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• List at least two common groups of Opportunistic Premise Plumbing 
Pathogens (OPPP) and name at least one organism in each group.

• Describe three properties of OPPP that enable survival and growth in 
hospital water distribution systems. 

• Understand the national guidelines and resources available to implement a 
successful Water Management Program to reduce risk of growth and spread 
of Legionella and other opportunistic pathogens in water as required by 
Centers for Medicare Services (CMS).

• Identify three sink hygiene measures that your infection prevention and 
control program can implement to reduce risk of transmission of waterborne 
multidrug-resistant organisms (MDROs).

Learning Objectives



• Background
• Water in healthcare
• Legionella and other Opportunistic Premise Plumbing Pathogens (OPPP)

• OPPP Outbreaks in Healthcare Settings

• Infection Prevention and Control Strategies
• Water Management Program (WMP) and Tools
• Sinks, Drains, Ice Machines

Outline



• Tap water meets stringent U.S. drinking water standards but is not 
sterile

• Water and moist environments support microbial growth
• Source for Healthcare-Associated Infections (HAI)  and antibiotic-

resistant pathogens

• In Healthcare:
• Large complex water system. Large surface-to-volume ratio, 

intermittent stagnation, low disinfection residual à biofilm formation. 
• Water used in different ways in healthcare. Required for many types 

of products, processes and procedures 
• Multiple routes of exposure. Medical devices could be a vehicle.
• Certain patient populations especially vulnerable

Water in Healthcare  



• Gram-negative bacteria non-fermenter, many species
• most cases L pneumophila serogroup 1 

• Cause of  Legionnaires’ Disease – pneumonia
• Environmental organism

• freshwater, some species in soil 
• Transmission via inhalation or aspiration

• not transmitted person-to-person
• Chlorine tolerant. Low levels in municipal drinking water.
• Thrives in stagnant warm water (77-108 ◦F)
• Proliferates in cooling towers, biofilm lining plumbing pipes. 

Can colonize ice machines.  

• Relevant for healthcare facilities
• Large complex water plumbing systems & cooling towers
• Vulnerable population

Legionella



Opportunistic Premise Plumbing Pathogens (OPPP)
•  Microorganisms in building water systems that are more 

likely to cause disease in at-risk or immunocompromised 
individuals and have been described in outbreaks linked to  
healthcare settings.

• Tap water is not sterile and the OPPP community in different 
municipal water systems can vary.

• Three common OPPP categories include:
• Gram-negative non-lactose fermenters
• Non-fecal coliforms
• Non-tuberculous mycobacteria 
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•  

Considerations for Reducing Risk: Water in Healthcare Facilities | HAIs | CDC

https://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html


Opportunistic Premise Plumbing Pathogens (OPPP)

Gram-negative non-fermenting bacteria
• Achromobacter xylosoxidans
• Acinetobacter baumannii complex
• Burkholderia cepacia complex
• Cupriavidus spp.,Some Ralstonia spp.
• Delftia spp., Elizabethkingia spp.
• Legionella pneumophila
• Methylobacterium mesophilicum
• Pseudomonas aeruginosa, P. 

fluorescens, P. putida
• Sphingomonas paucimobilis
• Stenotrophomonas maltophilia
•

8

• Non-fecal coliforms
• Enterobacter spp.
• Klebsiella spp.
• Pantoea agglomerans complex
• Serratia marcescens, S. 

liquefacients.

• Nontuberculous mycobacteria (NTM)

• Fungi
• Aspergillus fumigatus, A niger
• Fusarium; Philaemonium

• Protozoa
• Acanthamoeba & Naegleria spp.

Considerations for Reducing Risk: Water in Healthcare Facilities | HAIs | CDC

https://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html


Opportunistic Premise Plumbing Pathogens: 
Characteristics



Slide courtesy of M. Arduino, 
CDC



• Many uses of water in healthcare settings, including: 
• Drinking water, handwashing, bathing
• Facility water for plant operations (HVAC, cooling towers, fire suppression)
• Medication preparation, enteral feedings 
• Therapy 

• Renal replacement therapy, burn wound debridement, hydrotherapy
• Device reprocessing 
• Water for steam generation (autoclaves) or water baths
• Ice for hydration, pain management, physical therapy, medication/ specimen transport 
• Medical device use (e.g., heater-cooler units)
• Dental Unit Water Lines 

• Aqueous products used in medications, infusions, procedures, patient hygiene can 
become contaminated  

