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Disclosures
Karoline Sperling is the clinical services manager at Ecolab. 

This presentation is for educational purposes only.  

The views and opinions expressed are those of the presenter and do not 
necessarily reflect the official policy or position of any agency, organization, 
employer or company. 



Objectives

• Discuss how healthcare drains can be a reservoir for healthcare-
associated infections (HAIs)

• Describe outbreaks associated with healthcare drains

• Review current guidance on preventing drain-associated infections 



Water & Healthcare

Water

• Foundation of life

• Wet environments can pose a risk for infection

• Tap water is not sterile

Water in healthcare

• Various ways water can be used

• Vulnerable patient populations

• Large, complex and often old plumbing systems
Dickey. APIC Text, 2014



Types of Wastewater Drains 

• Sinks

• Showers

• Whirlpools

• Toilets

• Hoppers

Challenges

• Reservoirs for bacteria to grow, survive and form biofilm

• P traps - needed to prevent escape of sewer gas Franco, et al. Sci Rep, 2020.
https://doi.org/10.1038/s41598-020-65052-7 

https://doi.org/10.1038/s41598-020-65052-7


Sinks in Hospitals

• Handwashing

• Waste disposal: body fluids, unused medications or tube feeds

• Patient care: bathing, perineal care

• Reprocessing: cleaning and soaking of instruments 

Challenges

• Clean vs. dirty – designated sinks for certain tasks

• Location, location, location!!!



Water-associated Pathogens

• Bacteria and fungal contamination risks

• Common microorganisms: 
• Pseudomonas aeruginosa

• Serratia

• Legionella

• Mycobacteria (non-tuberculosis) 

Challenges

• Biofilm formation

• Antibiotic resistance – carbapenem-resistant organisms (CROs) 
• Resistant traits shared directly via mobile genetic elements

CDC, 2018
Legionella Healthcare Facilities | CDC

https://www.cdc.gov/legionella/wmp/overview/growth-and-spread.html


https://www.cdc.gov/drugresistance/
about/how-resistance-happens.html 

https://www.cdc.gov/drugresistance/about/how-resistance-happens.html
https://www.cdc.gov/drugresistance/about/how-resistance-happens.html


Found common plasmid 
backbones in patient and 

environmental CPOs

Weingarten et al. mBio. 2018;9(1):e02011-17. 
doi:10.1128/mBio.02011-17

https://pubmed.ncbi.nlm.nih.gov/29437920/


Infectious 
Agent

Reservoir

Portals of 
exit

Modes of 
transmission

Portals of 
entry

Susceptible 
host



Kotay, et. al. Appl Environ Microbiol. 2017;83:e03327-16.
doi:10.1128/AEM.03327-16

Biofilm growth = 1 inch per day



Basin splashing
Direct or indirect contact

Hayward et. al. Curr Opin Infect Dis. 2022, 35:339-345.
doi:10.1097/QCO.0000000000000842



Sink-related Outbreaks
and more….





Summary of WWD CRO 
outbreak characteristics ➔

Carling, P. ICHE. 2018, 39(8):972-979.
doi:10.1017/ice.2018.138



March 2024 - Episode 47 
The role of sink and drain 

contamination in pathogen 
transmission



MMWR August 2023: Cluster of Carbapenemase-Producing 
Carbapenem-Resistant Pseudomonas aeruginosa in an Adult ICU

September 2021

Patient 1
HAI sputum +CP-CRPA

Vent 3 of 5 weeks

Patient 2
HAI sputum +CP-CRPA

Vent 4 weeks

January 2022

Hospital A – ICU Room X 

March 2022

Room closed

IDPH HAI Team 
Site visit

Environmental samples

16 patients
No CP-CRPA

Room X
2 sinks & 1 toilet, ventilator

+CP-CRPA 
1 sink drain, p trap and counter

Cahill ME, et al. MMWR. 2023(72):844-846
doi:10.15585/mmwr.mm7231a2 

http://dx.doi.org/10.15585/mmwr.mm7231a2


Solutions
and unanswered questions….



Wastewater Drain HAI Fishbone

Patient with HAI or 
outbreak

linked to WWD

PEOPLE                  ENVIRONMENT

POLICY  &   EQUIPMENT &           What else?? 
PROCEDURES      SUPPLIES  

Age

Gender

Immuno-
compromised

Devices

Lines/tubes

PATIENT
non-modifiable vs. modifiable

Nurses

Visitors
Race HCWs

Room

Storage

Construction

Building age

Location

Not an exhaustive list!!! 

Nursing practice

Hand hygiene PPE

EducationCleaning/disinfection

Sink
design ??????

