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Abstract

Purpose of Review In this review, we summarize recent outbreaks attributed to hospital sinks and examine design features and
behaviors that contributed to these outbreaks. The effectiveness of various risk mitigation strategies is presented. Finally, we
examine investigational strategies targeted at reducing the risk of sink-related infections.

Recent Findings Outbreaks of hospital sink-related infections involve a diverse spectrum of microorganisms. They can be
attributed to defects in sink design and hospital wastewater systems that promote the formation and dispersion of biofilm, as
well as healthcare practitioner and patient behaviors. Risk mitigation strategies are often bundled; while they may reduce clinical
cases, sink colonization may persist. Novel approaches targeting biofilms show promise but require more investigation.
Summary Emphasis should be placed on optimizing best practices in sink design and placement to prevent infections. Hospitals
should consider developing a rational surveillance and prevention strategy based on the current design and state of their sinks.

Keywords Sink - Hand hygiene - Hospital-associated infections - Infection control - Biofilm - Multidrug-resistant organisms

Introduction

Since the mid-nineteenth century, when Semmelweis first pro-
posed that simple handwashing could drastically reduce ma-
ternal mortality, hand hygiene has been a central tenet of in-
fection prevention and control. As an important enabler of
hand hygiene, hospital sinks play an important role in these
efforts, and much emphasis has been placed on optimizing
their accessibility in patient care settings. Ironically, hospital
sinks are rich microbial breeding grounds and reservoirs for
the transmission of nosocomial pathogens and resistance
genes [1-3]. Accordingly, it behooves us to define effective
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infection control strategies to minimizing the contamination of
hospital sinks and prevent microbial transmission to vulnera-
ble patient populations.

Here, we review recent outbreaks related to contaminated
hospital sinks, examining specifically design features and
healthcare provider behaviors that contribute to the transmis-
sion of sink pathogens. We discuss various risk mitigation
strategies that have been employed and their efficacy, with a
focus on future directions.

Recent Outbreaks of Sink-Related Infections
in Healthcare Facilities

The relationship between sinks and hospital-associated infection
with hydrophilic organisms has long been described. Over
40 years ago, epidemiologic studies offered intriguing insights
into the transmission of Pseudomonas aeruginosa from sinks to
patients admitted to burn units, where culture-based environmen-
tal screening of sink drainage systems demonstrated high colo-
nization rates of up to 70.2% [4, 5]. Since then, numerous out-
breaks have been described, and advances in molecular tech-
niques have strengthened the association between human infec-
tions and hospital sinks. Over the past 5 years, there has been an
explosion of such outbreak reports, involving an ever-expanding
patient population and pantheon of microorganisms.
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While any water source within healthcare facilities may be
susceptible to colonization with waterborne pathogens, contam-
inated hand hygiene sinks are commonly implicated as the
source of outbreaks. These outbreaks most frequently occur in
neonatal and adult intensive care units (ICUs) and burn units, as
well as hematology-oncology and transplant wards (Table 1).
Accordingly, the individuals most commonly affected by sink-
related outbreaks are vulnerable patient populations, including
neonates, the critically ill, and immunosuppressed.

Waterborne bacteria predominate in sink-related outbreaks,
with P. aeruginosa being the most commonly identified organ-
ism. Other pathogens include Enterobacteriaceae, such as
Escherichia coli, Klebsiella pneumoniae, Klebsiella oxytoca,
Serratia marcescens, Enterobacter species, Citrobacter spe-
cies, and Pantoea agglomerans. Non-fermenting organisms
such as Stenotrophomonas maltophilia, Acinetobacter
baumanii, Elizabethkingia meningoseptica, and Burkholderia
species as well as Fusarium species and Mycobacterium
mucogenicum have also been described (Table 1).

