step 4: Classify the patient susceptibdity for each water scurce, c,oﬂsnd?ng the: catagories on the next page (highest, high, my
low). Record a score in the Patient Susceptibilty column , from 4 &
Step 5: Characterize patient exposure, considenng the o
Patient Expesure column (e.g., from 3 to Q).
Step 6: Determine the current level of preparedness in your WMF, conaidering the categories on the next page (poor, fair, goof
Record a score in the Current Preparedness column (e.g., from 3 .
Step 7: Mutiply the numerical scores in each column to calculate &
specific pathogens or other considerstions in the Comments column.
Step B: Rank the totsl sk scoms, by location and across the faciity. Usa this intermal ranking to infomn WP activities.

categories on he next page (high, moderate, low, none). Record a sc

el risk score for each water source. Record notes on

UL Dapartrmant of
Heslth wond Hasmue Sarvicns
s

H

WATER SOURCES

Pafients are potentially exposad to water via the healthcare envimnment, equipment, or procedures. Water sources include, but ame nat limited to:

# Sinks & Toilets # Endoscopes # Lactation equipment
& Water source & Hoppers & Heater cooler devices ¢ Enteral feeding

& Sinks # Humidification devices & lce machines # Bathing procedures
& Drains # Mechanical ventilators # Indoor decorative & Oral care

& Showers fountains

MODES OF TRANSMISSION

When assessing risk of healthcare-associsted infections caused by waterbome pathogens, consider the diverse modes of transmission, including:

# t contact # Ingeastion of watar # Indirect contact # Inhalation of & Aspiration of
batfing, (e.g-, consumption of aerosols di contaminated water
ing) nfaminated ice) from water sources fe.g. use of fap
fe.g. faucsts with water to fush enfaral
‘sarators) feedings)

PATIENT SUSCEPTIBILITY
Pafient populations with compromised immune status, comorbidities, and exposure to cerrin procedures e mone vulnerable to infections
caused by waterbarme pathogens. Unitsfwarda®wings can be clessified according to those patients treated in these arsas:
# Highest # High 4 Modarate 4 Low
[e g., BMT, sclid-organ (e.g-, non-transplant (e.g., general inpafient units) (B.g-, walting rooms,
ICLs, ORs) adminisirative office areas)

PATIENT EXPOSURE
In order to charscterre patient exposure to water sources, consider 8 categorization scheme that encompasses factors such as the frequency
{how often), magnitude (how much), and duration fhow long) of exposune:

# High & Moderate & Low & None
(B.g., high frequsncy (&.g., combination of high and' fe.g., fow freguency, (.9, patisnts are not
magnituds, and duration) low frequency, magnituide, magnituds, and durstion) exposed fo the water source)
and duration)
CURRENT PREPAREDNESS

Conaider how your WMP addresses different water sources, as determined by factors such as policies and procedures siready in place,
relevant staff practice, and implementad mitigation strafegies.

4 Fair 4 Good
fe.g.. some policies and procedures, staff
practics, and mitigation strategias)

+ Poor
(e.g., imited palicies and procedures,
staff practice, and mitigation strategies)

{e.g.. robust polices and 8s,
staff practice, and mitigation strategies)




