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INTRODUCTION

• After experiencing a cluster of instances of Legionnaires’ disease that was determined to be isolated to the 
potable hot water system, the facility performed two rounds of chlorine disinfection (hyperchlorination) to 
attempt to eradicate the bacteria. 

• After noting continued Legionella issues, they then installed a copper-silver ionization loop on the hot water 
system.

METHOD

The purpose of this article was to share the experience and lessons learned in eradicating Legionella at the Uni-
versity of Wisconsin Medical Center across two decades and multiple disinfection technologies.

PURPOSE

• The results confirmed that although the hyperchlorination suppressed Legionella levels for about a month, it 
was not able to reduce the proportion of areas of the hospital contaminated with Legionella.

• It reduced the total number of bacteria, but did nothing to eradicate Legionella from any portion of the 
plumbing system.

• It was not until copper-silver ionization was installed that they saw a dramatic decrease in Legionella num-
bers across the facility.

• Since copper-silver ionization has been installed, they had not detected Legionella in their potable hot water 
system in over a decade, or had a single case of hospital-acquired Legionnaires’ disease.

• They concluded that hyperchlorination is not a viable long-term solution, and copper-silver ionization was 
proven to be a successful long-term solution when properly maintained and monitored.

RESULTS

• Areas of stagnation and sediment accumulation are at higher risk for harboring Legionella, as they provide 
ideal conditions for proliferation, particularly in areas where water temperature is between 25°C and 42°C.

• Decorative water fixtures should also be viewed as a risk, and disinfected and monitored properly to ensure 
safety of patients and/or facility inhabitants.
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TITLE: Experience is the 
Best Teacher, Even When 
it Comes to Legionella Risks 

This peer review, originally published in Infection Control Today, highlights the experience eradicating 
Legionella from the University of Wisconsin using trials of multiple different disinfection methods such as 
hyperchlorination and copper-silver ionization.
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Exposure to inhaled bacteria of the Legionella genus can result in two 

disease entities: Pontiac Fever, a self-limiting illness resulting from 

presumed immune reaction to inhaled bacterial antigens, and Legionella 

pneumonia (Legionnaires' disease). Unlike Pontiac Fever, Legionella pneumonia 

is an active infection and has a case fatality rate of about 15 percent. 



Unlike the provision 

of potable water, 

a decorat ive water 

feature is a completely 

non-essential addition 

to a hea lthcare 

environment and 

should always be 

viewed as such when 

weighing 

the risks and benefits 

of installing one. 
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Mean number of Legionella Proportion of taps or 

Time Period recovered per liter of water showers positive 

Pre-Ionization 2,992 68% 
(n= 355) (range = 0 - 128,000) 

Post-Ionization 5 3% 
(n=419) (range = o - 1,528) 

----- - -----

Legionella bacteria are naturally found in water and cases of Legionella pneumonia have 
been associated with aerosolization from cooling towers, evaporative condensers, misters, 
whi rlpools, potable water, water fountains, humidifiers and respiratory therapy equipment. 
Rare cases have been attributed to aerosolized potting soil. 

Since person-to-person spread does not occur with Legionella pneumonia, it remains 
one of the very few healthcare-associated infections (HAis) linked exclusively to an environ
mental source - in this case, water. Unfortunately, the advantage of focusing prevention 
efforts on this defined reservoir is offset by the ubiquity of water in healthcare settings and 
the varied ways in which water systems may interact with the provision of patient care. 

Experience has been an invaluable teacher as we have addressed the presence of Leg io
nel la in our hot potable water and a decorative water feature, two reservoirs which have 
challenged us in protecting patients from legionellosis. Following are a few points which 
experience has taught us over the past two decades. 

UNIVERSITY OF WISCONSIN - Using performance 
based patient safety strategies to protect their 
environment & provide a higher standard of care. 

,~ 

Contact us todoy at 800.635.7873 or www.LiquiTech.com to learn how you can impleme.nt the 
same cost saving programs at your facility wfiile exceeding the new ASHRAE Standard 188P. 

• J ENVIRONMENTA L SOLUTIONS 

., \ ll. 

znoor
Highlight

znoor
Highlight

znoor
Highlight

znoor
Highlight

znoor
Highlight

znoor
Highlight



Potable Water 
Potable water is the most common source of healthcare-associated legionellosis. 

While direct inoculation of Legionella contaminated tap water into wounds, and inges
tion of Legionella contaminated ice with subsequent asp iration have been reported as 
routes of infection, inhalation of Legionella species aerosolized from sink or shower taps 
is the presumed route of infection for most hospital-acquired cases. 

Legionella are tolerant of chlorine levels added to drinking water by many 
municipalities and small numbers may be present even w hen municipal water 
treatment is functioning as designed. The extensive plu mbing required to deliver 
water throughout a hospital building and its many rooms provides a stagger
ing internal surface area with potentia l fo r biof ilm development and accumulation 
of scale and it is within these areas that Legionella densities are highest. Areas of 
stagnation and sediment accumulation can enhance the environment in which 
Legione lla can pro li ferate, part icularly in areas where water temperature is between 
25 degrees C and 42 degrees C. 

In the mid-1990s we experienced a cluster of Legionel la pneumonia cases among 
patients which molecular subtyping showed was linked to our hot potable water system. 
At that t ime, there was no recommendation to culture for Legionella in potable water 
since contamination levels do not corre late directly with incidence of disease. In other 
words, there w as no defined threshold number of organisms in water above which 
intervention was required. Also at t hat time, t here was no recommendation for use 
of copper/si lver ionization as a control measure in hospitals due to a lack of long-term 
experience with metal ion generating technology in this sett ing . 