Water and Water-Containing (Aqueous) Products: 
Ubiquitous in Healthcare



OPPP Outbreaks  



Kanamori H,  et al. . Clin Infect Dis. 2016 Jun 1;62(11):1423-35. https://pubmed.ncbi.nlm.nih.gov/26936670/  

https://pubmed.ncbi.nlm.nih.gov/26936670/


Perkins KM et al. Infection Control & Hospital Epidemiology. 2019.
https://pubmed.ncbi.nlm.nih.gov/30942147/ 

https://pubmed.ncbi.nlm.nih.gov/30942147/


Water related outbreaks  (n=134)
• ~ 22% involved pediatric patients
• 40 (30%) involved NTMs
• 45 (35%) involved MDROs
• 24 (18%) (surgery-related)
• 40 (30%) involved medical devices

• Heater cooler units (8), bronchoscopes (5)
• other endoscopes (3), ventilators (3), others (21)

• 13 (10%) involved medication contamination

CDC Consultations 2014-2017*
22% are water-related (134 of 620)

*Perkins KM et al. Infection Control & Hospital Epidemiology. 2019.
https://pubmed.ncbi.nlm.nih.gov/30942147/ 

https://pubmed.ncbi.nlm.nih.gov/30942147/


*Perkins KM et al. Infection Control & Hospital Epidemiology. 2019.
https://pubmed.ncbi.nlm.nih.gov/30942147/ 

Possible Exposure Pathways: Water to Patient*

https://pubmed.ncbi.nlm.nih.gov/30942147/


Slide courtesy of M. Arduino, CDC



Recent outbreaks in healthcare settings 
related to contaminated tap water. 

Slide courtesy of M. Arduino, CDC



Outbreaks Linked to Manufacturing of 
Medical Devices

• Liva Nova 3T Heater-Cooler Units
• Device used during 

cardiopulmonary bypass in 
cardiac surgeries.

• International outbreak 
• Mycobacterium chimera
• MMWR October 14, 2016

• Respiratory therapy device
• Vapotherm Oxygen Delivery
• Ralstonia species.
• MMWR October 21, 2005.



• Extrinsic contamination: (contamination after opening).
• Serratia marcescens outbreaks linked to HCP hand cream; Multi-use vials of 

methylprednisolone. 
• Acinetobacter baumannii outbreak linked to contaminated ultrasound gel in burn 

unit

• Intrinsic contamination:  (contamination of product)
• Serratia marcescens multi-state outbreak due to contaminated heparin-saline flush 

syringes
• Burkholderia cepacia complex outbreaks due to intrinsic product contamination  

• Liquid docusate stool softener (2017) 
• Antiseptic oral care product (2018)
• No-rinse cleansing foam
   for bathing & perineal care (2017-2018)
• Ultrasound gel (2021)

Contamination of Water-Containing Products Used in 
Healthcare Linked to Outbreaks: Some examples.



Recent OPPP Outbreaks involving CA residents: 
Burkholderia, NTM, VIM- Pseudomonas



Slide courtesy of M. Arduino, CDC



Carbapenem-Resistant Organisms (CROs) 
associated with hospital water

32 reports of CROs in hospital water 
environment
• Pseudomonas aeruginosa most 

common
• Carbapenemase producing–Klebsiella 

pneumoniae (KPC)  with AR genes 
including  VIM or  IMP, 

• Most in ICU or immunocompromised
• Drains, sinks, and faucets frequently 

colonized.
• Clinical and environmental match
• A combination of interventions needed 

to control outbreak



• Recent publication by Regev-
Yochav et al. ICHE 2024  

• Discussion summarizes 
literature on  intervention 
studies to date

• In his hospital, new wing 
rapidly colonized, 
interventions including sink-
trap decontamination, 
replacement of entire sinks/ P-
traps were unsuccessful

• Persistent colonization despite 
measures to decolonize

Sink-traps: a source of Carbapenemase-
producing Enterobacterales transmission

https://pubmed.ncbi.nlm.nih.gov/38149351/ 

https://pubmed.ncbi.nlm.nih.gov/38149351/


Sinks and Drains can be a Reservoir for Part 
Part I: MDROs and Antimicrobial-Resistance 
(AR) Gene Exchange in Plumbing Systems
Pathogens colonize sinks and drains 
during patient care activities. 

