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The Binax legionella urinary antigen (LUA) enzyme immunoassay (Binax, Portland, Maine) was evaluated
in 159 patients with suspected or proven legionellosis and 209 controls. A positive LUA test was found in 37%
of patients with suspected legionellosis overall and in 83% of those with proven Legionella pneumophila
serogroup 1 infection. The sensitivity of the LUA test was significantly greater than that of the direct
fluorescent-antigen test (83 versus 42%; P < 0.0001) but not significantly different from that of culture (85%)
or serology (91%); specificity was at least 99.5%.

The clinical and radiological features of legionellosis are
nonspecific, and diagnosis depends on laboratory tests. These
tests include culture and serology, which are moderately sen-
sitive (.75%) and highly specific (.99%) but slow, and the
direct fluorescent-antigen (DFA) test, which is rapid but in-
sensitive (15). Diagnostic PCR for legionella has not yet been
widely evaluated (5, 9). Legionella pneumophila serogroup 1
causes most cases of Legionnaires’ disease, but the proportion
varies in different populations and according to the diagnostic
tests used.
Detection of a heat-stable soluble antigen of L. pneumophila

serogroup 1 in urine was first reported in 1979 (1, 2, 12). The
antigen is now believed to be a lipopolysaccharide (14). The
presence of the antigen can be demonstrated by radioimmu-
noassay or enzyme immunoassay (EIA), both of which are
sensitive (;80%) and specific (.99%) (3, 6, 7).
The aim of this study was to evaluate the clinical utility of a

commercial EIA for L. pneumophila serogroup 1 soluble uri-
nary antigen (LUA) (Binax, Portland, Maine). Urine samples
from several groups of patients were tested.
Group 1 comprised 59 patients with L. pneumophila sero-

group 1 infection confirmed by culture, defined as isolation of
L. pneumophila serogroup 1 from respiratory specimens (of
which 85% were sputa and the remainder were endotracheal
aspirates, bronchoalveolar lavage fluids, and lung tissue) by
conventional methods (15), and/or serology, defined as dem-
onstration of a fourfold or greater rise in L. pneumophila
serogroup 1 antibody titer in paired sera or, in patients with
clinically compatible illness, high stationary L. pneumophila
serogroup 1 antibody titers ($256), measured by the indirect
fluorescent-antibody test (13). Twenty-nine of these cases of L.
pneumophila serogroup 1 infection occurred during three out-
breaks of legionellosis, two of which were reported previously
(4, 10).
Groups 2 and 3 were patients with suspected but uncon-

firmed legionellosis; group 2 comprised 37 patients with sus-
pected legionellosis associated with the three recognized L.

pneumophila serogroup 1 outbreaks, and group 3 comprised 51
sporadic cases. Cultures were done for 43 patients (49%) and
paired sera were tested for 22 (25%) of 88 patients in these two
groups, all with negative results.
Group 4 consisted of 12 patients with culture-proven le-

gionellosis due to species or serogroups other than L. pneu-
mophila serogroup 1 (Legionella longbeachae, 7 patients; L.
pneumophila serogroup 2, 2 patients; and L. pneumophila se-
rogroups 3, 4, and 10, 1 patient each). The diagnoses were also
confirmed serologically in seven of eight cases in which paired
sera were tested.
Controls (group 5) were urine specimens from 209 patients

in whom legionellosis had been excluded or was not suspected.
Diagnoses included bacteremia (23 patients), acute bacterial
pneumonia not due to legionellosis (57 patients, including 55
of 106 instances previously described in detail by Lim et al. [8]),
and suspected urinary tract infection confirmed by urine cul-
ture (63 patients). In addition, 66 urine specimens with no
significant bacterial growth were randomly selected from those
submitted to the laboratory for culture.
Specimens of urine were stored without preservative either

at 2208C or, for longer periods, in liquid nitrogen and thawed
immediately before testing. The Binax EIA method is a direct
sandwich assay that uses polyclonal rabbit immunoglobulin G
specific for L. pneumophila serogroup 1 as the capture and
detection antibody. The test was performed according to the
manufacturer’s instructions, except that urine samples were
boiled for 10 min and then centrifuged at 3,000 3 g for 10 min,
a procedure that has been reported to reduce nonspecific re-
actions (6, 11). Duplicate urine samples were incubated with
horseradish peroxidase conjugated with immunoglobulin G in
a single step. Tetramethylbenzidene and hydrogen peroxide
were used as the substrates. Absorbances were read at 450 nm.
Results were calculated as the ratio of the absorbance values