Multidrug-resistant (MDR) organisms are featured promi-
nently in these reports, with carbapenemases most frequently
identified. Enterobacteriaceae producing extended-spectrum
beta-lactamases (ESBLs) as well as multidrug-resistant P
aeruginosa and A. baumanii are also commonly identified.
The overrepresentation of MDR organisms in outbreak reports
might simply reflect a failure to recognize sink-related trans-
mission of more susceptible pathogens that are not commonly
included in infection control surveillance. The true burden of
sink-related infections is therefore likely underestimated as
there is currently no widespread systematic surveillance strat-
egy addressing this type of hospital-associated infection.

Design Features that Promote Sink-Related
Infections

Sinks are complex items, with multiple fixtures that present a
unique environment for microorganisms (Fig. 1). There are
two main ways that sink design may facilitate the spread of
pathogens: (1) by promoting formation of biofilm and (2) by
encouraging disruption of established biofilm, resulting in
aerosolization, splashing, or contamination of adjacent
surfaces.

Promotion of Biofilm

Hospital water systems are rife with biofilm [1, 2, 49¢¢]. Sinks,
in particular, are susceptible to biofilm formation, as they are
repositories of gray-water (wastewater without fecal contam-
ination). Planktonic bacteria, when in the aqueous environ-
ment of a sink, form a biofilm by attaching to and colonizing
solid surfaces. A multicellular and sessile bacterial community
forms as the bacteria adopt a quorum-sensing phenotype. The
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bacterial community expands and matures, secreting extracel-
lular polymeric substances, which encase and reinforce the
growing colony, trap and concentrate nutrients, and protect
against mechanical and chemical disinfection [50]. The
polymicrobial constituents interact in complex cooperative
and antagonistic ways, resulting in the emergence and transfer
of resistance genes and virulence factors [51]. The horizontal
transfer of GIM-1 [52], KPC, NDM [53], and MRSA [54] has
been demonstrated in hospital sinks.

Sink biofilm formation is often enhanced by certain design
features, leading to high microbial burden. These features in-
clude the use of plastic traps [36¢°]; faucets with aerators or
other flow modulators [9, 10, 12, 13, 27, 46, 47, 55]; rimmed
faucet spouts [7, 36°¢]; sink rubbers [56]; and overflow holes
[31]. When biofilm and corrosion deposits are visibly noted
on faucet aerators, P. aeruginosa load in water has been dem-
onstrated to be on average 2-log higher compared to water
from those faucets without aerators [13]. A number of out-
break investigations cite the presence of biofilm or “slime”
coating these sink features, although the method of detection
is most often visual [6, 13, 48, 57]. Other means of biofilm
detection, such as biomass quantification (heterotropic plate
counts, adenosine triphosphate measurement), visualization of
structure (confocal laser scanning microscopy), and activity
measurements, are more often employed in experimental
models [58-61].

Disruption and Dispersion of Biofilm

Cells within the biofilm can actively detach, reverting back to
their planktonic phenotype or, passively slough as a conse-
quence of changes in nutrient availability, chemical disrup-
tion, or aberrations in fluid dynamics [50, 60]. These sloughed
aggregates may then transfer to the hands of healthcare
workers and adjacent patient care items such as medications,
medical supplies, or devices or make direct contact with pa-
tients, causing infection [61]. Two key sink design features
that facilitate such aerosolization, splashing, and/or surface
contamination are the depth of the sink basin, and the faucet
positioning relative to sink drain.

Basin Depth

Shallow basins are thought to cause cross-contamination of
hands during handwashing [11] and promote splashing [32,
38, 43] with subsequent contamination of the faucet, sink
collar, and adjacent surfaces. In their investigation of several
clusters of IMP-4 carbapenemase-producing
Enterobacteriaceae (CPE) infections in the ICU setting,
Kotsanas et al. identified shallow basins in addition to deteri-
orating porcelain, and a tap with water flowing directly into
the drain, as all contributing to significant and visible water
spray [38]. De Gyeter et al. performed air sampling, culturing
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such Gram-negatives as S. maltophilia, S. marcescens, and
Pseudomonas species from bioaerosols generated when the
faucets in their ICU were running. As a consequence of the
short vertical distance (20 cm) between the faucet and the
drain, contamination of the faucet with bioaerosol was postu-
lated as contributing to their facility’s outbreak [32].