1. Biofilm growth in P traps with 
potential  Antimicrobial-
Resistance gene exchange

2. AR Pathogen spreads retrograde 
to drain 

3. Liquids with nutrients emptied 
into sink
• Promotes bacterial/ biofilm growth
• Biofilm spreads up to one inch 

/day. Running water helps biofilm 
spread

1

Spreads 
up to drain

Nutrients 
feed biofilm

1

2

3Kotay … Mathers,  et al, 2017.



Sinks and Drains can be a Reservoir for Part 
Part II: MDROs and AR Gene Exchange and 
Spread in Plumbing Systems

Pathogens colonize sinks and drains 
during patient care activities. 

Spreads 
up to drain

1. Growth in P traps with potential  
Antimicrobial-Resistance gene 
exchange

2. Spreads retrograde to drain 
3. Liquids with nutrients emptied into 

sink
4. Biofilm spreads to other sinks 

and drains via plumbing system
MDRO 
spread via 
plumbing 
systemKotay et al, 2017

Figures (adapted): Virginia Infection Prevention Center, VA DOH, Staying Safe in the Splash Zone



• Non-fecal coliforms and some non-lactose 
fermenters (e.g., pseudomonas, CRAB) present 
in water, soil

• Thrive in moist environments including 
drains, wastewater, and p-traps

• Perfect milieu for exchange or mobile AR 
resistance genes such as carbapenemases

• Tube feeding a risk for MDRO drain 
colonization in some studies

Splashes created from
• water flow hitting contaminated sink drain or 

or hopper flushed à
• contamination of nearby surfaces

Summary: MDRO Exposure from Wastewater



• Numerous outbreaks linked to 
contaminated multi-use ultrasound 
gel

Ultrasound Imaging



• Use single-use sterile packets 
when preparing for 
percutaneous procedures, on 
non-intact skin or near fresh 
surgical wounds

• If non-sterile ultrasound gel used 
inadvertently, ensure removal 
and perform skin antisepsis 
before the procedure

CDC: Considerations for Use of Ultrasound Gel* 

* CDC: MMWR December 2022  www.cdc.gov/mmwr/volumes/71/wr/mm7148a3.htm 

https://www.cdc.gov/mmwr/volumes/71/wr/mm7148a3.htm


• Water-related outbreaks are common

• Many possible sources of exposure in a 
facility

• Immunocompromised and ICU patients at 
increased risk

Water-related Outbreaks in Healthcare: 
Summary



Infection Prevention and Control 
Strategies

Water Management Program (WMP)
WMP Tools
 
 





Facilities must have water management plans and documentation that, at a 
minimum, ensure each facility:
• Conducts a facility risk assessment to identify where Legionella and other 

opportunistic waterborne pathogens (e.g. Pseudomonas, Acinetobacter, 
Burkholderia, Stenotrophomonas, nontuberculous mycobacteria, and fungi) 
could grow and spread in the facility water system. 

• Develops and implements a water management program that considers the  
ASHRAE industry standard and the CDC toolkit. 

• Specifies testing protocols and acceptable ranges for control measures, and 
document the results of testing and corrective actions taken when control 
limits are not maintained.

CMS QSO-17-30 Requirements

ASHRAE 188 (Legionella). 
ASHRAE  514, 2023 (Other OPPP)



Joint Commission: Water Management Program
• Team or designee responsible for 

oversight, implementation
• Required elements: basic diagram 

mapping water supply sources, 
treatments, processing

• Water risk management based on 
diagram per CDC WICRA

• Specify control measures and end 
points. Consider monitoring basic water 
quality parameters:  temperature, 
residual disinfectant, pH.

• Address stagnation, new construction, 
new equipment 

• Annual review and with changes



Presumptive  3%. Of these, 80% were SNF
• Duration: ≥10 days of continuous stay during 14-

day exposure period in a healthcare facility
Possible 17 %
• Duration:  <10 days during 14-day exposure period
• CDC Vital Signs, 2015

• 25% case facility for presumptive HA-LD
• Hospital-onset cases continue to occur

• Recent outbreak 13 cases.  
• Copper-silver ion disinfection. Stopped cultures
• Upgrades to disinfection system & water 

distribution contributed to this outbreak 
• Kessler et al. AJIC 2021 

https://pubmed.ncbi.nlm.nih.gov/33631307/ 

Healthcare-Associated Legionnaires’ Disease
 (HA-LD)

https://pubmed.ncbi.nlm.nih.gov/33631307/


CDC Toolkit: Developing a Legionella 
Water Management Program 2016

http://www.cdc.gov/legionella/maintenance/wmp-toolkit.html 36

http://www.cdc.gov/legionella/maintenance/wmp-toolkit.html


Elements of a Water Management Program (WMP) 
for Control of Legionella and other OPPP
1. Establish a multi-disciplinary team

