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Introduction

Legionella are aerobic, non-
spore forming, typically flag-
ellated, Gram-negative bacte-
ria. The genus was named
after a severe epidemic of
pneumonia at an American
Legion convention in 1976,
which led to the isolation and
characterization ofL. pneu-
mophila. Since then, more
than 50 species and 70 sero-
groups of Legionella have
been identified.

In humans, Legionella spp.
can cause Legionnaires’ dis-
ease and Pontiac Fever. Le-
gionnaires’ disease is difficult
to diagnose as it produces
symptoms very similar to a
number of other pneumonias.
Symptoms may include dry
coughing, high fever, chills,
diarrhea, shortness of breath,
chest pains, headaches, exces-
sive sweating, nausea, vomit-
ing, and abdominal pain. It
can be fatal, particularly if the
onset of treatment is delayed.
Pontiac fever is a nonfatal,
nonpneumonic, influenza-like
syndrome typified by head-
ache, fever, and myalgia. The
Centers for Disease Control
(CDC) estimates between
10,000 and 25,000 cases of
Legionnaires’ disease occur
annually in the United States.

Habitats

Legionella bacteria occur nat-
urally in aquatic habitats and
have been recovered from
some municipal water sup-
plies in the United Statés
Low levels of Legiondla in
municipal water may seed
industrial potable water sys-
tems and cooling water net-
works. Legionella may then
colonize and amplify in hot
water tanks, humidifiers, wa-
ter spray irrigation systems,
cooling towers, ice machines,
dead-legs in distribution sys-
tems, and other areas where
bioflora are able to flourish.

Correlations  between the
presence of scale and sedi-
ment in distribution systems
and the presence ofLe
giondla have been noted in
the literaturé®>

Legionella has been shown to
have some resistance to low
levels of chlorine, and sur-
vives in municipal distribution

systems because typical chlo-
rine residuals may be insuffi-
cient to kill it". Large distri-

bution systems and building
water systems may provide
near optimal conditions for

Legionella growth, including

warm water temperatures and
abundant nutrients contributed
by sediments and biofilms. In
addition, the presence of
amoebae and protozoa, which
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have been shown to harbor
Legionella, may create a
shielding effect, further reduc-
ing the effect of biocidés

Monitoring

The primary route oflLe
gionella infection in humans
is inhalation of aerosolized
bacteria. Therefore, showers,
faucets, evaporative condens-
ers, respiratory therapy ma-
chines, cooling towers, vege-
table misters and other aero-
solizing agents are of para-
mount concert’.

While Legionella have been
found in potable water distri-
bution systems, the concentra-
tion at which they are found is
usually insufficient to be of
public health concern. In cold
water Legionella may be out-
competed by other organisms,
while in hot water systems
Legionella proliferate. Regu-
lar monitoring of municipal
supplies can determine the
concentration of organisms
present. This information can
be used to assess if any addi-
tional flushing or disinfection
should be undertaken and can
also be extremely useful if a
Legionella outbreak should
occur in the general area.
Demonstrably lowlegionella
counts within the municipal
system indicate that infection
is extremely unlikely to have
occurred as a result dfe-
gionella growing in the mu-
nicipal system.

Building water systems, par-
ticularly those with suscepti-
ble populations, should also
be monitored to ensure that
system operation and disinfec-
tion procedures are adequate

to preventLegionella coloni-
zation and amplification. In
addition to disinfectant resid-
ual and standard bacterial pa-
rameters, periodid_egionella
monitoring is recommended.

OSHA suggests prompt reme-
dial action be implemented
when concentrations ote
gionella in water samples are
>10 CFU/mL (potable water)
or >100 CFU/mL (cooling
tower water)’. Ta, et.al. have
suggested that for swabs, a
Legionella action trigger of
>1,000 CFU/swab may be
appropriate for hospital pota-
ble water systemsHowever,

a recently published World
Health Organization docu-
ment shows that in Europe,
the action levels are much
lower (up to three orders of
magnitude lower).

Nosocomial (hospital ac-
quired) Legionnaires' disease
is of particular concern due to
the presence of immunocom-
promised individuals. The
Allegheny  County  (PA)
Health Department and the
Association for Professionals
in Infection Control and Epi-
demiology (APIC) developed
guidelines for the prevention
and control ofLegiondla in-
fection in health care facili-
ties. These guidelines involve
routine monitoring for Le-
giondla, including a mini-
mum of one annual survey
with at least ten distal sites
(faucets, showerheads, etc.)
sample&™. International ex-
perience indicates the OSHA
guidelines should not apply to
these healthcare facilities and
that more conservative action
limits would be prudent.

A comprehensive cooling
tower monitoring program
includes swab and bulk water
samples collected from the
incoming or make-up water,
the header tank, tower pond,
and the water returning from
the circulation system (at the
point of entry to the tower).
Swab or scraping samples
should be collected of repre-
sentative sludge, slimes and
sediments in the header tank
or tower pond. Our experi-
ence indicates monthly moni-
toring of cooling towers and
systems forLegionella during
the cooling season is appro-
priate.

Water samples should be col-
lected in sterile, one-liter (1L)
plastic bottles, using sodium
thiosulfate for chlorine neu-
tralization. ~ Swab samples
should be collected using
swabs formulated with trans-
port media to prevent desicca-
tion. Samples should be
shipped, unrefrigerated, to the
laboratory in an insulated
cooler by overnight delivery.
Samples are analyzed within
96 hours of collection.

Analytical Techniques
Although a variety ofLe
giondla methods exist (in-
cluding direct and indirect
fluorescent antibody tests,
polymerase chain reaction,
etc.) the standard procedure is
a traditional culture method,
based on the CDC procedure,
which uses Buffered Charcoal
Yeast Extract media with ad-
ditives. After initial incuba-
tion (7 days), colonies with
morphologies similar tolLe-
gionella are patch-plated to
distinguish norl-egionella
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isolates. At the end of this 48
hour incubation, isolates
meeting Legionella criteria
are referred to as “Presump-
tive Positives.” ASI provides
Legionella confirmation, if
requested, by confirming the
Legionella Serogroup of rep-
resentative isolates. This latex
agglutination procedure dif-
ferentiates L. pneumophila
Serogroup 1(which may ac-
count for up to 80% of le-
gionellosis cases) from Sero-
groups 2-14 and othete-
gionella species.

ASl is a member in good
standing in the U.S. Centers
for Disease Control (CDC)
Environmentalegionella
Isolation Techniques
Evaluation (ELITE) Program.

Disinfection Techniques
Several disinfection tech-
niques have been used to treat
contaminated systems, includ-
ing hyperchlorination, ultra-
violet (UV) light, ozone, ther-
mal eradication, instantaneous
superheating systems, copper-
silver ionization and other
techniques. For these or other
methods to be successflle-
gionella in the water column,
inside commensal microbes
and in biofilms must all be
killed. The effectiveness and
costs of these treatments can
vary in practicé® ¥ ASI can
provide assistance in deter-
mining the most appropriate
treatment for your application
and monitor treatment effi-
cacy.

Summary

ASI can help water system
managers by developing and
interpretingLegionella occur-

rence data and assessing sys-
tem operation. This approach
instills confidence regarding
the microbial quality of the
system and the manager’s
ability to provide appropriate
responses, particularly when
litigation is threatened.
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