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Evaluation of Legionella V-TesT for the detection of antigen in urine samples

We evaluated a new immunochromatographic assay (Legionella V-TesT, Coris BioConcept, Gembloux, Belgium) for its ability to detect Legionella pneumophila serogroup 1 antigen in urine. Test devices were read at various time points to determine the optimum incubation time regarding performance. The results were compared with those obtained with the BinaxNOW urinary antigen test. The sensitivity and specificity were 82.2% and 98.6%, respectively, for the Legionella V-TesT and 83.9% and 100%, respectively, for the BinaxNOW urinary antigen test after 15 min of incubation. When tests were examined after 60 min, the sensitivity for both tests increased to 91.5%.

Legionnaires' disease (LD) is an acute pneumonia caused by Legionella spp., a rod-shaped ubiquitous Gram-negative bacillus which can be found in (man-made) aquatic reservoirs. Legionella spp. are responsible for 1-5% of cases of community-acquired pneumonia (CAP) requiring hospitalisation [START_REF] Breiman | Legionnaires' disease: clinical, epidemiological, and public health perspectives[END_REF]. Clinically and radiographically, LD cannot be distinguished from pneumonia caused by other microbial pathogens [START_REF] Diederen | Legionella spp. and Legionnaires' disease[END_REF]. Early diagnosis of LD enables adequate antimicrobial treatment and is potentially life-saving [START_REF] Heath | Delay in appropriate therapy of Legionella pneumonia associated with increased mortality[END_REF].

Antigen detection in urine is widely used for the diagnosis of LD and has proved to be a sensitive, specific and rapid method for detecting L. pneumophila serogroup 1 [START_REF] Van Der Eerden | Value of intensive diagnostic microbiological investigation in low-and high-risk patients with communityacquired pneumonia[END_REF][START_REF] Den Boer | Diagnosis of Legionella infection in Legionnaires' disease[END_REF][START_REF] Fields | Legionella and Legionnaires' disease: 25 years of investigation[END_REF]. The aim of this study was to evaluate a new immunochromatographic assay (Legionella V-TesT, Coris BioConcept, Gembloux, Belgium) for its ability to detect L. pneumophila serogroup 1 antigen in urine.

The Legionella V-TesT was evaluated using nonconcentrated frozen urine samples. Urine samples were collected by the Laboratory for Medical Microbiology and Immunology, St. Elisabeth Hospital, Tilburg, and the Regional Laboratory of Public Health, Haarlem, The Netherlands, between 1999 and 2007 and stored at -70°C until processing was performed. The urine samples originated from the same collection as described earlier [START_REF] Diederen | Evaluation of two new immunochromatographic assays (Rapid U Legionella Antigen Test and SD Bioline Legionella Antigen Test) for detection of Legionella pneumophila serogroup 1 antigen in urine[END_REF][START_REF] Diederen | Evaluation of the SAS Legionella Test, a new immunochromatographic assay for the detection of Legionella pneumophila serogroup 1 antigen in urine[END_REF]. We investigated 118 urine samples obtained from 118 patients with LD (cases) and 71 urine samples from 71 patients with respiratory tract infections caused by pathogens other than legionellae (noncases). A case of confirmed Legionella pneumonia was defined according to the European Working Group for Legionella Infections (EWGLI) criteria (http://www.ewgli. org). An LD-positive patient was defined as a patient with laboratory evidence for LD and included at least one of the following criteria: (i) isolation of Legionella spp. from a respiratory sample and/or (ii) the presence of L. pneumophila antigens in urine specimens and/or (iii) seroconversion to positivity for specific immunoglobulin M (IgM) and/or IgG antibodies with the SERION ELISA classic L. pneumophila 1-7 IgM and IgG kit (Virion/Serion).

Urine samples from 71 patients with respiratory tract infections caused by other pathogens than legionellae were tested in a similar manner to assess the specificity of the assays. The laboratory results for these patients were diagnosed with infections caused by: Streptococcus pneumoniae (n=41), Haemophilus influenzae (n=8), Mycoplasma pneumoniae (n=4), Chlamydophila psittaci (n=3), Mycobacterium tuberculosis (n=2), Moraxella catarrhalis (n=2), Streptococcus pyogenes (n=2), Staphylococcus aureus (n =2), Escherichia coli (n =1), Acinetobacter baumannii (n=1), Klebsiella pneumoniae (n=1), adenovirus (n=1), influenza virus A (n=1), parainfluenza virus (n= 1), and Pneumocystis jiroveci (n=1).

