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Some hospitals with hot water systems identified as the source of Legionella spp. have performed
emergency decontamination of their systems by pulse (i.e., one-time) thermal disinfection/superheating
or hyperchlorination.711, 714, 724, 725 After either of these procedures, hospitals either maintain their
heated water with a minimum return temperature of 124°F (51°C) and cold water at <68°F (<20°C) or
chlorinate their hot water to achieve 1–2 mg/L (1–2 ppm) of free residual chlorine at the tap.26, 437, 709–711,
726, 727
Additional measures (e.g., physical cleaning or replacement of hot-water storage tanks, water
heaters, faucets, and shower heads) may be required to help eliminate accumulations of scale and
sediment that protect organisms from the biocidal effects of heat and chlorine.457, 711 Alternative
methods for controlling and eradicating legionellae in water systems (e.g., treating water with chlorine
dioxide, heavy metal ions [i.e., copper/silver ions], ozone, and UV light) have limited the growth of
legionellae under laboratory and operating conditions.728–742 Further studies on the long-term efficacy
of these treatments are needed before these methods can be considered standard applications.
Renewed interest in the use of chloramines stems from concerns about adverse health effects associated
with disinfectants and disinfection by-products.743 Monochloramine usage minimizes the formation of
disinfection by-products, including trihalomethanes and haloacetic acids. Monochloramine can also
reach distal points in a water system and can penetrate into bacterial biofilms more effectively than free
chlorine.744 However, monochloramine use is limited to municipal water treatment plants and is
currently not available to health-care facilities as a supplemental water-treatment approach. A recent
study indicated that 90% of Legionnaires disease outbreaks associated with drinking water could have
been prevented if monochloramine rather than free chlorine has been used for residual disinfection.745
In a retrospective comparison of health-care–associated Legionnaires disease incidence in central Texas
hospitals, the same research group documented an absence of cases in facilities located in communities
with monochloramine-treated municipal water.746 Additional data are needed regarding the
effectiveness of using monochloramine before its routine use as a disinfectant in water systems can be
recommended. No data have been published regarding the effectiveness of monochloramine installed at
the level of the health-care facility.
Additional filtration of potable water systems is not routinely necessary. Filters are used in water lines
in dialysis units, however, and may be inserted into the lines for specific equipment (e.g., endoscope
washers and disinfectors) for the purpose of providing bacteria-free water for instrument reprocessing.
Additionally, an RO unit is usually added to the distribution system leading to PE areas.
b. Primary Prevention of Legionnaires Disease (No Cases Identified)
The primary and secondary environmental infection-control strategies described in this section on the
guideline pertain to health-care facilities without transplant units. Infection-control measures specific to
PE or transplant units (i.e., patient-care areas housing patients at the highest risk for morbidity and
mortality from Legionella spp. infection) are described in the subsection titled Preventing Legionnaires
Disease in Protective Environments.
Health-care facilities use at least two general strategies to prevent health-care–associated legionellosis
when no cases or only sporadic cases have been detected. The first is an environmental surveillance
approach involving periodic culturing of water samples from the hospital’s potable water system to
monitor for Legionella spp.747–750 If any sample is culture-positive, diagnostic testing is recommended
for all patients with health-care–associated pneumonia.748, 749 In-house testing is recommended for
facilities with transplant programs as part of a comprehensive treatment/management program. If >30%
of the samples are culture-positive for Legionella spp., decontamination of the facility’s potable water
system is warranted.748 The premise for this approach is that no cases of health-care–associated
legionellosis can occur if Legionella spp. are not present in the potable water system, and, conversely,
cases of health-care–associated legionellosis could potentially occur if Legionella spp. are cultured from
the water.26, 751 Physicians who are informed that the hospital’s potable water system is culture-positive
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for Legionella spp. are more likely to order diagnostic tests for legionellosis.
A potential advantage of the environmental surveillance approach is that periodic culturing of water is
less costly than routine laboratory diagnostic testing for all patients who have health-care–associated
pneumonia. The primary argument against this approach is that, in the absence of cases, the relationship
between water-culture results and legionellosis risk remains undefined.3 Legionnella spp. can be
present in the water systems of buildings752 without being associated with known cases of disease.437, 707,
753
In a study of 84 hospitals in Québec, 68% of the water systems were found to be colonized with
Legionella spp., and 26% were colonized at >30% of sites sampled; cases of Legionnaires disease,
however, were infrequently reported from these hospitals.707
Other factors also argue against environmental surveillance. Interpretation of results from periodic
water culturing might be confounded by differing results among the sites sampled in a single water
system and by fluctuations in the concentration of Legionella spp. at the same site.709, 754 In addition,
the risk for illness after exposure to a given source might be influenced by several factors other than the
presence or concentration of organisms, including a) the degree to which contaminated water is
aerosolized into respirable droplets, b) the proximity of the infectious aerosol to the potential host, c) the
susceptibility of the host, and d) the virulence properties of the contaminating strain.755–757 Thus, data
are insufficient to assign a level of disease risk even on the basis of the number of colony-forming units
detected in samples from areas for immunocompetent patients. Conducting environmental surveillance
would obligate hospital administrators to initiate water-decontamination programs if Legionella spp. are
identified. Therefore, periodic monitoring of water from the hospital's potable water system and from
aerosol-producing devices is not widely recommended in facilities that have not experienced cases of
health-care–associated legionellosis.661, 758
The second strategy to prevent and control health-care–associated legionellosis is a clinical approach, in
which providers maintain a high index of suspicion for legionellosis and order appropriate diagnostic
tests (i.e., culture, urine antigen, and direct fluorescent antibody [DFA] serology) for patients with
health-care–associated pneumonia who are at high risk for legionellosis and its complications.437, 759, 760
The testing of autopsy specimens can be included in this strategy should a death resulting from healthcare–associated pneumonia occur. Identification of one case of definite or two cases of possible healthcare–associated Legionnaires disease should prompt an epidemiologic investigation for a hospital
source of Legionella spp., which may involve culturing the facility’s water for Legionella. Routine
maintenance of cooling towers, and use of sterile water for the filling and terminal rinsing of
nebulization devices and ventilation equipment can help to minimize potential sources of contamination.
