Nosocomial legionnaires’ disease
discovered in community hospitals
following cultures of the water system:
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Background: The reservoir for hospital-acquired legionnaires’ disease is the water distribu-
tion system. The Allegheny County (Pa.) Health Department recommended environmental
cultures for all health care facilities for the prevention of hospital-acquired Legionella infec-
tion including facilities with no known cases of legionnaires’ disease.

Methods: Environmental cultures of hot water tanks, faucets, and showerheads were per-
formed in six health care facilities according to health department guidelines. If hot water
tanks, faucets, or showerheads yielded Legionella, monitoring with Legionella culture and
urinary antigen was performed for all cases of nosocomial pneumonia.

Results: Legionella was isolated from the water distribution system in 83% (five of six) of
facilities. Three facilities dropped out of the study; two decided to disinfect the water and
one had no Legionella in the water system. The other three facilities all discovered cases of
legionnaires’ disease during the 1-year study period after introduction of Legionella testing.
L. pneumophilia, serogroups 1, 3, and 5, caused 12 cases of hospital-acquired legionnaires’
disease. Positive diagnostic tests included: 10 of 12 (83%) urinary antigen, 6 of 8 (75%) res-
piratory cultures, and 2 of 5 (40%) serology. Molecular typing confirmed that the source of
infection was the water supply in two hospitals. )

Conclusion: Routine environmental cultures for Legionella in the water distribution system

are recommended even if the hospital had not previously recognized cases of hospital-
acquired legionnaires’ disease. The Allegheny County Health Department guidelines were
inexpensive to implement and resulted in the discovery of cases that would have otherwise

been undiagnosed. (AJIC Am J Infect Control 1998;26:8-11)

In 1980 Legionella pneumophila was isolated
from a water fixture in the room of a patient who
had legionnaires’ disease.! Subsequently, L. prneu-
mophila colonization of hospital water systems
has been linked to hospital-acquired legionnaires’
disease in many investigations.?

We have advocated the utility of routine environ-
mental cultures to increase the index of suspicion
for legionnaires’ disease in patients with nosocomi-
al pneumonia.>* If the water supply is colonized by
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Legionella, legionnaires’ disease should be included
in the differential diagnosis for hospital-acquired
pneumonia. It has been well established that spe-
cialized laboratory tests for Legionella (culture on
selective media, urinary antigen, serology) are
required for diagnosis because the clinical syn-
drome is nonspecific. However, most community
hospitals do not have these specialized Legionella
laboratory tests available in-house.

In 1993 the Allegheny County Health Department
in conjunction with local experts in medicine, pub-
lic health, plumbing and drinking water regulatory
agencies, and representatives from the Three
Rivers/Pittsburgh Chapter of the Association for
Professionals in Infection Control and Epidemi-
ology (APIC) developed guidelines for the preven-
tion and control of Legionella infection in health
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Fig. 1. Approach to surveillance and disinfection based
on results of environmental cultures.®

care facilities.”> The Allegheny County Guidelines
recommend implementing specialized diagnostic
testing for Legionella if the hospital water supply is
colonized with Legionella (Figures 1 and 2). Several
health care facilities voluntarily joined a prospective
study to address the utility of these guidelines.
These guidelines included a protocol for environ-
mental surveillance, approaches to disinfection of
the water system, and recommendations for
Legionella laboratory capability for hospitals.

METHODS

The 1997 Allegheny County Health Department
Guidelines, which are a modification of the original
1993 guidelines, are summarized in Figures 1 and
2.6 The guidelines recommend environmental sur-
veillance for Legionella in all health care facilities in
the county. Culture protocols, options for disinfec-
tion, and maintenance measures for water distribu-
tion systems are included.

Participants

Between June 1994 and May 1995, four commu-
nity hospitals and two extended care facilities in
Allegheny County, Pennsylvania, voluntarily joined
a prospective study of environmental and nosoco-
mial pneumonia surveillance for Legionella.
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Fig. 2. Recommendations for laboratory capability based
on results of environmental cultures.®

Surveillance for hospital-acquired pneumonia

All hot water tanks were cultured for Legionella.
The number of distal sites (hot water, faucets, and
showerheads) cultured was based on total bed
capacity, for example, 10 distal sites were recom-
mended for facilities with a total capacity of less
than 500 beds.>¢ The protocol for environmental
sampling has been published previously.” Once
environmental culturing identified the presence
of Legionella in the potable water system in a spe-
cific hospital, all patients with hospital-acquired
pneumonia in that hospital were monitored by the
infection control professional so that the appro-
priate laboratory tests were performed; these
include sputum for Legionella culture and direct
fluorescent antibody stain, urine for urinary anti-
gen, and acute and convalescent sera for antibody
detection by enzyme-linked immunosorbent
assay. Monoclonal antibody subtyping® and pulse-
field gel electrophoresis of whole-cell DNA® were
performed for Legionella isolated from patients
andegnvironments.

Molecular subtyping using monoclonal antibody
subtyping and pulse-field gel electrophoresis
showed that the subtype of L. pneumophila isolat-
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Table 1. Environmental culture results of six health care

facilities

Facility Hot water Percent Distal Percent  Serogroup
tanks positive sites positive

CH1 5 80%(4/5) 10 0 iLp 5

CH2 2 100%(2/2) 20 25%(4/20) ILp1

CH3 0 0 10 10%(1/10) fLp 1.3

CH4 2 50%(1/2) 8 25%(2/8) flp 1

EC1 1 0 10 0

EC2 3 100%(3/3) 16 19%(3/16) tLp 1.3

CH, Community hospital; EC, Extended care facility, Lp,
Legionella pneumophila

ed from the water was identical to that isolated
from the patients in two of the hospitals. A sputum
specimen could not be obtained from the patient
in the remaining community hospital so no patient
isolate was available.