New CDC WICRA Tool

https://www.cdc.gov/hai/pdfs/prevent/water-assessment-tool-508.pdf

Water Infection Control Risk Assessment (WICRA) for Healthcare Settings
Facility Name: Hospital A Assessment Location: Bumn ICU
Performed By (names): Jane Smith and John Doe Assessment Date: 10/01/2020
‘WMP Team Rele(s) (check all that apply):
Hospital Epidemiclogist/Infection Preventionist Facilites Manager/Engineer  [_]Environmental Services [JCompliance/Safety Officer
[] Risk/Quality Management Staff [ Infectious Disease Clinician  []Consultant
[[] Equipment/Chemical Acquisition/Supplier [C] Other (please specify):
Patient Patient Current Total
ptibility | Exp Prepared Risk Score
‘Water Modes of Highest = 4 High=3 Poor=3 = Patient -
Lo Source  |Transmission| High=3 |Moderate=2| Fair=2
Moderate=2 | Low = Good=1 [PatentExpoeumex
Low=1 None =0 Preparedness
BICU Inpatient Rooms | Sink counter Indirect contact; |4 3 3 36 Install splash guards;
storage of patient |splashing onto Ql for sink hygiene; and
care supplies supplies flushing
BICU Inpatient Rooms | Toilets without lid | Direct contact |4 3 2 24 Place lid on toilet if in
patient room
BICU Sailed Utility Hopper, no lid, Indirect contact |4 2 1 8 Automatic door closure;
behind closed door| appropriate soiled
equipment storage
BICU Medication Sink with aerator, |Aerosolization, |4 2 3 24 Install splash guards;
Preparation Room nosplash guard  |and potential for evaluate removing
splashing aerator
BICU Hydrotherapy Debridement Direct contact 4 3 1 12 Monthly EVS audits
Room showers room indicating 95%
adherence to policies
BICU Nurses Station Sink closest to Indirect contact; |4 2 3 24 Install splash guards or
door HCW hands; move IV bags storage
devices




Recommendations
and Resources

U.S. Department of

Health and Human Services
Centers for Disease

Control and Prevention



Take-Home Messages

= WMPs should be supported by actively
engaged teams with diverse responsibilities

— Infection preventionists play a key role

"  Environmental assessments and water infection
control risk assessments are central to WMP
functions

— It’s not just Legionella pneumophilia




Take-Home Messages

= Reduce splash in patient care areas

— Offset faucets to prevent water from discharging
directly above the drain

— Use sinks with adequate depth and water flow rate

— Install and use hopper and toilet covers (close covers
before flushing)

— If hopper and toilet covers are unavailable, close the |
door separating the hopper or toilet from other o e |
patient care areas before flushing




Take-Home Messages

= (Clean and disinfect sink basin, faucet, faucet handles,
and surrounding countertop at least daily

= Keep patient care and personal items away from sinks
= Discard patient waste in toilets or hoppers (not sinks)

= Avoid discarding liquid nutritional supplements or
beverages into sinks or toilets




CDC Legionella Toolkit

AZ Index
Centers for Disecise Control and Prevention N
€D 24/7: Saving Lives, Protecting People™ Search Q

Legionella (Legionnaires’ Disease and Pontiac Fever)

CDC - Legionella Home - Prevention with Water Management Programs 0 o 8 @

N Legionella Home

Toolkit: Developing a Water Management Program to
Reduce Legionella Growth and Spread in Buildings

About the Disease

Fast Facts

For Clinicians A Practical Guide to Implementing Industry Standards

For Health Departments Many buildings need a water management program to reduce the risk for Legieneffa growing and spreading within their
water system and devices. This toolkitis designed to help people understand which buildings and devices need a Legionella

For Laboratories water management program to reduce the risk for Legionnaires’ disease, what makes a good program, and how to develop
it.

Prevention with Water

Management Programs Download the Toolkit

ot b et

Owerview of Water Management
Programs Developing 3 Water Management

r g Program to Reduce Legionella Growth
Water Management Program pereriag S et and Spread in Buildings: A Practical
Toolkit v Guide to Implementing Industry
Standards13.2 8 [13.3 MB, 36 pages]

— June 5, 2017

dentify Buildings at Increased Risk
Use the toolkit's quick yes/no

worksheet to find out if your
building or certain devices in your
building need a water
management program.