Circulating potable water temperatures should match those outlined in the subsection titled Water
Temperature and Pressure, as permitted by state code.
c. Secondary prevention of Legionnaires Disease (With Identified Cases)
The indications for a full-scale environmental investigation to search for and subsequently
decontaminate identified sources of Legionella spp. in health-care facilities without transplant units
have not been clarified; these indications would likely differ depending on the facility. Case categories
for health-care–associated Legionnaires disease in facilities without transplant units include definite
cases (i.e., laboratory-confirmed cases of legionellosis that occur in patients who have been hospitalized
continuously for >10 days before the onset of illness) and possible cases (i.e., laboratory-confirmed
infections that occur 2–9 days after hospital admission).3 In settings in which as few as one to three
health-care–associated cases are recognized over several months, intensified surveillance for
Legionnaires disease has frequently identified numerous additional cases.405, 408, 432, 453, 739, 759, 760 This
finding suggests the need for a low threshold for initiating an investigation after laboratory confirmation
of cases of health-care–associated legionellosis. When developing a strategy for responding to such a
finding, however, infection-control personnel should consider the level of risk for health-care–
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associated acquisition of, and mortality from, Legionella spp. infection at their particular facility.
An epidemiologic investigation conducted to determine the source of Legionella spp. involves several
important steps (Box 11). Laboratory assessment is crucial in supporting epidemiologic evidence of a
link between human illness and a specific environmental source.761 Strain determination from subtype
analysis is most frequently used in these investigations.410, 762–764 Once the environmental source is
established and confirmed with laboratory support, supplemental water treatment strategies can be
initiated as appropriate.

Box 11. Steps in an epidemiologic investigation for legionellosis
Review medical and microbiologic records.
Initiate active surveillance to identify all recent or ongoing cases.
Develop a line listing of cases by time, place, and person.
Determine the type of epidemiologic investigation needed for assessing risk factors:
• Case-control study,
• Cohort study.
Gather and analyze epidemiologic information:
• Evaluate risk factors associated with potential environmental exposures (e.g., showers,
cooling towers, and respiratory-therapy equipment).
Collect water samples:
• Sample environmental sources implicated by epidemiologic investigation,
• Sample other potential source of water aerosols.
Subtype strains of Legionella spp. cultured from both patients and environmental sources.
Review autopsy records and include autopsy specimens in diagnostic testing.

The decision to search for hospital environmental sources of Legionella spp. and the choice of
procedures to eradicate such contamination are based on several considerations, as follows: a) the
hospital’s patient population; b) the cost of an environmental investigation and institution of control
measures to eradicate Legionella spp. from the water supply;765–768 and c) the differential risk, based on
host factors, for acquiring health-care–associated legionellosis and developing severe and fatal
infection.
d. Preventing Legionnaires Disease in Protective Environments
This subsection outlines infection-control measures applicable to those health-care facilities providing
care to severely immunocompromised patients. Indigenous microorganisms in the tap water of these
facilities may pose problems for such patients. These measures are designed to prevent the generation
of potentially infectious aerosols from water and the subsequent exposure of PE patients or other
immunocompromised patients (e.g., transplant patients) (Table 17). Infection-control measures that
address the use of water with medical equipment (e.g., ventilators, nebulizers, and equipment
humidifiers) are described in other guidelines and publications.3, 455
If one case of laboratory-confirmed, health-care–associated Legionnaires disease is identified in a
patient in a solid-organ transplant program or in PE (i.e., an inpatient in PE for all or part of the 2–10
days prior to onset of illness) or if two or more laboratory-confirmed cases occur among patients who
had visited an outpatient PE setting, the hospital should report the cases to the local and state health
departments. The hospital should then initiate a thorough epidemiologic and environmental
investigation to determine the likely environmental sources of Legionella spp.9 The source of
Legionella should be decontaminated or removed. Isolated cases may be difficult to investigate.
Because transplant recipients are at substantially higher risk for disease and death from legionellosis