Disinfectant



CDC: Hierarchy of Controls



SHEA/IDSA/APIC Hand Hygiene: 2022 Update

Reduce environmental contamination associated with sinks and 
sink drains (Quality of Evidence: HIGH)

• Sinks constructed according to code and handwashing sinks part of infection 
control risk assessments

• Dedicate sinks to handwashing, if possible

• Education on proper disposal of substances that promote growth of biofilm in 
handwashing sinks (e.g., IV solutions, meds, food, human waste)

• Use EPA-registered healthcare disinfectant to clean sink bowls and faucets daily

• Do not keep medications or patient care supplies on counters or mobile surfaces 
within 1 meter (3 feet) of sink

• Consult with state or local public health when investigating confirmed or 
suspected water-associated HAI outbreaks

Glowicz, J. ICHE. 2023, 44(3):355-376
doi:10.1017/ice.2022.304



MMWR August 2023: Cluster of Carbapenemase-Producing 
Carbapenem-Resistant Pseudomonas aeruginosa in an Adult ICU

September 2021

Patient 1
HAI sputum +CP-CRPA

Vent 3 of 5 weeks

Patient 2
HAI sputum +CP-CRPA

Vent 4 weeks

January 2022

Hospital A – ICU Room X 

March 2022

Room closed

IDPH HAI Team 
Site visit

Environmental samples

16 patients
No CP-CRPA

Room X
2 sinks & 1 toilet, ventilator

+CP-CRPA 
1 sink drain, p trap and counter

Interventions
• Close Room x pending sink drain 

disinfection with hydrogen 
peroxide-based foam

• Sink splash guards
• Weekly disinfection for all ICU 

room drains (daily for 3 days, then 
every 3-5 days) 

• Sink hygiene practices
• Colonization screening

Cahill ME, et al. MMWR. 2023(72):844-846
doi:10.15585/mmwr.mm7231a2 

http://dx.doi.org/10.15585/mmwr.mm7231a2


https://twitter.com/CDCMMWR/status/1687541447967309824 

https://twitter.com/CDCMMWR/status/1687541447967309824


Solutions: Sinks
• Design - depth of bowl, size, material 

• Faucet 
• Spout relative to strainer (directly over vs. offset, 

pressure)
• Automatic vs. manual (flushing) 

• Splash guards

• Drain covers

Challenges

• Cost benefit 

• Doesn’t address bioburden in drain

Livingston et. al. ICHE, 2018. 



Solutions: Other approaches

• Flushing with ozonated water

• Heater-vibrator device for trap disinfection

• Replace or remove sinks

• Replace p-traps

Challenge:

• Cost

• Labor intensive

• Temporary fix

Mathers et. al. CID, 2018.



Solutions: Disinfectants 
• Bleach, acetic acid, hydrogen peroxide, etc. 

• Pouring chemical disinfectants down drains
• Rapid flow prevents adequate contact time and 

poor penetration
• Solutions: stop valve, inflated urinary catheter 

balloon or foam pump

• EPA-registered foam disinfectant against 
biofilm in drains (hydrogen peroxide 3.13%, peracetic acid 0.05%, 
octanoic acid 0.099%)

Challenge

• Frequency

• Labor



Hydrogen peroxide 3.13%, peracetic acid 
0.05%, octanoic acid 0.099% disinfectant 

reduced bioburden Day 0,3,6 and 9

Intermittent use = 
simple, practical approach

Jones, LD, et al. ICHE. 2020, 41:280-285.
doi: 10.1017/ice.2019.325



Example: How to apply foam disinfectant

1. Fill foam pump with 
disinfectant and 
pressurize

2. Flush drain with water 
to make sure not 
blocked

3. Apply foam until excess 
pools at drain screen

4. Allow appropriate 
contact time

5. Drain may be rinsed



Every 3-5 days based on 
results, cost, and ease 

of use

Ramos-Castaneda, J, et al. ICHE. 2020, 41(3):358-360.
doi:10.1017/ice.2019.316



Newcomer, et al. Open Forum ID. 2023, 10(2)ofad500.036. 
doi:10.1093/ofid/ofad500.036



Infection Prevention for Sinks

Sink hygiene
Only soap and water down drain

Splash guards

No storage near ‘splash zone’ (3 feet)

Sinks included in water management plan/risk assessment

When considering sink 
disinfection

MDRO risk – admission/colonization screening, local epi

High-risk areas - ICU, BMT, transplant

Frequency and labor



Resources 

https://www.cdc.gov/hai/prevent/environment/water.html 

https://www.cdc.gov/hai/prevent/environment/water.html


Resources 

https://www.hhs.nd.gov/sites/www/files/documents/.../HAI/Sinks_IPC.pdf 

https://www.cdc.gov/infectioncontrol/projectfirstline/healthcare/germs-environment.html

https://www.hhs.nd.gov/sites/www/files/documents/.../HAI/Sinks_IPC.pdf
https://www.cdc.gov/infectioncontrol/projectfirstline/healthcare/germs-environment.html


Summary

Sinks and other wastewater drains are 
reservoirs for pathogens, especially 
MDROs

Sinks have been linked to numerous 
outbreaks 

A multi-modal, proactive approach is 
key to breaking the chain  



Thank you!
karoline.sperling@ecolab.com 

Image: J. Stout, Special Pathogens Laboratory 

mailto:Karoline.sperling@ecolab.com
https://specialpathogenslab.com/
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