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1. Intended Use The NADAL® Legionella Test is an in-vitro rapid chromato-graphic lateral flow immunoassay for the qualitative detection of Legionella pneumophila (L. pneumophila) serogroup 1 antigen in urine specimens from patients with symptoms of pneumonia. The NADAL® Legionella Test is intended to be used in conjunction with culture and other methods as an aid in the presumptive diagnosis of Legionella infection (Legionnaires’ disease) caused by L. pneumophila serogroup 1. 2. Introduction and Clinical Significance Legionnaires’ disease is a serious form of pneumonia accompanied by a mortality rate in the range of 10-15% in otherwise healthy individuals. The symptoms are similar to those of a flu-like illness followed by a dry cough, and frequently progress to the symptoms of pneumonia. Approximately 30% of people infected may also develop diarrhoea and vomiting and around 50% may show signs of mental confusion. The incubation period normally ranges from 2-10 days, with symptoms typically being displayed from 3-6 days after exposure. Legionnaires’ disease may occur as an outbreak of two or more cases following a limited temporal and spatial exposure to a single source. It may also appear as a series of independent cases in an area in which it is highly endemic. Moreover, Legionnaires’ disease may occur as sporadic cases without any obvious temporal or geographical grouping. Outbreaks have occurred repeatedly in establishments such as hotels and hospitals. The NADAL® Legionella Test allows an early diagnosis of L. pneumophila serogroup 1 infection through detection of a specific soluble antigen present in the urine of patients with Legionnaires’ disease. The L. pneumophila serogroup 1 antigen has been detected in urine as early as three days after the onset of symptoms. The test is rapid, giving a result within 15 minutes, and is carried out using urine specimens which allow convenient collection, transportation and subsequent detection of the early as well as late stages of the disease. 3. Test Principle The NADAL® Legionella Test is a chromatographic lateral flow immunoassay for the detection of Legionella pneumophila serogroup 1 antigen in human urine. Anti-L. pneumophila serogroup 1 antibodies are precoated onto the test line region. During testing, the sample reacts with particles precoated with further anti-L. pneumophila serogroup 1 antibodies which are pre-dried onto the internal test strip. The mixture then migrates along the membrane by capillary action.  The specific antibodies present on the membrane will react with the mixture conjugates and generate one or two coloured lines.  The appearance of a coloured line in the control line region serves as a procedural control, indicating that the proper volume of specimen has been added and membrane wicking has occurred. 4. Reagents and Materials Supplied 
• 10 NADAL® Legionella test cassettes (incl. disposable pipettes) 
• 1 Positive Control: inactivated L. pneumophila swab,  

1 Reagent Control + vial, 1 testing tube 
• 1 Negative Control: L. pneumophila negative swab, 1 Reagent Control – vial, 1 testing tube 
• 1 package insert 5. Additional Materials Required 
• Specimen collection container 
• Disposable gloves 
• Timer 6. Storage & Stability Store the test as packaged in the sealed foil pouch either refrigerated or at room temperature (2-30°C). The test and reagents are stable until the expiration date printed on the packaging. Do not use test kits beyond their expiration date. 7. Warnings and Precautions 
• For professional in-vitro diagnostic use only. 
• Carefully read through the test procedure prior to testing. 
• Do not use the test beyond the expiration date indicated on the package. 
• Do not use the test if the foil pouch is damaged.  
• Do not reuse tests. 
• Do not add samples to the reaction area (result area). 
• In order to avoid contamination, do not touch the reaction area (result area). 
• Do not substitute or mix components from different test kits.  
• Do not eat, drink or smoke in the area where specimens and test kits are handled. 
• Wear protective clothing such as laboratory coats, disposable gloves and eye protection when specimens are being assayed. 
• Handle all specimens as if they contain infectious agents. Observe established precautions for microbiological risks throughout all procedures and standard guidelines for the appropriate disposal of specimens. 
• The test kit contains products of animal origin. Certified knowledge of the origin and/or sanitary state of the animals does not completely guarantee the absence of transmissible pathogenic agents. It is therefore recommended that these products be treated as potentially infectious, and handled in accordance with usual safety precautions (e.g., do not ingest or inhale). 
• After testing, used testing materials should be discarded in a proper biohazard container and according to local regulations. 
• Humidity and temperature can adversely affect test results. 8. Specimen Collection and Preparation Urine specimens should be collected in standard containers. The samples can be stored at room temperature (15-30°C) if tested within 24 hours of collection. Alternatively, specimens can be stored at 2-8°C for up to 14 days or at -10°C to -20°C for longer periods of time before testing. Boric acid may be used as a preservative. Where necessary, urine specimens can be transported in leak-proof containers at 2-8°C or frozen. Bring all specimens to room temperature before testing.  