of the positive control urine (supplied by the manufacturer)
compared with that of the patient’s urine sample, provided that
the mean absorbance of the positive control was at least three
times that of the negative control (also supplied by the man-
ufacturer). Patient samples with ratios of $3.0 were read as
positive for LUA. Results are summarized in Table 1. Group 1
was used to calculate the sensitivity and group 5 (controls) was
used to calculate the specificity of the Binax EIA.
In group 1, 46 of 59 (78%) LUA tests, 22 of 52 (42%) DFA
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tests, and 46 of 54 (85%) cultures were positive. Paired sera
were tested for only 34 (58%) of the 59 patients, and the
diagnosis was confirmed serologically for 31 patients (91%) by
demonstration of a fourfold or greater rise in antibody titer in
29 and a high stationary titer (both $1,024) in 2. Both sputum
DFA and LUA tests were performed for 52 patients and were
positive for 22 (42%) and 43 (83%), respectively (P , 0.0001).
The sensitivities of LUA tests, culture, and serology were not
significantly different.
Of 13 patients in groups 2 and 3 with positive LUA tests,

only 2 had had both culture and paired sera tested. The one
urine specimen in group 5 which was positive by Binax EIA
(specificity, 99.5%) was from an 82-year-old man admitted to
the hospital with rapidly progressive respiratory failure requir-
ing ventilatory support. He died 2 days later from septic shock,
pneumonia, and acute renal failure. Routine cultures were
negative, but culture and serology for Legionella were not per-
formed. His illness was coincident with a recognized outbreak,
and he lived in a suburb adjacent to where the outbreak oc-
curred.
The sensitivity of the Binax EIA LUA test in group 1 was

comparable with that reported previously for L. pneumophila
serogroup 1 urinary antigen tests (3, 6, 7). In patients with
proven L. pneumophila serogroup 1 infection (group 1), rapid
confirmation of the diagnosis would have been possible in
nearly twice as many patients with the Binax EIA LUA test as
with the DFA test. The sensitivity of the DFA test is highly
dependent on the quality of the respiratory specimen, which is
variable; bronchoalveolar lavage fluid is preferred but was sub-
mitted for culture in only 5% of cases in this study. Urine is
easier to collect, and specimen quality is more consistent.
It is possible that some of the 13 positive Binax EIA tests in

groups 2 and 3 were falsely positive. However, the facts that
patients had clinical illnesses consistent with legionellosis and
that patients in group 2 had been exposed to L. pneumophila
serogroup 1 suggest that the results were true positive ones.
The low yield for group 3 illustrates both the imprecision of
clinical diagnosis of legionellosis and an important limitation
of the Binax EIA, namely, that it can detect only L. pneumo-
phila serogroup 1 antigen. The fact that all LUA tests for
patients with legionellosis that was not due to L. pneumophila
serogroup 1 were negative confirms the specificity of the test.
There was one apparently false-positive Binax EIA test in the
control group. However, a review of the patient’s medical

record indicated that his illness was consistent with legionel-
losis.
It is our experience that appropriate investigations, espe-

cially convalescent-phase serological tests, often are not re-
quested for patients with suspected legionellosis. For the four
groups (159 patients) in this study with suspected legionellosis,
cultures were requested for 109 patients (69%) and were pos-
itive for 58 (36%) and paired sera were tested for 64 patients
(40%) and were positive for 38 (24%). By contrast, collection
of urine specimens during the acute stage of illness is simple
and noninvasive. The results are available rapidly, and, in this
study, the proportion that was positive was similar to that
obtained by culture, even when non-L. pneumophila serogroup
1 infections were included. Unlike culture, LUA remains de-
tectable after antibiotic treatment has been started.
The Binax LUA EIA test is expensive compared with the

DFA test and culture. The approximate cost of consumables
for a single sample with three controls ($A66) is nearly twice
that of consumables and labor for the DFA test ($A30) or
culture ($A35). We recommend its use only for patients for
whom suspicion of the disease is strong or during outbreaks
when larger numbers of specimens can be tested in batches,
allowing significant reduction in the cost per test. Detection of
Legionella DNA in urine or respiratory specimens by PCR is
likely to be the method of choice for rapid diagnosis of le-
gionellosis in the future, but these methods are still not yet
widely used (9).
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