2. Describe the building water system with flow diagrams

3. Identify areas where OPPP could grow and spread.

4. Describe where control measures should be applied and how to 
monitor them.
• Examples: temperature, disinfectant residuals, pH, splash guards, 

maintain ice machine. Refer also to the CDC Water Infection Control 
Risk Assessment (WICRA) for devices.

5. Establish interventions when control limits are not met.
• Check hot water balance, disinfections depleted by stagnation or 

organic material

6. Make sure program is running as designed (verify) and is effective 
(validate)

7. Document and communicate all activities



1. Establish a Multi-disciplinary Water 
Management Program Team

Healthcare Facilities Team should include 
other key members*. Establish roles and 
responsibilities.

• Understanding of accreditation standards 
and licensing requirements

• Risk and quality management

•  Expertise in infection prevention 

• A clinician with expertise in infectious 
diseases 

*Potential role of an environmental 
consultant with expertise in management/ 
response to Legionella in a health care 
facilityhttps://www.cdc.gov/control-legionella/media/pdfs/toolkit.pdf



2. Describe building 
water system*
• Site specific diagram and short 

narrative description.

• Follow the hot and cold water.
• Include any conditioners and 
   storage tanks

*This is the role of another WMP 
team member (e.g., facilities 
engineer or facilities  manager). An  
an environmental consultant might 
assist.



3. Identify areas where Legionella can grow 
and spread

Cold water:

• cooling towers, decorative 
fountains, ice machines, 
sinks/ showers 

Hot water:

• water heater, 
sinks/showers, kitchen

• Fixtures if not flushed / 
used regularly can have 
biofilm build up.



• WMP requires multiple control measures. Controls both Legionella and other 
waterborne pathogens.

•  Keep hot water hot, cold water cold, avoid stagnation, maintain systems and devices

• Operation, maintenance and control limits*
Monitor temperature, disinfectant residuals and pH and set (specify) control limits
• Hot Water: store above 140 ◦F, circulate at >120 ◦F. Point of delivery: <120 ◦F. 
• Cold water: Store & circulate below 77 ◦F. pH 6.5 - 8.5 (drinking water std.)
• Ensure disinfectant residual detectable at point of use
• Flush low-flow areas/ pipes and dead legs at least weekly.  
• Control sediment and biofilm by flushing, cleaning and regular maintenance of hot 

water heaters and fixtures, including ice machines. Consider other mitigation in high- 
risk areas.

Step 4: Controlling Legionella and other 
OPPP in Potable (Drinking) Water Systems

www.cdc.gov/control-legionella/php/toolkit/potable-water-systems-module.html
www.cdc.gov/control-legionella/php/healthcare/water-management.html 
www.cdc.gov/control-legionella/php/guidance/monitor-water-guidance.html 
 

http://www.cdc.gov/control-legionella/php/toolkit/potable-water-systems-module.html
http://www.cdc.gov/control-legionella/php/healthcare/water-management.html
http://www.cdc.gov/control-legionella/php/guidance/monitor-water-guidance.html


4. Specify monitoring and control measures:
    How and where

• Visual inspection and preventive 
maintenance

• Check hot water temperature at water 
heater, sink and showers

• Check disinfectant levels/ pH. Disinfectant 
residuals at point of use.

• Per WICRA, in high-risk areas, consider 
additional control measures e.g., point-of-
use microbial filters or sterile water 
protocol * 
ASHRAE 188  and ASHRAE 514* (new, 2023) 



Step 6:

• Validation: Documentation that control measures are being met. Keep logs

• Verification 
• Surveillance for hospital-onset clinical cases (review microbiology reports)

• Investigate hospital or SNF - onset Legionella cases and clusters of OPPP
• ,Environmental samples for Legionella, another method of verification

Heterotrophic Plate Counts (HPC) – not used for verification.
• Consider as a water quality parameter (not pathogen specific).
• Has been used as an indicator of a decrease in water quality and potential for biofilm 

if consistently >500 cfu/ml.
• Refer to CDC Guidelines:  Environmental Infection Control in Healthcare Facilities, 2003 

Controlling Legionella and other OPPP in 
Potable (Drinking) Water Systems (cont.)

