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Background
 700,000 HAIs annually in the US
 Traditional transmission = healthcare providers’ hands
 Healthcare environment has emerged as a key contributor

 Outbreaks related to hospital wastewater are increasingly 
recognized
 Sinks in patient rooms are of particular concern
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Unpublished 
Outbreaks

 620 consultations analyzed
 134 (21.6%) water-related
 10.3 mean patients involved per investigation 

(range: 0-163)
 >20 organisms as pathogen of concern

 NTM (30%), Pseudomonas spp. (19%), 
Enterobacterales (10%)

 8% involved >1 pathogen
 34% involved MDROs
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In-room 
Sinks

 552 ICUs, 80 with no sinks, 472 with sinks
 HAIs per 1,000 patient days higher in ICUs 

with in-room sinks: 3.97 vs 3.2
 Sinks found to be an independent risk factor for 

HAI: adjusted IRR 1.21, 95% CI 1.01-1.45
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Sink 
Anatomy
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Drain 
Disinfection
Struggles

Liquids – Mixed data
• Bleach, H2O2, Peracetic 

acid, Quats
Materials
• Copper-Silver $$$
Other
• Steam – Impractical
• Ozone – Mixed data
• UV – Mixed data, biofilms
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Liquid 
Disinfectants

• Practical but mixed 
data

• Diluted due to 
continuous p-trap 
dumping

• Tail-pipe missed
• Idea: Foamed 

disinfectants

2” P-trap = ~500 mL
Complete displacement takes 3-5x or 1.5 to 3 L
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Study Objective and Setting
 Describe timing and frequency of epidemiologically important 

pathogen (EIP) contamination of in-room handwashing sinks
 EIP: ESBL and/or Carbapenem resistant Enterobacterales + P. aeruginosa, 

S. maltophilia, and Acinetobacter spp.
 Randomized Controlled Trial 
 Setting
 Renovated general medicine unit, previously Heme/Onc, at Duke University 

Hospital
 New distal plumbing
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Study Design
 Study Arms
 Intervention: Application of foamed disinfectant (Virasept [Ecolab]) to sink 

drains on M/W/F*
 3.13% H2O2, 0.05% peracetic acid

 Control: Standard hospital protocol via EVS 
 Daily surface disinfection with nonbleach solutions

 In-room sinks randomized 1:1 Intervention to control
 Micro and infection data was collected from all unit patients during 

unit stay and 30-days post-unit-discharge
 Items found on or in sinks were recorded
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Microbiological 
Methods

Sink microbiological samples 
taken weekly
1. Sink Surface
2. Tail pipe
3. P-trap

Cultured on ESBL and 
Cetrimide plates

Speciated via 16s sequencing
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Outcomes
 Primary Outcome: Sink conversion events (SCEs), defined as 

species-specific-EIP contamination of a sink in which that EIP had 
not previously been detected, by study arm
 Secondary Outcomes: 
 Genera and species of EIPs recovered by study arm
 Frequency EIPs identified in patients (via clinical cultures) match organisms 

identified in sink from same room
 Items discovered in sinks
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Descriptive Data
 July 2024 – January 2025
 First sampling was 1 week before patient care began

 25 weeks, 22 sampling events (holidays)
 30 sinks, 15 per study arm
 1,980 microbiological cultures, 990 per study arm
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Primary Outcome: SCEs
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p = 0.000007

 10 SCEs in the intervention arm, 15 in the control arm (p=0.01)

60% Reduction



EIP Recovery Events by Study Arm
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Overall Control Intervention p
Acinetobacter spp. 135 112 23 <0.01
Burkholderia spp. 1 1 0 0.32
Citrobacter spp. 5 5 0 0.03
Enterobacter spp. 38 37 1 <0.01

Klebsiella spp. 18 12 6 0.16

Pseudomonas spp. 29 24 5 <0.01
Serratia spp. 4 4 0 0.05
Stenotrophomonas spp. 116 98 18 <0.01
Total 346 293 53 <0.01



Patient Data
 980 patients in the unit over the study period
 10 patient cultures were positive for study defined EIPs
 0 patient EIPs matched species or resistance patterns identified in 

the associated in-room sink
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Sink 
Hygiene

Total
n (%)

Intervention
n (%)

Control
n (%)

Empty 41 (8) 18 (7) 23 (8)
Items Found 499 (92) 240 (93) 259 (92)
Total 540 258 282
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Category
Count
n (%) Description

Food 62 (11) Food trays, cups, etc.
Hygiene 323 (55) Bath wipes, wash basins, etc.
Linen & Apparel 40 (7) Pillows, pillowcases, socks, etc.
Medical Devices 11 (2) Spirometer, IV pumps, thermometers, etc.
Medical Supplies 128 (22) General supplies, absorbent pads, gloves, etc.
Uncategorized 21 (4) Trash bags, flowers, phone, etc.
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Limitations
 Culture-based sink surveillance may underestimate the presence of 

EIPs
 Soap or clinical biowaste  Agitated the p-trap fluid to retrieve biofilm

 No active CRE surveillance performed on unit patients
 No molecular evaluation of isolates
 Only assessed sink contamination once/week
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Discussion
 In a renovated general medicine unit, the application of the 

intervention led to significantly lower SCEs (66% vs. 100%) and 
EIPs (53 vs. 293) recovered from study stinks, and a reduced 
cumulative SCE rate compared to control
 Sinks frequently contained clinically relevant equipment and other 

potential vectors
 These findings highlight the importance of effective sink disinfection 

and/or sink hygiene and mitigation
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Gordon et al.
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Carling et al.

 22/23 investigations related to sinks
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Typical 
Suspects

Gram-negatives:
P. aeruginosa,
A. baumannii,
S. maltophilia,
Enterobacerales (K. 
pneumoniae, E. coli, 
Enterobacter spp.)
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