Risk factors

The patients in the study group ranged in age
from 41 to 91 years with a mean age of 68 years; sev-
enty-five percent were men. The length of hospital
stay before the development of hospital-acquired
Legionella pneumonia ranged from 6 to 28 days
with a mean of 11 days. Other positive risk factors
included consumption of hospital water 83% (10 of
12), receiving respiratory therapy 83% (10 of 12),
chronic underlying pulmonary disease 75% (9 of
12), receiving corticosteroids 75% (9 of 12), diabetes
mellitus 33% (4 of 12), cigarette smoking 17% (2 of
12), and cancer 25% (3 of 12).

DISCUSSION

Hospital-acquired legionnaires’ disease has been
discovered in several Pittsburgh hospitals since
1982.41%17 ITn comparison, most community hospi-
tals and extended care facilities in western
Pennsylvania have neither diagnosed cases of
legionnaires’ disease nor performed environmental
cultures of their potable water systems. However, it
should be noted that none of these facilities had
specialized Legionella testing available in-house.

Because of the numerous cases of legionnaires’
disease discovered in Pittsburgh, the Allegheny
County Health Department frequently fielded ques-
tions concerning Legionella from the community
hospitals, especially when local hospital outbreaks
were reported by the news media. Thus, a task force
of experts was convened by the Allegheny County
Health Department to formulate guidelines for
Legionella surveillance (Figures 1 and 2), which
were sent to all chief executive officers of Allegheny
County health care facilities and members of the
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Table 2. Criteria for diagnosis of legionnaires’ disease

Facility No. of No. Sputum Urine Serology
patients with of culture antigen
legionnaires’ beds
disease
CHA1 3 337 100%(3/3) 33%(1/3) 50%(1/2)
CH2 8 267 75%(3/4) 100%(8/8) 50%(1/2)
CH3 1 334  0%(0/1) 100%(1/1)  0%(0/1)

CH, Community hospital

local APIC Chapter.® Medical facilities were invited
to join a prospective study to assess the utility of
these guidelines.

Six medical facilities joined the study. However,
after the results of environmental cultures, three
facilities dropped out of the study; one did not find
Legionella in its water supply, and the other two
disinfected their water systems despite not having
any known cases of legionnaires’ disease in their
facility. In the remaining three facilities, prospec-
tive surveillance of patients with hospital-acquired
pneumonia uncovered cases of legionnaires’ dis-
ease within 1 year after specialized laboratory tests
were made available to all patients with hospital-
acquired pneumonia. In the two hospitals in
which isolates from sputum cultures of patients
were available, the isolates from the hospital water
supply were found to be identical to the patient
isolates by molecular subtyping. The cost of the
environmental cultures in 1 year, as performed by
the Pittsburgh VA Special Pathogens Laboratory (a
national reference laboratory), was approximately
$1300 per hospital with a range of $350 to $2500.

There were weaknesses in this survey. First, the
sample size was small. Second, the denominator
for total number of hospital-acquired pneumonias
was not available to calculate the incidence of
Legionella at each facility. Third, patient surveil-
lance was not performed in the extended care
facility where Legionella was absent from the
potable water supply. However, it has been previ-
ously shown that hospitals without Legionella in
their water supply do not have hospital-acquired
legionnaires’ disease.'®!®

It should be emphasized that none of the hos-
pitals suspected that hospital-acquired legion-
ellosis might be a problem at their facility. The
positive Legionella culture results from envi-
ronmental cultures raised the index of suspi-
cion of physicians and ICPs for legionnaires’
disease. Once specialized laboratory tests for
Legionella were introduced into the hospitals
cases were (dj’iscovered.
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There is controversy about the advisability of rou-
tine environmental cultures for Legionella. The
Centers for Disease Control and Prevention remains
opposed to this approach,? and the merits of this
recommendation have been debated elsewhere.?!
However, this study provides further support for
this approach in all hospitals, especially those hos-
pitals that have never had patients with known
cases of hospital-acquired legionnaires’ disease.

SUMMARY

This study reflected the importance of a team
approach for the prevention of Legionella. The edu-
cational booklet released by the health department
to all medical facility administrators and ICPs guid-
ed each facility through the process of identifying
and controlling Legionella. Because of the health
department’s directive, administrators were willing
to release funds for environmental culturing and
patient tests. Once environmental results for
Legionella were shared with physicians by the ICP
or the microbiology department, physicians
ordered specialized tests for Legionella for patients
with hospital-acquired pneumonia.

This proactive approach proved to have several
advantages when compared with a passive, defense-
oriented approach in which an outbreak of cases
would stimulate a search for the environmental
reservoir. First, in outbreak situations retrospective
review has consistently determined that undiscov-
ered cases of Legionella had likely occurred before the
discovery of the outbreak. Thus patient lives were
saved as a result of an approach directed at preven-
tion. Second, the media clamor and unfavorable pub-
licity that often accompanies an outbreak was pre-
vented. Finally, the expensive litigation by patients
and next-of-kin after an outbreak was preempted by
the routine use of an inexpensive culture protocol.
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