
Abstract The aim of this prospective study was to com-
pare patient characteristics, clinical data, and evolution
of Legionella pneumophila pneumonia according to the
duration of Legionella urinary antigen excretion. Urine
samples from 61 patients with Legionella pneumonia di-
agnosed by detection of urinary antigen were obtained
periodically until urinary antigen could no longer be de-
tected. Cases were divided into two groups based on the
duration of urinary antigen excretion: group I (46 pa-
tients, <60 days) and group II (15 patients, ≥60 days).
Groups were compared for patient characteristics, clini-
cal data, and evolution of pneumonia. Antigen excretion
≥60 days was observed significantly more frequently in
immunosuppressed patients (P=0.001) in whom the time
to apyrexia was >72 h (P=0.002), although only the time
to apyrexia remained significant on multivariate analysis
(P=0.006). In conclusion, the duration of Legionella uri-
nary antigen excretion was <60 days in most patients but
was longer in immunosuppressed patients with a longer
time to defervescence of fever.

Introduction

Legionella pneumophila has become an increasingly
more common cause of community- and hospital-ac-
quired pneumonia [1, 2]. The introduction into clinical

practice of an assay to detect Legionella pneumophila
antigen in urine has increased the rate of this etiological
diagnosis in the last decade [3, 4, 5, 6, 7]. Moreover, at
present, detection of urinary antigen is the diagnostic test
used in more than 90% of the cases of Legionella pneu-
monia [8].

The Legionella urinary antigen assay is a highly sen-
sitive and specific rapid test for diagnosis of Legionella
pneumonia serogroup 1. Concentration of the urine by
selective ultrafiltration may elevate the utility of this test
because it increases sensitivity (nearly 20%) of the test
without causing a decrease in specificity [9, 10, 11]. Ex-
cretion of urinary antigen may persist in some patients
after specific antibiotic therapy [12, 13], although, to
date, a prospective study using a validated commercial
test has not been published.

The aim of this study was to determine the duration of
excretion of Legionella pneumophila serogroup 1 anti-
gen in urine in a large population of patients with Legio-
nella pneumonia and to analyze the factors related to
prolonged excretion of urinary antigen.

Patients and Methods

Patients

From September 1997 to September 2000, 106 patients were diag-
nosed with Legionella pneumonia on the basis of a positive uri-
nary antigen assay (Legionella urinary antigen enzyme immunoas-
say; Binax, USA). Sixty-one of these patients were included in the
study. The inclusion criteria were as follows: (i) diagnosis of Le-
gionella pneumonia by the urinary antigen test, and (ii) the possi-
bility to perform patient follow-up, including periodic collection
of urine samples until negativity of the test, in the hospital’s out-
patient clinic. Patients with a previous episode of Legionella pneu-
monia were excluded.

Urine Samples

Urine samples from each patient were obtained monthly for the
first 4 months after diagnosis of pneumonia and every 2 months
thereafter until test negativity. A fresh urine specimen was con-
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centrated 25 times by selective ultrafiltration (Minicon B15; Am-
icon, USA) and tested by enzyme immunoassay (Legionella uri-
nary antigen enzyme immunoassay; Binax, USA) as described
elsewhere [9, 10].

Variables Studied

In each case the following data were collected: (i) characteristics
of the patients, i.e. age, sex, and risk factors (smoking; alcoholism;
underlying diseases, including neoplasm, chronic obstructive pul-
monary disease, diabetes, heart failure, HIV infection, chronic re-
nal failure, renal transplantation, and liver disease; and pharmaco-
logical immunosuppression, including corticoids, chemotherapy,
and other drugs); (ii) specific characteristics of pneumonia related
to prognosis, i.e. nosocomial/community acquisition, delay in
treatment, radiological extension, and treatment with quinolones
versus macrolides; and (iii) data related to the evolution of pneu-
monia, i.e. time to apyrexia, local and systemic complications, and
relapse of pneumonia.