*https://www.cdc.gov/control-legionella/php/toolkit/potable-water-systems-module.html 

https://www.cdc.gov/control-legionella/php/toolkit/potable-water-systems-module.html


What about those “Dead Legs”?



• Dead legs or blind ends.
• Sections of no-or low-water flow.
• Often created during renovations
• Potential source of biofilm proliferation-

persistent local positive results despite 
system hyperchlorination.

• Avoid stagnation due to wing closure or new 
construction with lapses between 
commissioning and occupancy 

• Prolonged stagnation can lead to plumbing 
colonization with Legionella and /or other OPPP 

• Other WMP team members responsible for 
mitigation measures (facilities manager or 
engineer)

Plumbing Dead Legs and Stagnation



CDC guidance:

• Building owners and managers should confirm that their water management program 
(WMP) is working as intended (validation).

• The best method for validation of a WMP for Legionella is routine testing 
for Legionella over time. Testing for Legionella can provide critical information to 
ensure a WMP is operating as intended and Legionella is well-controlled.

• Because of the vulnerable population served, inpatient healthcare facilities should 
conduct routine testing for Legionella to validate their WMP. Other facilities serving a 
vulnerable population should consider conducting routine testing as a best practice.

• Use the Legionella Control Toolkit for managing Legionella in potable water, cooling 
towers, decorative fountains, and other devices.

www.cdc.gov/control-legionella/php/wmp/validation.html 

www.cdc.gov/control-legionella/php/toolkit/control-toolkit.html 

Should my facility monitor for Legionella?

http://www.cdc.gov/control-legionella/php/wmp/validation.html
http://www.cdc.gov/control-legionella/php/toolkit/control-toolkit.html


CDC: Water Infection Control Risk Assessment 
(WICRA) 

Water Infection Control Risk Assessment 
(WICRA) for Healthcare Settings (cdc.gov)

https://www.cdc.gov/healthcare-associated-infections/media/pdfs/water-assessment-tool-508.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/water-assessment-tool-508.pdf




Facility WMP Checklist
• Use to develop or evaluate 

a WMP for Legionella and 
OPPP 

• Adapted from the Legionella 
WMP toolkit.

• Aligns with applicable 
ASHRAE standards (188 & 
514) and guidelines  2-2020 

• Use Tap Water Quality  and 
Infrastructure Guide: for 
investigating outbreaks of 
OPPP in healthcare where 
water exposure is potential 
source.

https://www.cdc.gov/healthcare-associated-
infections/php/toolkit/water-management.html 

https://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html
https://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html


CDC Water Exposure ICAR

• ICAR Tools Module 11
• Part A: Reviews policy on 

infections risks and prevention 
measures from water exposure.

• Part B: Guides observations on 
water exposure in healthcare  

https://www.cdc.gov/infection-
control/media/pdfs/IPC-mod11-water-
exposure-508.pdf 

https://www.cdc.gov/infection-control/media/pdfs/IPC-mod11-water-exposure-508.pdf
https://www.cdc.gov/infection-control/media/pdfs/IPC-mod11-water-exposure-508.pdf
https://www.cdc.gov/infection-control/media/pdfs/IPC-mod11-water-exposure-508.pdf


Infection Prevention and Control 
Strategies

Sinks, Drains, and Ice Machines



CDC Reduce Risk of OPPP Exposure: 
Sink Design

• When modifying/ installing sinks, choose designs that prevent splashing and have 
adequate depth.*

• Choose fixtures with angle/ offset faucets so the faucet stream does not pour 
directly onto drain.

• Install splash guards on sinks next to medication preparation areas
• Provide easy access to hand cleaning supplies
• Monitor/ regulate water pressure in sinks in patient care areas so splashing is 

minimized when maximum water flow.*
 
*Refer to Facility Institute Guidelines 2010 for specifications. 
www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html 

http://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html


CDC Reduce Risk of OPPP Exposure:
Sink Hygiene

• Avoid placement patient care or personal items on counters near sinks. 3 ft. rule.

• Do not discard patient waste down sinks

• Minimize discarding beverages down sinks or toilets

• Clean and disinfect surfaces daily near sink and drain 
• Clean to dirty: Neary by counters à fixtures à sink/ drain last

• Consider using an EPA-registered biofilm disinfectant for wastewater drains during an 
outbreak.