Faucet Positioning

Water flowing directly into the drain can disrupt established
biofilm in sink traps, causing pathogens to disperse via the
Venturi-effect. Numerous studies have identified or postulated
this mechanism as contributing to outbreaks [6, 9, 14, 15,
19, 28, 31, 32, 36°°, 44, 55, 62]. Jencson and colleagues used
culture-based methods to demonstrate the dissemination of
Candida species from the sink drain onto the basin and sur-
rounding countertops upon coincident water flow [63]. Hota
et al. injected fluorescein into sink traps demonstrating spray
of drain and trap contents up to 1 m from the sink during use
[64]. Similarly, Starlander et al. injected safranin into their
sink drains to reveal visible contamination of the basin rim
with water running [29]. Kotay et al. employed an experimen-
tal design, using green-fluorescent protein-expressing E. coli
to elucidate the mechanisms of bacterial dispersal from sinks.
They demonstrated, over the course of 7 days, the extension of
biofilm from colonized P-traps up into the drain at an aston-
ishing rate of 2.5 cm per day and subsequent dispersal of E.
coli to the surrounding areas (< 76 cm) with faucet use. They
also described retrograde colonization of the P-trap from a
common pipe, suggesting that biofilm creep might extend
beyond an individual contaminated sink and into horizontal

piping [65¢¢].
Factors Beyond the Sink

The observation that sinks in patient care areas might be col-
onized by retrograde biofilm creep has implicated the greater
network of hospital wastewater systems as sources of sink-
related infection [6, 13, 28]. Materials used in hospital piping
should be taken into consideration, given that plastic has been
shown to encourage biofilm formation more than copper or
stainless steel [66]. Shaw et al. implicated plastic P-traps as
one of a number of sink design features that might have con-
tributed to a high incidence of MDR Gram-negative bacilli
(GNB) infections in their ICU. Given the perceived extent of
contamination through their water system, they adopted a
“water-safe” program involving the complete removal of hand
hygiene sinks from their ICU to terminate the spread of these
organisms [36¢¢]. Defective conditions in water systems, such
as underuse, high temperatures, excessive pressure fluctua-
tions, and alterations in flow can lead to trap seal depletion,
and shearing, thereby magnifying the problem. In a root cause
analysis, Yablon et al. identified substantial dead-end water

piping as resulting in inadequate chlorine residuals and sub-
sequent colonization of multiple sinks with P. agglomerans,
precipitating an outbreak on a hematology-oncology ward
[39]. Gormley et al., using a full-scale test rig, modeled the
aerosolization of Pseudomonas putida through a building as
the consequence of empty traps, a defect not uncommon in
many buildings [67+¢]. More recently, Mair-Jenkins and col-
leagues attributed a sustained restaurant Salmonella enteric
ser. Typhimurium outbreak to bioaerosol contamination of a
kitchen as the consequence of ineffective traps as well as
wastewater pooling and biofilm formation [68<¢]. Although
outside of a hospital environment, this example demonstrates
that ineffective trap seals may lead to sink contamination.

Healthcare Provider Behaviors that
Contribute to Infection Transmission
from Sinks

Healthcare providers can contribute to the colonization of
hand hygiene sinks and the transmission of nosocomial path-
ogens through two means: (1) the misuse of sinks and (2) the
placement of patient care materials proximal to sinks.

