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ssessing and Controlling

Legionella in Complex Water

Systems Is an Important
Way to Prevent Illness
Legionella bacteria are naturally found in
freshwater. In the right environment, these
bacteria can cause illness when people
inhale or aspirate aerosolized droplets of
water containing Legionella. Legionnaires’
disease (LD) is a lower respiratory illness
characterized by severe pneumonia from
these bacteria. This infection often causes
hospitalization and is fatal in 1 out of 10
cases (Dooling et al., 2015). The incidence
rate of LD is increasing in the US. due to
a variety of factors, including aging infra-
structure and population, increased aware-
ness and testing, and urinary antigen test
availability (Barskey et al., 2022). Pontiac
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fever is a milder illness caused by Legionella
bacteria that does not cause pneumonia and
usually does not require hospitalization.
Legionella bacteria are known to grow in
large, complex water systems that are not
adequately maintained. Internal and exter-
nal factors contribute to Legionella growth
in building water systems. Studies show that
approximately 90% of LD outbreaks associ-
ated with buildings are due to a preventable
environmental deficiency, including:

* Process failure (e.g., permissive tempera-
tures in the favorable range for Legionella
growth)

* Needed equipment repair (e.g., an auto-
matic feeder no longer supplying disinfec-
tant in a hot tub; Photo 1)

e Unmanaged external change (e.g., nearby
construction that results in pressure

Tools From the Centers for Disease
Control and Prevention Can Help
Prevent and Control Legionella

drops that can dislodge biofilm contain-
ing Legionella)

e Human error (e.g., a person forgetting to
change a water filter [Clopper et al., 2021;
Garrison et al., 2016])

Legionella Assessment Tools Can
Help Support Environmental
Health Investigators

Environmental health knowledge is criti-
cal in preventing and controlling Legionella
outbreaks, but many jurisdictions lack envi-
ronmental health capacity. The Centers for
Disease Control and Prevention (CDC) devel-
oped the Legionella Environmental Assess-
ment Form (LEAF) to help environmental
health practitioners and public health officials
assess and understand facility water systems
and aerosolizing devices. LEAF was originally
developed as a printable PDE but in 2022,
CDC converted it to an electronic, fillable PDE
These options allow investigators to use LEAF
in either digital or print formats.

LEAF assists facility water management
teams with minimizing the risk of LD by
identifying areas at risk for Legionella growth
and spread. There are three main sections of
LEAF that address facility characteristics,
water supply sources, and premise plumb-
ing systems. There are also five setting- or
device-specific appendices:

* Healthcare, Assisted Living, and Senior

Living Facilities
* Cooling Towers and Evaporative Condens-

ers (Photo 2)
 Hot Tubs, Whirlpool Spas, and Hydrother-

apy Spas
* Other Water Devices
* Recent or Ongoing Major Construction



Photo 1. Staff from the Centers for Disease
Control and Prevention (CDC) visually
inspect a hot tub during a Legionella outbreak
investigation. Legionella can grow and
multiply in hot tubs that are not disinfected,
cleaned, and properly maintained. Photo
courtesy of Nakia Clemmons, CDC.

In addition, CDC created the LEAF Mark-
ing Guide to provide users with instructions
and additional considerations for each LEAF
question. These considerations provide more
context and background on relevant risk fac-
tors for Legionella growth and spread, and
they educate users conducting the assess-
ment. The marking guide includes key defi-
nitions, in-depth details about each question,
and information that can help the user col-
lect appropriate data. LEAF data can help
improve water management programs, iden-
tify the need for environmental sampling,
and develop life-saving interventions.

