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Nosocomial Legionnaire’s Disease
— A Case Report and Review of the Literature —
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We report a case of nosocomial legionellosis in a 63 year-old man who was managed
with neurosurgery under the diagnosis of subarachnoidal hemorrhage and complicated
pneumonia in the intensive care unit. A legionella species was reported from sputum
culture and direct immunofluorescent antibody test revealed L. pneumophila (serogroup
2). Our patient’s pneumonia was cured with medical therapy including erythromycin and
was the first case of microbiologically confirmed legionellosis in Korea.
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INTRODUCTION

Outbreak of Pontiac fever caused by L. gor-
manii in patients of intensive care units and hospi-
tal personnel was the first report of Legionellosis in
Korea in 1984". Legionella species were cultured
from environmental samples and there was a sur-
vey of prevalence of antibody in Koreans®*.
Thereafter, Korean doctors and people paid atten-
tion to the legionnaries’ disease especially in sum-
mer months?~%,

Legionnaire’s disease refers to a distinct clini-
cal entity characterized by a pneumonic illness
with systemic manifestation such as high fever,
gastrointestinal symptoms and encephalopathy
caused by the gram-negative bacillus Legionella
species (esp. pneumophila).

Although human disease due to L. Pneumophila
has now been retrospectively documented by an
indirect fluorescent antibody test to have occurred
as long ago as 1947, clinical recognition, isolation,
and identification of the bacterium resuited from
the Philadelphia outbreak in July, 1976%7, Since the
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report of the outbreak of legionnaires’ disease in
1976, it has emerged as a major nosocomial prob-
lem.

Epidemiologically, Legionnaire’'s disease may
appear as an apparently sporadic case or in asso-
ciation with a recognized outbreak. Nosocomial
legionellosis has now been reported throughout
the world and no apparent geographic predilec-
tion has been observed®™® We report the first
case of culture-proven nosocomial legionellosis in
a 63 year-old Korean male.

CASE REPORT

A B3 year-old man was admitted through the
emergency room because of sudden loss of con-
sciousness.

Upon admission, his blood pressure was 170/
100 mmHg, body temperature 37.5°C, pulse rate
75/min, respiratory rate 16/min and stuporous
consciousness with anisocoric pupil, prompt light
reflex, stiff neck. Examinations of the chest, heart,
abdomen were free.

On laboratory data, leucocyte count was 52.
800/mm3, with 97% of neutrophils, 2% of
lymphocytes. The hemoglobin was 18.8 g/dl,
hematocrit 58.1%, platelet 480.000/mm?®. Com-
puterized tomorgraphy of the brain revealed the
subarachnoid and intraventricular hemorrhage



NOSOCOMIAL LEGIONNAIRE'S DISEASE

with communicating hydrocephalus.

This patient was managed with ventriculoper-
itoneal shunt, and supportive care such as oxygen
after tracheostomy, antihypertensive agents, intra-
cranial pressure lowering agents, anticonvulsants
and fluid with electrolytes.

Fig. 1. Chest roentgenogram showed patch infiltra-
tion in right upper lung field and haziness in
right lower lung field at beginning.

On the 18th hospital day, temperature rose to
38.5°C, difficulties in breathing developed. Chest
X-ray showed hazy infiltration on right lower lung
field and patch infitration in right upper lung field
(Fig. 1).

Laboratory studics revealed a white blood cell
count of 18.600/mm?, with 78% of neutrophils,
20% of lymphocytes. The hemoglobin level was 13.
5 g/dl with a hematocrit of 39%, the platelet count
was 160,000/mm?3. Erythrocyte sedimentation rate
was 42 mm/hr. Blood culture yielded no result.
Initially, sputum was difficuit to obtain. Serum
protein was 7.0 gm/d!, albumin 3.2 gm/dl, ALT
(GPT) 21.1 unit, APT (GOT) 8 unit, blood urea
nitrogen 28 mg/di and creatinine 0.9 mg/d|. Blood
gases showed a pH of 7.495, a PaCO, of 382
mmHg, and a PaO, of 66 mmHg. Under the diag-
nosis of bacterial pneumonia, he was treated with
cephalothin and tobramycin.

Six days later, chest X-ray changed to diffuse
haziness in both lung fields (Fig. 2). No micro-
organism was isolated on blood culture, but
legionella was cultured from sputum, which was
identified as L.pneumophila by direct immuno-
fluorescent antibody test (Fig. 3).

The patient’s pneumonia was cured by two
weeks of erythromycin. For one more month, he
was treated against subarachnoid hemorrhage
and then discharged to his home but with a se-

Fig. 2. Chest X-ray revealed diffuse hazy infiltration in

bilateral lung rields.

Fig. 3. Direct immunofiuorescent antibody test of the
sputum revealed L. Pneumophila (serogroup
2).
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quela of aphasia.
DISCUSSION

In Korea, Pontiac fever in ICU patients and in
heaith care workers was the first report of
nosocomial tegionellosis? and Choe et al reported
a serologicaily confirmed case of Legionnaire’'s
disease®. Hospital acquired Legionellosis may
occur as sporadic cases and in outbreaks. Over 20
nosocomial outbreaks and a small number of
building associated outbreaks have been reported
in the U.S. and Europe. Sporadic cases likely
outnumber cases associated with defined
outbreaks®"®.