Misuse of Sinks

The disposal of patient wastewater into hand hygiene sinks
may directly introduce pathogens into sink plumbing and onto
sink fixtures, resulting in colonization. Moreover, antibiotic
run off and the organic materials in patient wastewater pro-
mote resistance in and provide nutrients to existing biofilms.
A recent study has demonstrated that the upward growth of
biofilm from colonized traps into drains was accelerated by
the addition of nutrient-rich items similar to those frequently
disposed down sinks [65¢¢]. Balm and colleagues performed a
root cause analysis in their investigation of a protracted E.
meningoseptica outbreak. They describe the disposal of pa-
tient secretions and the cleaning of re-useable patient care
items in hand hygiene sinks as significant contributors [46].
Sinks subject to such misuse were found to be more likely
contaminated with E. meningoseptica (odds ratio 4.38, 95%
CI 1.68-11.39, p=0.004). These behaviors persisted despite
directed interventions due to nursing time constraints, as well
as the distance between patient rooms and the unit dirty utility
room, which was perceived as interfering with workflow [46].

Placement of Patient Care Materials Adjacent to Sinks

The use of surfaces adjacent to hand hygiene sinks for prepa-
ration of patient care items or the storage of clean supplies has
also been identified during outbreak investigations as contrib-
uting to transmission. During their evaluation of a prolonged
clonal MDR P. aeruginosa outbreak, Salm et al. identified that
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Fig. 1 Anatomy of a hospital sink and associated nomenclature. *Flow
modulator; §U-bend/P-trap/S-trap/Siphon; Ooutlet/strainer; image
courtesy of Bryan Graham Huck

admission to a room with a colonized sink and hemofiltration
were independently associated with an elevated risk of acquir-
ing the outbreak organism. A process audit revealed that dur-
ing hemofiltration, dialysate bags were emptied in and pre-
pared adjacent to the hand hygiene sinks. Droplet spray during
sink use was thought to be contaminating the dialysate bags.
After replacing sink traps, implementing single-use bags and
restricting practices around sinks, the incidence of infections
decreased [16]. Ashraf et al. report an outbreak of M.
mucogenicum bloodstream infections originating from a hand
hygiene sink with a colonized faucet aerator. An audit re-
vealed that saline flushes were being prepared on the counter
adjacent to the contaminated sink, using a saline bag that was
hung over the sink basin, presumably leading to the contam-
ination of the flushes [47].

Infection Control Strategies Used
During Sink-Related Outbreaks

Infection control strategies are often bundled together during
outbreaks, with an emphasis placed upon (1) cleaning and dis-
infection; (2) biofilm disruption; (3) installation of point-of-use
filters; and (4) the replacement of sink plumbing and/or fixtures.
It is thus difficult to determine whether a single given interven-
tion was responsible for successfully interrupting the outbreak,
or if success is predicated upon a variety of interventions.

Cleaning and Disinfection
Although many studies fail to describe what products and/or

processes were employed, based upon reported outcomes, it
appears that cleaning and disinfection alone is rarely effective

@ Springer

in eliminating sink colonization. A variety of disinfectants,
administered with varying frequencies, have been evaluated.
Chlorine-containing solutions have been used in concentra-
tions ranging from 250 [33] to 1000 ppm [36°, 37, 69] and
administered multiple times per day [27, 43], daily [9, 28, 33,
36°,37, 39, 55, 69, 70], and thrice weekly [12], either alone or
in combination with other biocides [37]. Other chemical disin-
fectants have been applied with limited efficacy, including hy-
drogen peroxide [31], glucoprotamin [32], acetic acid [14e°],
amphoteric and cationic surfactants including quaternary am-
monium compounds (QACs) [37, 70], sodium hydroxide [37],
and polyhexamethylene biguanide hydrochloride [70]. When
successful, the effect of disinfectants appears to be temporary
or solely interrupts the outbreak without completely
decolonizing the sinks. Garvey et al. report that “descaling
and disinfection” with enhanced routine cleaning was insuffi-
cient to rid hand hygiene sinks of P. aeruginosa in their bum
ICU, noting recolonization following 102 days [7]. Two other
studies highlighted a similar pattern of clearance and subse-
quent re-emergence [38, 46]. Bacteria living in biofilm are able
to survive in the presence of 100 to 1000 times higher concen-
trations of disinfectants than their planktonic counterparts.
They may also limit the penetration of disinfectants, sequester-
ing and expelling these agents [71]. The use of disinfectants in
the presence of biofilm can select for resistance, and reduced
susceptibility to chlorine and QACs has been reported [72].
Moreover, the presence of organic residue as well as inade-
quate contact time within the sink environment might contrib-
ute to the observed reduced efficacy of these agents.

