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C O M M E N T A R Y 

Waterborne Pathogen Detection: More than Just 
"Location, Location, Location..." 

Brooke K. Decker, MD;1 Tara N. Palmore, MD2 

(See the article by Cristina et al, on pages 122-129.) 

The complexity of modern hospitals and increasing propor
tion of immunologically vulnerable patients make healthcare 
facility safety a top priority for hospital epidemiologists. Con
tamination of hospital water systems and point-of-use outlets 
is a widespread, tenacious problem for which a lasting so
lution remains elusive. Even when municipal water is main
tained within accepted standards of chlorination, structural 
features of hospital plumbing can lead to contamination of 
water as it flows distally toward the points of use. Hospitals 
tend to have large, complex waterworks with low-flow areas 
that produce stagnation and biofilm formation; hot and cold 
water temperatures that are not well regulated may be ideal 
for bacterial growth. Although these conditions occur in other 
facilities, the susceptibility of hospitalized patients and the 
presence of invasive devices put them at high risk for infection 
with organisms that contaminate hospital water. Legionella 
species are important waterborne pathogens; Enterobacteri-
aceae, Pseudomonas species, Burkholderia species, Aeromonas 
species, Stenotrophomonas species, and Acinetobacter species 
are among the other organisms that are frequently identified 
in healthcare facility water and cause nosocomial infection 
in immunocompromised patients. 

In this issue, Cristina et al1 report the findings of a study 
to determine the extent and narrow down the site of hospital 
water contamination. The investigators cultured water at sev
eral point-of-use outlets (faucets) in 2 Italian hospitals, then 
disinfected the faucets by an unspecified method and flame 
sterilization to isolate water from deeper in the plumbing 
system. Their results demonstrated significantly greater con
tamination of cold water from points of use than from the 
plumbing system with Aeromonas species (9.2% vs 1.3%; 
P < .05) and all gram-negative organisms (31.65 vs 6.6%; 
P< .001). Hot water from outlets and deeper in the plumbing 
system both grew Legionella in high proportions (47.4% vs 
42.1%, respectively), and bacterial colony counts were far 
higher at the points of use than from deeper within the 

plumbing system. Serial measurements demonstrated that 
chlorine levels and hot water temperatures were inappropri
ately low, which are conditions that promote growth of Le
gionella species, nontuberculous Mycobacteria (not explored 
in this study), and other waterborne pathogens. 

Contamination of aerators and other sink components has 
been demonstrated previously and, in some cases, implicated 
in nosocomial outbreaks of both Legionella and other gram-
negative bacteria. Plumbing features that promote stagnation 
of water and growth of biofilm have been associated with 
nosocomial acquisition of infection, including Legionnaire's 
disease.2 Touchless faucets may provide a particularly hos
pitable habitat,3"5 and faucet aerators, as mentioned in this 
study, have been found to be contaminated with Legionella 
species6"9 and other gram-negative pathogens.1011 Medical 
equipment that is rinsed in tap water, such as endoscopes, 
undergoes subsequent disinfection that should be adequate 
to eliminate the risk from waterborne bacteria. However, con
taminated water could splash directly onto patients or patient 
care equipment, or potentially transfer to the hands of health
care personnel who are washing hands in the sink. The irony 
of the latter scenario runs deep, but the possibility remains 
hypothetical because of a lack of convincing evidence of wa
terborne transmission to patients, even in the best-docu
mented reports.1213 

Although water sources are implicated in the nosocomial 
acquisition of Legionella species, their role in transmission of 
nonfastidious gram-negative bacteria in comparison to other 
infection risk factors (such as breaches in hand hygiene) is 
not clearly understood. Pathogens abound in the patient en
vironment, but relatively few are proven to make the tran
sition to causing colonization or disease. Sites that are es
pecially vulnerable to microbial acquisition (such as mucous 
membranes, surgical wounds, and catheters) are much less 
likely to come directly in contact with the environment than 
with the hands of healthcare providers. 
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Culturing hospital water, high-touch surfaces, or healthcare 
personnel attire will frequently demonstrate the presence of 
potential pathogens. We know patients acquire these path
ogens in healthcare settings. What is missing is hard evidence 
of cross-transmission from these environmental sources and 
fomites to patients. The paradox of the chicken and egg often 
applies to environmental isolates: a patient colonized by a 
multidrug-resistant organism is reasonably likely to contam
inate his or her environment, including the room sink, with 
that organism. Strain typing matches of isolates from sinks 
and patients provide circumstantial evidence, but they do not 
demonstrate where the organism was first or whether the sink 
isolate came from the patient or the patient acquired the sink 
isolate. 

It is not entirely clear how to use data like the findings of 
Cristina et al1 to improve patient safety. There are divergent 
opinions on the value of water surveillance and disinfection 
in the absence of an outbreak. Some European guidelines and 
some US experts recommend prospective monitoring for Le
gionella species and other gram-negative colony counts, with 
thresholds that trigger action.6,11 Others, including the US 
Centers for Disease Control and Prevention, recommend that 
approach when a water source of patient infection is suspected 
or confirmed, as in a cluster of cases of Legionella infection.14'15 

Although some have recommended routine cleaning of aer
ators or sink drains,7 preemptively removing all potentially 
pathogenic organisms from biofilms within the hospital water 
system is a Sisyphean task with unclear payoff for the effort. 
Such cleaning and disinfection should certainly be done to 
remediate a situation in which transmission from sinks is 
known or strongly suspected.9 

The work of Cristina et al1 is valuable in quantifying the 
frequency, magnitude, and location of the potential hazard 
to patients from hospital water in their facilities. There is still 
a significant gap in our understanding of how and when such 
risk translates to patient infections. 
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