Using Legionella Assessment
Tools Improve Environmental
Health Decision Making

A Legionella environmental assessment should
be performed by an environmental health spe-
cialist or epidemiologist who is knowledgeable
of Legionella ecology, building water systems,
and water treatment. The assessment should
also involve a person, such as a facility man-
ager, who is familiar with the buildings sys-
tems and maintenance. Environmental health
specialists or epidemiologists who have taken
CDC’s PreventLD training, watched our sam-
pling videos, and studied the Legionella Con-
trol Toolkit will have the appropriate knowl-

-

Photo 2. Staff from the Centers for Disease
Control and Prevention (CDC) inspect a poorly
maintained cooling tower during a Legionella
outbreak investigation. Inadequately
maintained cooling towers can aerosolize water
containing Legionella bacteria. Photo courtesy
of Nakia Clemmons, CDC.

edge to perform an assessment and complete
the assessment form.

Information from LEAF should be paired
with relevant epidemiological information
such as who was exposed or infected and
where and when the exposure possibly hap-
pened. This information can guide the user
to determine which environmental deficiency
might have occurred and help them decide
if environmental sampling is necessary and
where sampling should occur. In addition,
findings from LEAF can also be used to
implement preventive measures in areas at
high risk for Legionella growth or spread, and
they might be used to develop or improve a
water management program.

To learn more, visit our website for addi-
tional information and resources at wwwcedc.
gov/nceh/ehs/water/legionella/index html. <

Corresponding Author: LCDR Nakia S. Clem-
mons, National Center for Environmental
Health, Centers for Disease Control and Pre-
vention, 4770 Buford Highway NE, Atlanta,
GA 30341. Email. xbj4@cdc.gov.

References

Barskey, A.E., Derado, G., & Edens, C.
(2022). Rising incidence of Legionnaires’
disease and associated epidemiologic pat-

Legionella Resources

Explore these links to learn more about
the Legionella Environmental Assess-
ment Form (LEAF) and other Legionella-
related resources.

e | EAF: www.cdc.gov/legionella/
downloads/legionella-environmental-
assessment-p.pdf

e LEAF Marking Guide: www.cdc.gov/
legionella/downloads/legionella-
environmental-assessment-marking-
guide-508.pdf

® Preventing Legionnaires’ Disease
Training: www.cdc.gov/nceh/ehs/
elearn/prevent-LD-training.html

e Sampling and Environmental As-
sessment Videos: www.cdc.gov/
legionella/videos.html

e Additional Legionella and Legion-
naires’ Disease Resources: www.
cdc.gov/nceh/ehs/water/legionella/
index.html

terns, United States, 1992-2018. Emerging
Infectious Diseases, 28(3), 527-538. https://
doi.org/10.3201/eid2803.211435

Clopper, B.R., Kunz, JM., Salandy, SW,
Smith, J.C., Hubbard, B.C., & Sarisky, J.P.
(2021). A methodology for classifying root
causes of outbreaks of Legionnaires’ dis-
ease: Deficiencies in environmental control
and water management. Microorganisms,
9(1), Article 89. https://doi.org/10.3390/
microorganisms9010089

Dooling, K.L., Toews, K.-A., Hicks, L.A., Gar-
rison, L.E., Bachaus, B., Zansky, S., Car-
penter, L.R., Schaffner, B., Parker, E., Petit,
S., Thomas, A., Thomas, S., Mansmann,
R., Morin, C., White, B., & Langley, G.E.
(2015). Active bacterial core surveillance
for legionellosis—United States, 2011-
2013. Morbidity and Mortality Weekly
Report, 64(42), 1190-1193. https://doi.
org/10.15585/mmwr.mm6442a2

Garrison, L.E., Kunz, JM., Cooley, LA,
Moore, M.R,, Lucas, C., Schrag, S., Sarisky,
J., & Whitney, C.G. (2016). Vital signs:
Deficiencies in environmental control
identified in outbreaks of Legionnaires’
disease—North America, 2000-2014. Mor-
bidity and Mortality Weekly Report, 65(22),
576-584. https://doi.org/10.15585/mmwr.
mmo6522el

November 2023 ¢ Journal of Environmental Health 41