• Close hopper and toilet lids before flushing. If lids not available or allowed, close door that 
separates hopper or toilet from patient care areas. 

www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html 

http://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html


• Be aware of exposures from aerosols
• The 3 ft rule

• Close hopper and toilet lids before flushing. If lids not 
available or allowed, close door that separates hopper 
or toilet from patient care areas. 

 

Reduce Risk of OPPP:
Exposure from aerosols contaminate surfaces

www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html 

Crimaldi et al. Sci Rep. 
https://pubmed.ncbi.nlm.nih.gov/36481924/ 

http://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html
https://pubmed.ncbi.nlm.nih.gov/36481924/
https://pubmed.ncbi.nlm.nih.gov/36481924/


Best IPC Practices: Sinks, Drains, and Plumbing
Why?

• Sinks and drains can 
become contaminated with 
water-associated MDROs.

• P-traps in the plumbing can 
be an environment for 
antimicrobial- resistant 
genetic elements between 
micro-organisms

• Patients can become 
exposed to these 
organisms via water 
splashes. 



CDC Water Infection Control Risk Assessment 
(WICRA) Tool

Consider 0.22 micron filters
Slide courtesy of M 
Arduino CDC.



• Water management program (WMP). 
• Incoming water should meet  drinking water standards
• Premise plumbing should be designed and maintained to 

minimize growth of Legionella and other OPPP
• Exposure to infectious risks from water is minimized
• Use a Water Infection Control Risk Assessment (WICRA) to 

develop and update your WMP.

• Implement water-specific infection control practices
• Investigate clusters of OPPP pathogens for potential 

sources of water exposure.
• Monitor/ maintain water temperature at key locations
• Maintain disinfectant residuals/ pH
• Avoid stagnation (flushing program), Follow IFU and 

maintain equipment (hot water heaters, ice machines, etc.)
• Promote sink and drain hygiene

Infection Prevention and Control Strategies



What can you do now as an IP in your hospital?
• Identify clusters of OPPP and 

investigate
• Involve  microbiology lab 

director and IPC champions in 
your BMT-oncology, NICUs, 
burn units, ICUs.

• Choose a high-risk unit and 
perform a WICRA. Discuss 
mitigation with members of the 
WMP team.

• Work with clinicians and lab director to 
optimize testing for Legionnaires’ 
disease (LD): UAT and a lower 
respiratory tract(LRT) specimen for 
Legionella for culture OR Legionella 
PCR with reflex to culture.

• When conducting Environment of 
Care rounds

• Supplies and equipment near 
sinks

• Ask your facilities engineers about 
disinfectant residuals in high-risk 
units.



• Water-related outbreaks are common
• Many possible sources of water exposure 

in a facility
• Immunocompromised and ICU patients at 

increased risk
Strategies to reduce risk of exposure to 
water-related pathogens include:
• Developing and implementing a robust 

WMP
• WMP includes reduction of risks of 

potential exposures from sinks, drains, 
and ice machines

Water-related Outbreaks in Healthcare: 
Summary



Water, Water, Everywhere



• Clinical Guidance for Legionella Infections  
www.cdc.gov/legionella/hcp/clinical-guidance/index.html 

• For clinicians www.cdc.gov/legionella/downloads/fs-legionella-
clinicians.pdf 

• Investigating HA-LD Cases and Outbreaks: 
www.cdc.gov/investigate-legionella/php/healthcare-
resources/index.html 

• Healthcare-Onset PNA, especially if severe (ICU)
• HA-LD in the past 12 month
• Positive environmental tests for Legionella
• Current change in water quality that may lead to 

Legionella growth
• CDPH HA-LD Quicksheet. Guidance for local public health 

investigations of HA-LD. 
https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Docu
ment%20Library/HA_LegionnairesDiseaseQuicksheet_12.20.1
9_final.pdf 

Healthcare-Onset LD Resources

http://www.cdc.gov/legionella/hcp/clinical-guidance/index.html
http://www.cdc.gov/legionella/downloads/fs-legionella-clinicians.pdf
http://www.cdc.gov/legionella/downloads/fs-legionella-clinicians.pdf
http://www.cdc.gov/investigate-legionella/php/healthcare-resources/index.html
http://www.cdc.gov/investigate-legionella/php/healthcare-resources/index.html
https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Document%20Library/HA_LegionnairesDiseaseQuicksheet_12.20.19_final.pdf
https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Document%20Library/HA_LegionnairesDiseaseQuicksheet_12.20.19_final.pdf
https://www.cdph.ca.gov/Programs/CHCQ/HAI/CDPH%20Document%20Library/HA_LegionnairesDiseaseQuicksheet_12.20.19_final.pdf


• ASHRAE 188- 2021 
Legionellosis Risk 
Management 

• ASHRAE Guideline 12-2023 
Guidelines on compliance 
with ASHRAE 188.  