Manitering Your Building Water

Special Considerations for
Healthcare Facilities

Considerations for Public Hot Tub
Operatars

https://www.cdc.gov/legionell

a/wmp/toolkit/index.html



https://www.cdc.gov/legionella/wmp/toolkit/index.html

CDC Legionella Toolkit

Centers for Disease Control and Prevention

CDC 24/7: Saving Lives, Prafecting Peaple™ Search Q

Legionefla(Legionnaires' Disease and Pontiac Fever)

CDC - Legionella Home - Prevention with Water Management Programs © O O @ &

A LegionelisHome Special Considerations for Healthcare Facilities

The general principles of Legionella water management
programs also apply to healthcare facilities. However, there
are some additional considerations that healthcare facility
staff should be aware of when it comes to these programs.

About the Disease Healthcare-associated Legionnaires’

Disease
Fast Facts
In this 2017 Vita/ Signs, learn about the problem in
healthcare facilities and how an effective water
management program can prevent it.

For Clinicians

For Health Departments
Fact Sheet I [4 pages], Report
For Laboratories

Prevention with Water . L
Management Programs Water Management in Healthcare Facilities
Explains unique considerations for water management programs in healthcare facilities...

Overview of Water Management

Programs
Water Management Program Validation

Water Management Program Describes routine environmental sampling and active clinical surveillance...

Toolkit

Menitering Your Bulding Watzr Federal Requirement to Reduce Legionella Risk https://WWW_Cdc_gov/legionel|a/wmp/

. . . Provides information about a federal requirement to reduce Legionella risk in healthcare facilities and resources to help
Special Considerations for

Healthcare Faclties understand .. healthcare-facilities/index.html




Emergency Water Supply Planning Guide

Emergency Water Supply
Planning Guide for Hospitals

and Healthcare Facilities
P i emergency/ewsp.html

https://www.cdc.gov/healthywater/



https://www.cdc.gov/healthywater/emergency/ewsp.html

Reduce Risk from Water: From Plumbing to Patients

AZ Index

c Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Protecting People™ Search Q

Healthcare-associated Infections

CDC > Healthcare-associated Infections (HAI) > Preventing HAls - Healthcare Environmental Infection Prevention G O 0O 0 &

A Healthcare-associated Infections

A Reduce Risk from Water

HAI Data From Plumbing to Patients On This Page
) Water is the foundation of life; because of that, wet environments pose a v 2T i
Types of Infections ! ' " P. Water Management Program » £y View larger
particular hazard of infection, promoting microbial growth and serving as a
. . source for antibiotic resistant pathogens, and healthcare-associated infections. Sinks, Drains, Plumbing
Diseases and Organisms
Tap water meets stringent safety standards in the United States, but it is not Research Tools
Preventing HAls sterile. Certain numbers and types of bacteria and other microbes may be
present when water leaves the tap. For typical household uses such as washing, Opportunistic Pathogens of Premise * Water Infection Control Risk
Staph BS| Prevention Strategies bathing, drinking and food preparation, these microbes rarely pose a serious Plumbing Assessment (WICRA) for
health risk.
CDI Prevention Strategies Further Reading Healthcare Settings B
In contrast, in healthcare settings, the ways we use water are more varied and [PDF -5 pages]
Urine Culture Stewardship patients might be more vulnerable to infection. Certain conditions within Healthcare Water Management e Tap Water Quality and
healthcare plumbing systems can even encourage microbial growth. This can Infrastructure Discussion Guide
Targeted Assessment for lead to dangerously high levels of potential pathogens. Moreover, the risk does Qutbreaks Involving Waterborne for Investigation of Potential
Prevention (TAP) not stop at the tap—every use of water in patient care settings must be Pathogens Water Acceciater) nfactions it

scrutinized and evaluated for its risk to harbor and transmit healthcare-

) . X ! K . o . Healthcare Facilities B
Prevention Toolkits associated pathogens. Even hospital sink drains and toilets can pose a risk for harboring antibiotic resistant pathogens that

[PDF - 5 pages]
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Reduce Risk from Water: From Plumbing to Patients

This checklist is intended to assist in the development of an all-hazards approach to water management

in a healthcare facility, and may be used to:

» Evaluate a comprehensive water management program.