L. pneumophila is a gram-negative aerobic
nonencapsulated bacilli and ubiquitously distribut-
ed. There are more than 30 species in the
Legionellaceae family, with a total of more than 50
serogroups®®. Legionella was found in water, from
cooling towers, evaporative condensers, from
thermal effluents and from fresh water lakes not
known to be associated with disease. Legionella
inoculated into water was known to survive for
prolonged periods of time***%,

The known spectrum of response to infection
with L. pneumophila includes asymptomatic ser-
oconversion, a mild self-limited febrile iliness char-
acterized by headache, chills, myalgia unassociat-
ed with pneumonia (Pontiac fever) and the severe,
potentially fatal illness known as Legionnaires
disease characterized by progressive pneumonia.
Usual incubation period for pneumonic disease is
2 to 10 days®".

Legionella has accounted generally for at least
10% of nosocomial pneumonia cases. The fre-
quency of legionella infections in the absence of
outbreaks varies considerably and, in some hospi-
tals, is very unusual despite conscientious efforts
to diagnose cases. The incidence of nosocomial
Legionnaire’'s disease has ranged from 1 to 40
percent, while for community-acquired pneumonia
the incidence has ranged from 1 to 15 per-
Cent6,7.8,ll).

Risk factors for acquisition in diverse areas are
immunosuppression (particularly corticosteroids),
advanced age, male sex, underlying cordiopul-
monary diseases, smoking, renal failure and dura-
tion of hospitalization®™®. Attack rates in renal
transplantation or bone marrow transplantation
patents have been as high as 50% during an
outbreak. Patients with hairy cell leukemia are very
susceptible and AIDS patients have also con-

70

tracted legionella infection®'.

Other helpful clinical clues that might suggest
consideration of the diagnosis of Legionnarie’s
disease include diarrhea, hyponatremia, larger
numbers of neutrophils but few bacteria in sputum,
lack of response to beta-lactam antimicrobial
agents and aminoglycoside antibiotics®®™®. Labo-
ratory findings included evidence of hepaitc and
renal dysfunciton. A peripheral patchy alveolar
infiltration is the most common radiologic manifes-
tation, usually involving a single lobe™®,

Pneumonia caused by other legionella species
seems to be usually clinically indistinguishable
from that caused by Legionella penumophila.
Simultaneous infection with L. pneumophila and
other legionella species has been reported®”.

The most reliable method of diagnosis of
legioneliosis is isolation of L. pneumophila from
sputum on selective media®. Visualization of the
organism by direct fluorescent antibody (DFA) test
is the most rapid method. Indirect fluorescent
antibody technic and the enzyme linked im-
munoabsorbent assay (ELISA) are the commonly
used methods. Detection of a soluble L. pneumo-
phila antigen in urine by ELISA, radioimmunoassay,
latex agglutination may be helpful. DNA hybridiza-
tion tests for Legionella ribosomal ribonucleic acid
is commercially available®~®.

Erythromycin remains the treatment of choice
for legionellosis. The appropriate dose appears to
be 2-4 g daily by mouth or by vein for 3 weeks.
Erythromycin is associated with low case fatality
ratios and leads to prompt clinical impro-
vements7!,

We reported the first case of microbiologically
confirmed legionellosis. Legionella was identified
from sputum culture by direct fluorescent antibody
test. Duration of hospitalization (18 days), intuba-
tion and tracheostomy for oxygen delivery, and
neurosurgery seemed to be the predisposing fac-
tors in our patient.

Almost all nosocomial legionellosis cases are
associated not with natural sources but with condi-
tions that amplify and spread the organisms, in-
cluding heat exchange apparatuses and distribu-
tion systems from potable water in large buildings.
A definitive epidemiologic link of contaminated
hospital water distribution systems was estab-
lished to nosocomial cases of infection'®!5!,
Contaminated aerosols probably reached the air
intakes for the ventilation system. Legionellae were
found in shower water and/or tap water'®. No
epidemiologic link has been made to showers
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despite intensive efforts®. Stagnation of flow of
water and a reduction in hot water temperature are
factors associated with the risk of transmission of
legionella from potable water, or nonsterile dis-
tilled water in respiratory therapy devices's®

Health care workers rinse ventilation bags and
mouthpieces with water. If the water is contaminat-
ed, L. pneumophila can be instilled into the lung.
This may explain that nosocomial legionellosis was
significantly more likely to have undergone prior
endotracheal intubation!s'®),

In this patient, probably the route of transmis-
sion was aspiration of contaminated water through
mouthpieces and endotracheal tube. However,
culture of tap water, water in the humidifier and in
the respiratory therapy device was not successful.

Since the diagnosis of legionellosis requires
specialized laboratory methodology, most com-
munity hospitals would not be able to document
the presence of Legionnaire's disease even if it
were present. However environmental surveillance
for legionellosis is mandatory for hospitals caring
for patients with immunosuppression, chronic
pulmonary disease and surgery requiring general
anesthesia'®!®.

The optimal method for decontamination of
hospital water supplies has yet to be developed.
However, some methods have been widely used:
hyperchliorination and/or heating of potable water
and superheating plus flushing, modification of
heat exchange mechanisms despite significant
disadvantages!'”'®. Other modalities such as
ozonation, instantaneous steam water heaters,
ultraviolet light radiation and generation of metallic
ions by electrolytes are under investigation. Since
no person-to-person transmission of legionellosis
has been documented, there is no need for patient
isolation. If an outbreak is documented, the
epidemiologic studies should be performed to
determine the source, extent of outbreak and risk
factors!®.

A live mutant vaccine has been shown to pro-
tect guinea pigs from lethal aerosol doses of L.
pneumophila. Therefore, a vaccine for high-risk
patients may someday be feasible?®,

Legionella pneumophila may cause the
hospital-acquired pneumonia and in immunocom-
promised host it would become severe and fatal.
Especially in intensive care units, care should be
taken for the prevention of water contamination by
legionella in respiratory therapy device®'”. Also,
we should take legionellosis into account as one of
the differential diagnosis of nosocomial pneumo-

nia.
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