• ASHRAE 514-2023  
published August 2023

• Is an all-hazards approach to 
water management in 
buildings and takes into 
account that facilities are 
already in compliance with 
ASHRAE 188.

ASHRAE Standards and Guidelines  for 
Building Water Systems



• CDC: Guidelines for Environmental Infection Control in 
Healthcare Facilities: www.cdc.gov/infection-
control/hcp/environmental-control/index.html 

• CDC: Considerations for Reducing Risk: Water in 
Healthcare Facilities: www.cdc.gov/healthcare-associated-
infections/php/toolkit/water-management.html 

• Developing a Legionella Water Management Program and 
Controlling Legionella in Common Sources of Exposure 
www.cdc.gov/control-legionella/media/pdfs/toolkit.pdf 

• CDC Water Infection Control Risk Assesment (WICRA) for 
Healthcare Settings:   www.cdc.gov/healthcare-associated-
infections/media/pdfs/water-assessment-tool-508.pdf 

Resources I

http://www.cdc.gov/infection-control/hcp/environmental-control/index.html
http://www.cdc.gov/infection-control/hcp/environmental-control/index.html
http://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html
http://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html
http://www.cdc.gov/control-legionella/media/pdfs/toolkit.pdf
https://www.cdc.gov/healthcare-associated-infections/media/pdfs/water-assessment-tool-508.pdf
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• CDC: Healthcare Facility Water Management Program Checklist 
• www.cdc.gov/healthcare-associated-infections/media/pdfs/PHS-

ReduceWaterRisk-ChecklistTool-508.pdf 

• CDC: Discussion Guide for Investigation of Potential Water-Associated Infections in 
Healthcare Facilities

• www.cdc.gov/healthcare-associated-infections/media/pdfs/PHS-
ReduceWaterRisk-DiscussionGuideTool-508.pdf 

• CDC ICAR Tool : Module 11: Water Exposure Facilitator Guide & Observation Form 
www.cdc.gov/healthcare-associated-infections/php/toolkit/icar.html 

Resources  II
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• Joint Commission: Requirement, Rationale, Reference, 
Issue 32 October 27  2021. New water management 
standard (EC.02.05.02, EPs 1 through 4) January 1, 2022 
www.jointcommission.org/standards/r3-report/r3-report-
issue-32-new-standard-for-water-management-program/ . 

• Staying Safe in the Splash Zone (video). Virginia Infection 
Prevention Training Center. 
www.youtube.com/watch?v=mjScWmtQt5Q 

• CDPH: What Infection Preventionists Need to Know about 
Sinks, Drains, and Plumbing. (flyer)  Email CDPH HAI to 
request flyer:  HAIProgram@cdph.ca.gov 

• CDC Project First Line: Trainings and Posters: Germs live 
in water and on wet surfaces  www.cdc.gov/project-
firstline/hcp/training/index.html 

Resources  III
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THANK YOU!
 

 CDPH HAI Program  HAIprogram@cdph.ca.gov 
Janice Kim, MD, MPH Janice.kim@cdph.ca.gov 
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Health website.



Presumptive  
• Duration: ≥10 days of continuous stay during 14-

day exposure period in a healthcare facility
Possible 
• Duration:  <10 days during 14-day exposure period
• CDC Vital Signs, 2015

• 25% presumptiveà 80% SNF; 10% possible
• Hospital-onset cases continue to occur

• Recent outbreak 13 cases.  
• Copper-silver ion disinfection. Stopped cultures
• Upgrades to disinfection system & water 

distribution contributed to this outbreak 
• Kessler et al. AJIC 2021 

https://pubmed.ncbi.nlm.nih.gov/33631307/ 

Healthcare-Associated Legionnaires’ Disease
 (HA-LD)

https://pubmed.ncbi.nlm.nih.gov/33631307/


nebulizers



Potential Transmission Routes of Potable 
Water to Patients