Biofilm Disruption

Pressurized steam has been employed as an adjunct to chem-
ical disinfection, capitalizing on the thermotoxic effect of high
temperatures while also disrupting biofilm. Herruzo et al.
achieved clearance of OXA-48 K. pneumoniae from their sink
drains following the application of pressurized steam with a
chlorine-containing solution. However, the effect of their in-
tervention was short-lived, with 50% of sinks recolonized
within 9 months [61]. A similar pattern of temporary clearance
followed by re-emergence was noted in a similar study fol-
lowing a very brief 3 days [38].

Self-disinfecting traps have shown more promise in
disrupting biofilm. These units use vibration, bundled with
heat or ultraviolet radiation to remove existing biofilm, reduce
microbial burden, and prevent further biofilm formation. In
practice, these units may successfully reduce rates of sink-
related hospital-associated infection and/or sink pathogen col-
onization [19, 20, 23ee, 40, 72, 73¢¢]. However, the implemen-
tation of self-disinfection traps is often bundled with other
interventions, such as point-of-use filters, plumbing or fixture
replacement, and chemical disinfection. When evaluated
alone, Wolf et al. noted complete interruption of ESBL
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transmission events as well as sustained negative environmen-
tal cultures at 20 weeks [40]. However, although Fusch et al.
found a reduction in P. aeruginosa clinical cases and sustained
lower sink aerosol contamination rates associated with the
implementation of self-disinfecting traps, their sinks remained
contaminated. These units were installed after replacement of
the sinks alone failed to achieve a sustained reduction in aero-
sol contamination, raising the possibility of a deeper reservoir
[72]. Although promising, self-disinfecting traps incur sub-
stantial cost, and they require further evaluation in healthcare
settings.

Point-of-Use Filters

The resiliency of pathogens in established biofilms has
prompted alternative risk mitigation strategies, including the
installation of point-of-use filters when enhanced cleaning and
disinfection have failed [13, 36ee, 48, 74]. Filters are suscep-
tible to leaking, saturation requiring frequent changes, and
microbial contamination [7] and may have other disadvan-
tages such as reduced water pressure [75]. When used, they
require a rigorous maintenance program.

Replacement of Sink Plumbing and/or Fixtures

The replacement of sinks and/or sink components has been
employed most successfully as an outbreak mitigation strat-
egy [9, 11, 12, 19, 21, 22, 26, 27, 30-32, 36°, 37, 42, 43,
69]. However, replacement of individual sink components
has not been universally effective, or has produced only a
temporary effect, suggesting a persistent reservoir in the
retained sink fittings. Despite the replacement of drainpipes,
Bedard et al. noted ongoing Pseudomonas colonization of
the drain and faucet on environmental screening [13].
Similarly, even with replacement of faucet aerators, two oth-
er studies reported ongoing microbial colonization of their
sinks [12, 46].

