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   Short Communication

A Case of Nosocomial Legionella pneumophila Pneumonia
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SUMMARY: We report a case of Legionella pneumophila pneumonia in a patient with interstitial lung disease.
Intensive environmental investigations revealed that a system of all- day-running bathwater was the source of
infection. In this case, the concentration of L. pneumophila in the hospital bathwater was low. We therefore
emphasize that even a low concentration of L. pneumophila in environmental water can cause serious infections
to immunocompromised patients in a hospital.
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A 72-year-old woman was admitted to the Nagoya
University Hospital for treatment of idiopathic pulmonary
fibrosis.  She was treated with methylpredonisolone at an
initial dose of 2 mg/kg a day, then reduced to 1 mg/kg when
she developed current episode of pneumonia occurred. As a
result of the improvement of the condition by this therapy,
the patient sometimes returned home on weekends. On June
23, 2000, she again went back home, and returned to the
hospital with high fever and fatigue on June 25. Although
there had been no sign of infection before she left the hospital
on the 23rd, chest X-ray film taken on June 26 showed
intense infiltration in the right upper lung field. Laboratory
findings revealed elevated C-reactive protein (53.3 mg/dL),
leukocytopenia (1,900/μl), and hypoxemia (PaO2 50.1 torr
on room air), indicating severe pneumonia. After collection
of sputum and blood for microbiological examination,
cefotiam was administered. On June 27, acute respiratory
failure was worsening and the patient was transferred to
the intensive care unit. Gimenez staining of sputum and
bronchoalveolar lavage fluid (BALF) showed rod-shaped
bacilli in neutrophils, suggesting that this pneumonia was
caused by Legionella spp. Based on these findings, cefotiam
was replaced with sparfloxacin, erythromycin, and panipenem.
Antibody titers (measured by indirect fluorescent antibodies-
method) against L. pneumophila serogroups 1 to 6, L. micdadei,
L. bozemanii, and L. dumoffii were all negative. Urinary antigen
for L. pneumophila serogroup 1 was also measured using two
biotests, a Legionella urine antigen EIA kit (Biotest AG,
Dreieich, Germany) and binax NOW Legionella (Binax,
Portland, Maine, USA), both of which failed to detect antigen
in the patient’s urine. Despite intensive care, the patient died
on the next day.

Because it is well known that Legionella spp. exist ubiqui-
tously in environmental water, environmental investigations

were performed at several points on the hospital bath,
the pools in the rehabilitation unit and the bathroom of
the patient’s home on June 28, July 4, 18 - 19, and 21. L.
pneumophila serogroups 6 and 10 (7.0× 10 -1.33× 103 cfu
/100ml) were isolated from the culture of hospital bathwater
taken on July 4. The L. pneumophila in the patient’s sputum
and BALF had been subtyped to serogroup 10. L. pneumophila
was not isolated from the patient’s home or any other places in
the hospital. To confirm the similarity among these strains,
pulsed-field gel electrophoresis (PFGE) was performed.
Figure 1 shows the results of the SfiI-digested PFGE pattern

Fig. 1.  SfiI-digested pulsed-field gel electrophoresis pattern of L.
pneumophila from various specimens. Lane 1: patient’s sputum
(serogroup 10). Lane 2: bronchoalveolar lavage fluid (serogroup 10).
Lanes 3 and 4: isolates from hospital bathwater (serogroups 10 and
6, respectively).
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of these isolates. PFGE analysis revealed that L. pneumophila
serogroup 10 from the hospital bathwater was the causative
agent in this case. Given that it has been reported that the
incubation time for Legionnaires’ disease is generally 2 to 10
days (1), it was supposed that this patient was exposed to L.
pneumophila in the hospital bath and infected before she went
back home on June 23.

Legionnaires’ disease is estimated to be presnt 3 to 15% of
community-acquired pneumonia and 10 to 50% of nosoco-
mial infection in European countries and the United States
(2). Comparatively, the number of reported cases in Japan is
much smaller (3). This gap is thought to be reflective of
underdiagnosis of the disease in Japan. A striking feature of
this disease in Japan is that hot springs and all-day-running
hot-water baths have often been reported as the source of
infection (4,5). The latter involves circulation machinery that
keeps bathwater hot and allows it to be reused. The conve-
nience of the all-day-running hot-water bath system has
resulted in its prevalence in elderly-subjects care facilities as
well as homes. A surprising finding, however, was recently
documented by Yamamoto et al. They reported that about 36
% of water samples from all-day-running hot-water baths were
contaminated with L. pneumophila (6). A similar finding was
reported by Suzuki and colleagues (7). In the present case,
the hospital used this same kind of hot-water bath system.
Furthermore, the PFGE analysis revealed that the strain from
the patient’s sputum and the bathwater showed the same
pattern. Judging from these facts, L. pneumophila serogroup
10 from the bathwater caused L. pneumophila pneumonia in
this patient, although no other hospitalized patient was
observed to be infected with this organism. This may be
mainly because the patient was treated with corticosteroids,
which made her more susceptible to L. pneumophila infec-
tion (8).

Another characteristic feature of this case was that L.
pneumophila serogroup 10 was the causative organism. More
than 13 serotypes of this species have already been isolated
from the environment or from patients. Among these
serogroups, serogroup 1 is still the most common clinical and
environmental isolate (7,9). Only a few cases, including ours,
have demonstrated legionellosis caused by L. pneumophila
serogroup 10 (10,11).

In the present case, the concentration of L. pneumophila in
the bathwater was much lower than 10 cfu/100 ml, the safety
level set by the Japanese Ministry of Health, Labour and
Welfare, on June 28, but was found to be 10 times higher on
July 4. We therefore insist that even a low concentration of
L. pneumophila is pathogenic to the immunocompromised
patients in a hospital.
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