Definitions of Variables

A patient was considered a smoker if he or she had smoked more
than one pack per day within the last 5 years. Alcoholism was de-
fined as consumption of ≥80 g of alcohol per day within the last 5
years. Immunosuppression (pharmacological) refers to treatment
with chemotherapy, steroids, or other drugs. Steroid use refers to
treatment with >60 mg of prednisone per day over a period of >2
weeks or treatment with >5 mg/day for more than 3 weeks in the
last month or since the diagnosis of pneumonia. Chemotherapy re-
fers to treatment with cytotoxic drugs, not including steroid thera-
py. Nosocomial pneumonia was defined as the onset of pneumonia
more than 72 h after admission. Community-acquired pneumonia
was defined as presentation to hospital with pneumonia or its de-
velopment within 72 h of admission. Delay of treatment was de-
fined as the number of days from the onset of illness (fever, if
present) to administration of appropriate antibiotic therapy. Time
to apyrexia was defined as the hours of fever following the initia-
tion of appropriate antibiotic treatment. Relapse (possible) of Le-
gionella pneumonia was defined as the reappearance of signs and
symptoms of pneumonia accompanied by the persistence of uri-
nary antigen after the course of antibiotic treatment had been com-
pleted, with no other demonstrated etiology.

Division of Patients into Groups

Patients were divided into two groups based on the duration of uri-
nary antigen excretion. Group I comprised 46 patients with Legio-
nella urinary antigen excretion of less than 60 days, and group II
comprised 15 patients with antigen excretion of 60 days or more.

Statistical Analysis

The data collected from each patient were entered in a database
(Dbase IV for Windows) and therewith analyzed by means of a
statistical program for personal computers (SPSS, version 8.0).
Categorical variables were analyzed by univariate analysis using
the chi-square method or Fisher’s exact test with or without 
Yates’ correction, as appropriate. The Student’s t test was used for
comparison of continuous variables. Variables with statistical sig-
nificance were examined in a multivariate logistic regression anal-
ysis. In all analyses, the level of significance was set at a P value
of 0.05.

Results

Duration of Legionella Urinary Antigen Excretion

The test for detection of Legionella pneumophila sero-
group 1 urinary antigen became negative in the first 
2 months after the diagnosis of pneumonia in 46 (75.4%)
cases; in 28 (45.9%) of these cases, it became negative
within the first month after diagnosis. The remaining 15
(24.6%) patients were still positive for excretion of 
Legionella urinary antigen at 2 months post diagnosis; of
these, 5 (8.1%) continued to test positive for 3 or more
months (Fig. 1).

Demographics and Risk Factors of the Patients

We did not observe statistically significant differences in
age, sex, smoking habits, alcohol intake, or underlying
diseases between the two groups (Table 1). On the other
hand, patients who excreted Legionella urinary antigen
longer than 2 months had received immunosuppressive
drugs significantly more frequently (P<0.001), including
corticoids (P=0.003) and chemotherapy (P=0.008).

Characteristics of Pneumonia Related to Prognosis 
and Evolution of Illness

Bilateral pneumonia and a delay in treatment were more
frequent in patients who excreted Legionella urinary an-
tigen for more than 2 months (3/15, 20% vs. 5/46, 10.9%
of the cases and 7/15, 46.7% vs. 25/46, 30.4%, respec-
tively), although these differences were not statistically
significant on univariate analysis. We did not find any
differences between the groups regarding nosocomial ac-
quisition (25/46, 54.3% vs. 4/15, 26.7%) or treatment
with quinolones versus erythromycin (25/46, 54.3% vs.
8/15, 53.3%).
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Fig. 1 Duration (months) of Legionella urinary antigen excretion
in 61 cases of Legionella pneumonia



Time to apyrexia longer than 72 h after the initiation
of treatment was significantly more frequent in patients
who excreted Legionella urinary antigen for more than 2
months (6/13, 46.2% vs. 2/40, 5%; P=0.002). However,
we did not observe differences between the two groups
with regard to complications of pneumonia (7/15, 46.7%
vs. 18/46, 39.1%). Possible relapses (2 cases) occurred
only in patients who excreted Legionella urinary antigen
for more than 2 months, and this variable was nearly sig-
nificant on univariate analysis (13.3% vs. 0%; P=0.06).
On multivariate analysis, only time to apyrexia >72 h 
remained significant (P=0.006).