Complete sink replacement has been reported as effective,
however, like other risk mitigation strategies, may not always
successfully result in decolonization. Hong et al. attempted
disinfection of MDR Acinetobacter colonized sinks and fau-
cets with sodium hypochlorite five times daily. In the face of
ongoing environmental colonization and clinical cases, they
proceeded with complete replacement of affected sinks, effec-
tively halting the outbreak and rendering the sinks culture
negative for A. baumanii [43]. De Geyter and colleagues
eventually proceeded to replacing their sinks after targeted
replacement of traps and pipes was unsuccessful, demonstrat-
ing complete clearance of CPE from their ICU sinks.
However, environmental screening continued to demonstrate
the presence of hydrophilic GNB, including MDR
Pseudomonas and Stenotrophomonas species [32]. Similarly,
Aspelund et al., who seemed to have successfully decolonized

their sink drains of P. aeruginosa using weekly 24% acetic
acid and hot water flushing, discovered that at 13 weeks fol-
lowing sink replacement, the drains once again cultured pos-
itive. The organism was detected in multiple wall drainpipes
suggesting a deeper reservoir in the horizontal wastewater
system [14ee].

In a recent 6-year quasi-experimental study, the inves-
tigators explored the effect of the removal of all hand
hygiene sinks from ICU patient rooms on rates of MDR-
GNB. Although lacking molecular analysis, their inter-
vention was associated with a significant decline in their
baseline MDR-GNB rates [36°¢]. A water-free patient care
environment was also explored in an ICU where hand
hygiene sinks were removed from patient care areas.
Following their intervention, they observed a significant
reduction in GNB colonization in their patients, an effect
which was most pronounced in those with long ICU-stays
[76°¢]. Such an intervention could only be considered in a
setting with high hand hygiene compliance rates using
alcohol-based hand rub as well as low endemic Clostridioides
difficile rates.

Despite attempts at disinfection, the implementation of
biofilm disruption strategies, and complete replacement of
affected sinks, bacterial pathogens often persist as colo-
nizers of hospital premise plumbing and fixtures [49ee,
77]. This said, a number of these interventions are suc-
cessful in terminating transmission of pathogens from
sinks to patients and therefore should not be dismissed
as ineffective.

Investigational Strategies to Mitigate the Risk
of Sink-Related Infections

A number of additional risk mitigation strategies are under
investigation but have not yet been adequately tested in clin-
ical environments. These include newer methods of biofilm
disruption and prevention, and resistome modulation.

Enzymes, such as proteases, DNAses, and polysaccha-
ride depolymerases, function by dismantling biofilm ma-
trix; when used in conjunction with chemical disinfec-
tants, they may enhance the biocidal effect [78].
However, enzyme efficacy is predicated upon the appro-
priate selection of a mixture of agents targeting the unique
and heterogeneous composition of the biofilm matrix be-
ing treated. As of yet, enzymes have been used effectively
only in laboratory based-experimental models and the
food industry [79-81]. Similarly, bacteriophage therapy
is conceptually intriguing given that phages are able to
easily penetrate biofilm matrix, targeting and eradicating
the constituent microorganisms [50]. Bacteriophages are
species-specific, which hinders their use in multispecies
biofilms like those in a hospital environment.
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Quorum-sensing inhibitors or quorum quenching strategies
have been suggested as effective means to prevent biofilm
formation; however, this research remains very much in its
infancy [82]. The use of surfaces with antimicrobial properties
may prevent biofilm formation by limiting microbial burden.
Metals with biocidal properties have been evaluated in
healthcare settings [83]. Copper has been identified as being
most effective at reducing overall bacterial burden, with stud-
ies examining sinks and sink drainage pipes [83, 84].
However, there is limited high-quality evidence to suggest
the efficacy of copper alloy in reducing sink-associated infec-
tions. Moreover, the longevity of the antimicrobial effects of
copper ions in the sink environment and its ability to generate
resistance remains undefined. Silver and selenium nanoparti-
cles have similarly been investigated but their efficacy in sinks
has not been clearly demonstrated [85, 86].

More recently, ozone has been implemented in sink design
as a biofilm prevention strategy. A recent study examined the
efficacy of a stand-alone hand hygiene sink that features an
ozonation cycle designed to prevent biofilm formation in the
drain and trap. Following experimental inoculation of the sink
with Pseudomonas species and Candida auris, complete erad-
ication of the organisms from the trap was noted at 9 days. The
study failed to demonstrate significant decolonization of either
the strainer or the remainder of the sink [87]. It is unclear how
this system would perform in a hospital setting where well-
established multispecies biofilm might be present in the distal
wastewater plumbing.