Healthcare Facility Water

Management Program Checklist
Available from: www.cdc.gov/hai/prevent/water-management.html

« Identify individuals to participate in the water management program.
®  Assist in conducting assessments, induding hazard analyses, environmental risk assessments,

and infection control risk assessments.

® Inform water monitoring practices guided by the management program.

Depending on complexity of the building plumbing systems, a comprehensive program may include
several water management plans. These plans should include areas within the system where control
points are identified as well as menitoring methods and procedures.

Establish a Water Management Program Team

For all facility types, establish clear lines of communication to facilitate dialogue with representatives from

the water utility/drinking water provider, as well as the local health department, on an as needed basis.

O Define membership (at a minimum, the following ‘roles”
should be represented; may include others depending
on facility size, type
» facility administrationfownership or C-Suite

.
» facilities engineer
»  infection prevention

O Develop a charter that defines roles and responsibilities
of members, chair, meeting schedule, etc.

O Have you identified team members who should:
Oy ON Be familiar with the facility water )

For nursing homes, the gEroup may consist
of three or more individuals representing
management, nursing (someone filling the
role of infection control), and the facilities
engineer; ad hoc members with subject
matter expertise (to provide advice) may
be water consultants.

Larger facilities representation may
include a designee from the C-suite, risk
management, infection prevention,
facilities engineers, central services,
laboratory, and ad hoc members from
clinical or water ¢

Oy ON Identify control locations and control limits
Oy ON Identify and take corrective actions

OY ON Moniter and document program performance

Tap Water Quality and Infrastructure
Discussion Guide for Investigation of
Potential Water-Associated Infections in
Healthcare Facilities

Available from: www.cdc.gov/hai/prevent/water-management.html

Purpose: For CDC and health department to use as a discussion guide when consulting with healthcare facilities in
situations where there is concern for transmission of waterborne pathogens. Patient exposures may either be direct
(aerosols, splash, bathing, ingestion, ice use, contaminated devices with water reservoirs, etc.) or indirect
(contaminated surfaces, reprocessed medical devices, drugs, healthcare personnel, etc.). Examples of infections
might include surgical site, injection site, or bloodstream infections due to nontuberculous mycobacteria;
Pseudomonas aeruginosa infections among NICU or burn patients; Legionnaires’ disease.

1. Drinking Water System Name (Public or Private):

2. If Public Water System, EPA ID Number:

To find your EPA ID Number, use SDWIS Search (https://www.epa.gov/enviro/sdwis-search).

3. Water Source (check):

a. O Surface water




CDC WICRA Tool

INTRODUCTION

INSTRUCTIONS

‘Water Infection Control Risk Assessment (WICRA) I
for Healthcare Settings

A water infection control risk assessment WICRA) i a critical cormponent of water management
programs (WMFP) in healthcare settings. WP team memibers can use a WICRA to evaluste water
sources, modes of fransmission, patient susceptibilfy, patient exposure, and program prepanedness.
A WICRA may be conducted during the initial development of 8 WMP and updated over time. The For

frequency of subsequent essessments should be informed by and defined in the WMP informal
Performing a WICRA using this tool wil generate numerical scores of perceived nsk, which can assist water-al
in prioritizing WMP activities such as maonitoring and mitigation efforts. Total fsk scores ame intended

fior intemial pricritization and do not hold significance outside the context of each site-specfic WMP palllog
Typically, the risks with highest scores will be used for priority focus, though some with lower scares CDC’sR
may be given special consideration (e.g., mitigation can be guickly and sasly |"perne'red:\. Specific

risk managament actions should be detsmined in accondance with WMP activibes. from W

This WICHA fool provides a completed example for 2 Bumn Intensive Care Unit {EIIu.J]. This may
be used & a reference when completing the filable document, which is intended to be flexible for
different WMP nesds.