Discussion

The Legionella urinary antigen test has become the most
commonly used method for diagnosis of Legionella
pneumonia because of its high sensitivity and specificity
[1, 2, 3, 4, 5, 6, 7]. However, persistence of Legionella
urinary antigen after resolution of pneumonia may limit
its diagnostic value in patients with previous Legionella
pneumonia. Knowledge of characteristics of patients
with longer antigen excretion may be helpful in these
cases.

Similar to previous observations [12, 13], antigenuria
in our patients became negative within 2 months after
the diagnosis of pneumonia in most cases (75%), and in
the first month in nearly half (45.9%) of the patients.
However, longer persistence was detected in 10% (15
cases) of the patients and in one case nearly 1 year after
the diagnosis of pneumonia.

Pharmacological immunosuppression and the persis-
tence of fever for more than 72 h after initiation of treat-
ment were the only factors related to more prolonged ex-
cretion. Legionella is an intracellular pathogen that is

able to persist in macrophages, particularly in immuno-
suppressed patients. Consequently, the evolution of 
Legionella pneumonia may be particularly influenced by
the immune response of the patient. Thus, it may be
speculated that the association between pharmacological
immunosuppression and more prolonged excretion of
Legionella urinary antigen may reflect the persistence of
the microorganism at an intracellular level, even follow-
ing resolution of the infection [14]. This hypothesis may
explain the two possible relapses found in patients with
prolonged urinary antigen excretion; however, this vari-
able did not achieve statistical significance, probably due
to the low number of cases.

The association between longer time to apyrexia and
longer duration of Legionella urinary antigen excretion
may indicate slow bacterial eradication, with longer 
persistence of the bacteria intracellularly [14]. This may
occur particularly in immunosuppressed patients, in
whom a longer duration of Legionella urinary antigen
excretion was also observed.

Variables related to the severity of pneumonia, such
as radiological extension and complications of pneumo-
nia, or factors that may result in prolonged intracellular
persistence of the microorganism, such as delay in treat-
ment [15] and the use of bactericidal (quinolones) versus
bacteriostatic (macrolides other than azithromycin) 
treatment [16], were not related to longer duration of 
Legionella urinary antigen excretion. These variables
may influence antigen excretion in the acute phase
(greater antigen excretion corresponds with a larger size
of inoculum), but not after the resolution of pneumonia.

In conclusion, the duration of Legionella antigenuria
following diagnosis of pneumonia was usually less than
2 months. However, almost 25% of the patients, most of
whom were immunosuppressed and had a longer time to
apyrexia, showed a longer duration of excretion. Further
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Table 1 Demographics and risk factors of the 61 patients included in the study

Variable Antigen excretion <60 days Antigen excretion ≥60 days P value*
(n=46 patients) (n=15 patients)

Mean age in years (±SD) 57.98 (±15.23) 59.40 (±17.9) 0.25
No. (%) of males 35 (76.1) 12 (80) 0.53
No. (%) of smokers 16 (34.8) 6 (40) 0.47
No. (%) with alcoholism 8 (17.4) 1 (6.7) 0.28
No. (%) with underlying disease 33 (71.7) 13 (86.7) 0.31

Neoplasm 13 (28.3) 6 (40) 0.52
COPD 10 (21.7) 4 (26.7) 0.73
Diabetes 8 (17.4) 0 0.18
Heart failure 5 (10.9) 1 (6.7) 1
HIV infection 2 (4.3) 2 (13.3) 0.25
Chronic renal failure 1 (2.2) 1 (6.7) 0.43
Renal transplantation 1 (2.2) 1 (6.7) 0.43
Liver disease 0 1 (6.7) 0.24

No. (%) with pharmacological immunosuppression 8 (17.4) 10 (66.7) <0.001**
Corticoids 8 (17.4) 9 (60) 0.003**
Chemotherapy 2 (4.3) 5 (33.3) 0.008**

COPD, chronic obstructive pulmonary disease
*Statistical significance on univariate analysis
**Significant variable



studies are required to determine whether the persistence
of Legionella urinary antigen excretion can indicate ear-
ly recurrence in immunosuppressed patients or the need
to prolong treatment in such patients.
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