A Bacillus-based cleaning strategy has been used to modu-
late the hospital resistome by counteracting the growth of drug-
resistant surface pathogens [88]. However, no research has eval-
uated the introduction of similar, non-pathogenic probiotic or-
ganisms in an aqueous environment. Moreover, a metagenomics
study characterizing the microbiome of hospital shower hoses
identified genes related to disinfectant tolerance and antimicro-
bial resistance amidst the largely non-pathogenic microbes iden-
tified [49+]. More research directed at understanding the com-
plexities of biofilm communities is required before a similar risk
mitigation approach is introduced.

Lessons Learned

These outbreaks have taught us that reactionary responses and
mitigation strategies are woefully ineffective at eliminating sink
colonization with clinically significant pathogens and, in some
cases, their transmission. Furthermore, the implementation of
policies restricting the use of hand hygiene sinks to handwashing
is unlikely to be sufficient in isolation. With respect to hospital
sink-related infections, there is a role for prevention through de-
sign. Despite the frequent identification of deficiencies in sink
design as a primary driver behind sink-related infections, many
of the sinks described in recent outbreak investigations do not
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adhere to current recommended standards. The reasons behind
this are likely multifactorial and might simply reflect the age of
the healthcare facilities and the relative expense of retrofitting. It
may also reflect the often overlooked importance of infection
prevention and control in healthcare design.

Currently, the Canadian Standards Association, in alignment
with many other national facility design standards like the
American Institute of Architects, stipulate that a hand hygiene
sink be installed within each inpatient room and no more than
6 m distance from a given patient’s bed [89, 90]. As the presence
of hand hygiene sinks remains an essential component in infec-
tion prevention and control, our focus should be on optimizing
sink design to prevent microbial transmission. The standards
themselves have been informed by the literature and provide
provisions for a design that discourages formation of biofilm,
minimizes the aerosolization of water from the drain and/or trap,
and dissuades high-risk behaviors. At minimum, new builds of
healthcare facilities should adhere to these standards. Older fa-
cilities should take stock of their existing design and implement
simple engineering controls that follow the same principles.

Beyond design-based prevention methods, infection control
strategies should include “safe water practices.” These should
stipulate that hand hygiene sinks be dedicated to handwashing,
and that the disposal of patient wastewater in sinks is prohibited.
Moreover, until a safe distance is clearly defined, it is reasonable
to suggest that the placement of clean supplies or clean work
surfaces within 1 m of hand hygiene sinks be avoided or, alter-
natively, a barrier be installed to protect these vulnerable zones.

Finally, recognizing that sinks will always contain microor-
ganisms, infection prevention and control programs should con-
sider performing a facility-wide risk assessment to determine the
hazard potential of their current sinks, based on design features.
This will inform the need for enhanced surveillance and/or pro-
active risk mitigation to avoid sink-related outbreaks.

Conclusion

Hospital sinks provide a permissive environment for biofilm
formation and microbial colonization and sink-related out-
breaks are increasingly reported over time. The role of hospi-
tal sinks has become even more salient in the era of emerging
antimicrobial resistance, given that CPEs and other MDR-
GNBs have demonstrated an affinity for this environmental
niche. Risk mitigation strategies such as cleaning and disin-
fection as well as sink replacement have been employed with
variable success, often halting outbreaks or reducing clinical
cases but failing to decolonize the sinks. It is neither reason-
able nor feasible to expect sterility of hospital sinks. Emphasis
should thus be placed on optimizing best practices in sink
design and placement, as well as healthcare provider behav-
iors to prevent transmission of potentially dangerous patho-
gens from sinks.
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