In response to the cluster, we immediately performed two cycles of ch lorine 
disinfection of the hot potable water system, each of which suppressed Legionella 
numbers fo r about a month but w hich did not reduce the proportion of sampling sites 
from wh ich these organisms could be recovered. Hyperchlorination had knocked the 
total bacterial numbers down and immediately reduced risk, but did nothing to erad icate 
Legionella from any portion of the plumbing system. 

It was not until a copper and silver ion ization system was installed t he following 
month t hat we saw a precipitous decl ine in Legionella numbers. This system releases low 
levels of metal ions, which are within drinking water limits, into the hot water system. 
We were able to recover very low levels of l egionella over the course of the next few 
years as we optimized operation of the system. While we have reduced the frequency 
of testing, Leg ionella has not been recovered from our hot potable water system in 
over a decade. Most importantly, we have not had a single case of hospital-acquired 
legionellosis since the system was installed . 

Lessons about potable water treatment that we've learned the hard way: 

t When official guidance on assessing or remediating a particu lar risk lags, or 
available guidance sources are conflictive, you may have no choice but to seek expert 
opinion based on the best evidence currently ava ilable to guide your decisions. 

+ Should a cluster of legionellosis occur in your facility, having a contingency plan in 
place ahead of t ime will expedite response. 

t Temporary hyperchlorination of potable water can immediately reduce legionel
losis risk, but is a short term solution. 

+ New technologies may be surprisingly effective, but st ill require monitoring to 
ensure t hat they are functioning properly. 

Potable water 

is the most 

common source 

of healthca re

associated 

legionel losis. 
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Decorative Water Features 
Unlike the provision of potable water, 

a decorative water feature is a completely 
non-essential addition to a healthcare 
environment and should always be viewed 
as such when weighing the risks and 
benefits of installing one. Like the potable 
water system mentioned above, water 
features can provide an environment 
suitable for Legionella to proliferate to 
high levels. 

Decorative water features, notably water 
fountains and water walls, have been linked 
to legionellosis in both public settings and 
also within healthcare facilities. What we 
once envisioned as risk associated with 
relatively large fountains with obvious 
spray and aerosolization has now given 
way to the disconcerting knowledge that 
even small water features and those with 
minimal obvious aerosolization have been 
linked to legionellosis. 

Also concerning is the observation 
that Legionella infections associated with 
decorative water features have occurred 
among members of the comparatively 
healthy general public. A water feature in a 
healthcare facility brings this potential source 
of infection into proximity with patient 
populations with underlying conditions 
and risk factors which increase their risk of 
acquiring Legionella pneumonia. 

Taking current evidence into account, it 
becomes clear that if a healthcare facility 
chooses to install a decorative water feature, 
a number of obligations are incumbent 
upon the facility to manage this risk. Among 
those I would cite are the following: 

+ Maintain an automated disinfectant 
injection system. 

+ Select a disinfectant with a residual 
effect (e.g., bromine) to ensure that 
effective disinfectant levels are maintained 
in all areas where the water is circulated or 
collects. A single pass disinfecting system 
such as ultraviolet light can be used as an 
adjunct, but under no circumstances can it 
replace a disinfectant with residual effect. 

♦ Select a disinfectant for which testing 
can be performed to readily monitor actual 
water levels. 

♦ Monitor levels of disinfectant in the 

water at least weekly. 
+ Culture water monthly to verify disin

fection efficacy. 

As the headline of this article suggests, 
experience is the best teacher and the 
recommendations above are what we've 
gleaned after a number of years and with 
the advantage of 20/20 hindsight. A decora
tive water feature can be safely maintained, 
but not without vigilance, and the costs 
incurred to ensure safety over the life of the 
water feature should not be overlooked. 

Our institution currently has one large 
fountain in place with an automated 
bromine injection system. Three smaller 
water features are indefinitely off-line due 
to our inability to ensure safe operation in 
their current configuration. We have not 
permitted installation of any new water 
features in our institution for over a decade. 

Lessons about water features that we've 
learned the hard way: 

+ If disinfectant is manually added to 
a water feature at intervals, it w ill be for
gotten at some point. 

♦ If disinfectant addition is auto
mated, the automated system w ill fail at 
some point. 

♦ Disinfection failure will occur and 
if this failure is not recognized quickly by 
documenting a drop in disinfectant levels 
in the water, the final safety net to identify 
and address the increased risk is likely to be 
identifying high levels of bacteria in water 
samples obtained for culture. 

+ After the initial cheers engendered 
by installation of a water feature have 
quieted after a few months, the obligation 
for continuous automated disinfection, 
monitoring of disinfectant levels and 
microbiologic sampling will continue for the 
entire lifetime of the water feature. 

Give credit where it is due: It is 
crucial to maintain adequate support for, 
and communication with, facility staff 
who maintain building water systems. 
Ultimately, it is the man or woman with the 
wrench and the practical understanding of 
these systems who keeps them operating 
safely, and are often the first to recognize 
when something is amiss. While often 
overlooked for kudos, these are the folks 
who keep us all out of hot water. mu 

John Marx, MPH, is the senior infection control 
practitioner/microbiologist at University of 
Wisconsin Hospital and Clinics. He has more 
than 20 years of experience in environmental 
microbiology and infection prevention. 
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