Step 1: Identify the amas within your faciity to assess using the WICRA tool. Consider grouping each page by location (e.g., |
wing/uiding). Use the Locstion column for addiional information (e.g., spacefmom/anes).
Step 2: Identify potential water sources, considering the examples on the next page. Each row of the WICRA table may be usf
unique exposure, or set of ke exposures, in a location je.g., sink, hopper, shower, fountsin, ice maching).

Categorize potenfisl modes of transmission for water-associsted pathogens, considering the categories on the next of
Record this in the Modes of Transmission column.
Step 4: Classify the patent susceptbiity for each water source, considering the categories on the next page (highest, high, my
low). Record & score in the Patient Susceptibilty column (e.g., from 4 ).
Step 5: Characterize patient exposure, considenng the categories on the next page (high. moderate, low, none). Record a sc
Patient Exposure column (e.g., from 3 to ).
Step 6: Determine the curment level of preparedness in your WMP, considering the categories on the next page (poor, fair, gool
Record a score in the Current Preparedness column (e.g., from 1).
Step T: Muitiply the numerical scores in each column to calculate a total risk score for each water source. Record notes on
specific pathogens or other considerations in the Comments column.
Step B: Rank the totsl rsk scores, by location and across the facilfy. Use this intermal ranking to infomn 'WMP activities.

WATER SOURCES
Patients are potentally exposad to water via the healthcars environment, equipment, or procedures. Water sources include, but are nat limited
& Sinks & Taoilets # Endoscopes # Lactation equipment
& Water source & Hoppers & Heater cooler devices # Enteral feeding
& Sinks # Humidffication devices # lce machines # Bathing procedures
& Drains # Mechanical ventilators & Indoor decorative & Oral care
& Showers fountains

MODES OF TRANSMISSION

When sssessing risk of healthcane-associsted infections caused by waterbome pathogens, consider the diverse modes of tranamission, including:

& Diract contact # Ingastion of watar # Indiract contact # Inhalation of & Aspiration of
(e.g-, batfing, (e.g., conewmplion of (e.g., from an eerosols dispersed contaminated water
showering) contaminated ics) improparty from water sources feug. wse of fap
reprocessed medical [e.g- faucsts with water fo flush enferal
divics) sarators) fesiings)

PﬁTIENT SUSCEPTIBILITY

Patient populations with compromised immune status, comorbidities, and exposure to certain procedures are more vuinerable to infiections
caused by waterbarne pathogens. Unitaf ga can be classfied o those patients trested in these aeas:
& Modarate & Low

(&.g-, general inpatisnt units) (e.g., waiting rooms,
administrative office areas)

(e.g., ron-franspiant
ICLs, ORs)

PATIENT EXPOSURE
In order to characterize patient exposure fo water sources, consider a categorization scheme that encompasses factors such as the frequency
{how often), magnitude (how much), and duration fhow long) of exposune:

# High & Moderate & Low & MNone
[e.g-, high frequency; (e.g., combination of high and [E.g., fow frequency; fe.g., pafientz &re nod
imagnituds, and duration) low frequency, magnituds, ‘magnituds, and duration) exposed fo the water source)
and duration)

CURRENT PREPEREDNESS
Consider how your WMP addresses different water sources, as determined by factors such as policies and procedures siready in place,
relevant staff practice, and implemented mitigation strategies.

¢ Poor & Fair + Good

(B.g., imitad policias and procedures, feg., .samapcm:ias ann'prncxadurss staff [s.g mbr.rsrpodnes and,wwsa\.ras
steﬁ'pracr:ca and mitigation siratagiss) practics,




Thank you!

Matt Arduino: mjad@cdc.gov
Alicia Shugart: vet2@cdc.gov
Matt Stuckey: Ixo5@cdc.gov

For more information, contact CDC .
1-800-CDC-INFO (232-4636) CDC HAI/AR: HAIAR@cdc.gov

TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.
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