The results were compared with those obtained by the BinaxNOW urinary antigen test. Test devices were read at various time points to determine the optimum incubation time regarding performance. All Legionella-positive andnegative urine samples were read at 15, 30, 45 and 60 min after incubation. Confidence intervals (CIs) were determined by using the adjusted Wald method.

A total of 193 samples were tested. A test is considered invalid if no control line develops. Four samples yielded invalid results in the Legionella V-TesT and these were not included in the calculations. This resulted in a total of 189 samples used for the analysis. Sensitivity and specificity were estimated as, respectively, 82.2% (97/118; 95% CI, 74 to 88%) and 98.6% (1/71; 95% CI, 91 to 100%) for the Legionella V-TesT test and 83.9% (99/118; 95% CI, 76 to 90%) and 100% (0/71; 95% CI, 94 to 100%) for the BinaxNOW urinary antigen test after 15 min of incubation (Table 1). The sensitivities of the Legionella V-TesT and BinaxNOW tests increased to 91.5% (108/118; 95% CI, 85 to 95%) and 91.5% (108/118; 95% CI, 85 to 95%), respectively, when the tests were examined after 60 min of incubation. The differences in sensitivities between 15 and 60 min of incubation were not statistically significant (p= 0.053, Fisher's exact test).

The first urinary antigen test for the detection of L. pneumophila infection was introduced during the late 1970s and numerous studies have followed [9,[START_REF] Guerrero | Comparison of diagnostic sensitivities of three assays (Bartels enzyme immunoassay [EIA], Biotest EIA, and Binax NOW immunochromatographic test) for detection of Legionella pneumophila serogroup 1 antigen in urine[END_REF]. The captured antibody used in the majority of these assays is considered to be specific for L. pneumophila serogroup 1. All of these qualitative assays have the disadvantage of not being able to detect legionellae other than L. pneumophila serogroup 1. In the current evaluation, all LD-positive patients were infected with L. pneumophila serogroup 1, making it impossible to draw any conclusions about the assay's ability to detect L. pneumophila infections caused by other serogroups or Legionella species.

The specificity of the assays used in this evaluation was determined using single urine specimens from 71 patients with respiratory tract infections of known aetiology. One non-case patient tested positive by the Legionella V-TesT; this patient had proven pneumococcal pneumonia (blood culture-positive).

The performance of the Legionella V-TesT is comparable to that of the BinaxNOW test. Furthermore, a prolonged incubation time for both the Legionella V-TesT and the BinaxNow test increased test performance. These findings are in line with previous studies [START_REF] Diederen | Legionella spp. and Legionnaires' disease[END_REF][START_REF] Diederen | Evaluation of two new immunochromatographic assays (Rapid U Legionella Antigen Test and SD Bioline Legionella Antigen Test) for detection of Legionella pneumophila serogroup 1 antigen in urine[END_REF][START_REF] Diederen | Evaluation of the SAS Legionella Test, a new immunochromatographic assay for the detection of Legionella pneumophila serogroup 1 antigen in urine[END_REF] that also demonstrated an increased sensitivity after prolonged incubation. Therefore, we suggest to routinely incubate these tests for longer (i.e. 60 min) than recommended by the manufacturer.

In conclusion, the findings of this study indicate that the Legionella V-TesT is both sensitive and specific and could be a good alternative for the detection of L. pneumophila serogroup 1 antigen in urine from patients suspected of having LD. Further research is needed to develop qualitative assays that detect Legionella other than L. pneumophila serogroup 1. 

Table 1

 1 Results of the BinaxNOW test and Legionella V-TesT after 15, 30, 45 and 60 min of incubation The values in parentheses are the number of samples tested positive/total

	Test and incubation time (min)	% sensitivity	% specificity
	Legionella V-TesT		
	15	82.2 (97/118) a	98.6 (1/71)
	30	88.1 (104/118)	98.6 (1/71)
	45	89.0 (105/118)	98.6 (1/71)
	60	91.5 (108/118)	98.6 (1/71)
	BinaxNOW		
	15	83.9 (99/118)	100 (0/71)
	30	89.0 (105/118)	100 (0/71)
	45	91.5 (108/118)	100 (0/71)
	60	91.5 (108/118)	98.6 (1/71)
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