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9. Test Procedure Procedure for patient samples (and other, liquid urine controls) Bring patient samples and/or liquid urine control(s) to room temperature (15-30°C). Do not remove the test cassette from the foil pouch until the test sample or liquid urine control(s) has/have reached the room temperature. The test must be carried out within 2 hours of opening the sealed foil pouch. 1 Remove the test cassette from the foil pouch immediately before use. Use a separate test cassette for each sample or control. 2 Place the test cassette on a flat surface. Use a separate pipette for each sample or control. Dispense exactly 4 drops of the sample/con-trol into the circular sample well marked with an arrow. Start the timer. 3 Read the result after 15 minutes. Do not interpret the result after more than 15 minutes. Procedure for positive and negative swab controls. Do not remove the test cassette from the foil pouch until the reagents have reached the room temperature (15-30°C).  Perform the test as follows: 1 Holding the Reagent Control + vial vertically, slowly add 10 drops to the testing tube. 2 Immediately remove the positive control swab from the foil pouch and put the swab into the testing tube with the reagent. Mix for 1 minute and extract as much liquid as possible from the swab, squeezing the sides of the tube as the swab is withdrawn. Discard the swab. 3 Remove the test cassette from the sealed pouch. 4 Place the test cassette on a flat surface. Use a separate pipette and test cassette for each control. Dispense exactly 4 drops of the solution from the testing tube into the circular sample well marked with an arrow. Start the timer.  5 Read the result after 15 minutes. Do not interpret the result after more than 15 minutes. Repeat the procedure for negative control swab using the Reagent Control - instead of the Reagent Control +. 10. Result Interpretation Positive: Two red lines appear in the result window. One line appears in the test line region (T) and the other line develops in the control line region (C).  

Recommended report: Presumptive positive for L. pneumo-phila serogroup 1 antigen in urine, suggesting current or past infection.  Negative:  Only the red control line appears in the control line region (C).  Recommended report: Presumptive negative for the L. pneumophila serogroup 1 antigen in urine, suggesting no recent or current infection. Infection due to Legionella cannot be ruled out, since other serogroups and species may cause disease. Moreover, the antigen may not be present in urine in the early stages of infection and the level of antigen present in the urine may be below the detection limit of the test. Invalid: The control line fails to appear. Results from any test which has not produced a control line must be discarded, regardless of the presence or absence of the test line at the specified reading time. Please review the procedure and repeat the test with a new test cassette. If the problem persists, discontinue using the test kit immediately and contact your distributor. 11. Quality Control Positive Procedural Control: An internal positive procedural control is included in each test cassette: A reddish line appearing in the control line region (C) is considered an internal procedural control. It confirms sufficient specimen volume, adequate membrane wicking and correct procedural technique. Negative Procedural Control: A clear background in the result window is an internal negative background control. The background colour in the result window should be light pink to white within 10-15 minutes and should not interfere with the reading of the test result. Daily Quality Control: The manufacturer’s recommendation for daily quality control is to document these controls for each sample run. External positive and negative controls: Good Laboratory Practice recommends the use of positive and negative controls to assure functionality of reagents and proper performance of the assay procedure. Positive and negative control swabs which monitor the entire assay are provided with the test kit.  To use liquid urine controls, follow the instructions for testing patient samples. Positive and negative controls should be tested once with each new lot and as otherwise required by your laboratory’s standard quality control procedures. 12. Limitations 
• The NADAL® Legionella Test has been validated using urine samples only. Other samples (e.g. plasma, serum or other body fluids) that may contain Legionella antigen have not 
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been evaluated. The test cannot be used on environmental samples (i.e. drinking water). 
• This test cannot detect infections caused by other L. pneumophila serogroups and by other Legionella species. A negative antigen result does not exclude infection with L. pneumophila serogroup 1. Culture is recommended for suspected pneumonia to detect causative agents other than L. pneumophila serogroup 1 and to recover L. pneumophila serogroup 1 when the antigen is not detected in urine.  
• The diagnosis of Legionnaires’ disease cannot be based on clinical or radiological evidence alone. There is no single satisfactory laboratory test for Legionnaires’ disease. Therefore, culture results, serology and antigen detection methods should be used in conjunction with clinical findings to make an accurate diagnosis. 
• Excretion of the Legionella antigen in urine may vary from patient to patient. Antigen excretion may begin as early as 3 days after the onset of symptoms and persist for up to 1 year afterwards. A positive result can occur due to current or past infection and is therefore not definitive proof of infection without other supporting evidence.  
• The performance of the NADAL® Legionella Test on diuretic urine has not been evaluated. The NADAL® Legionella Test has been evaluated on hospitalised patients only. An outpatient population has not been tested. 13. Expected Values Legionnaires’ disease occurs in both epidemic and endemic forms. Sporadic cases are not easily differentiated from other respiratory infections by clinical symptoms. 25,000 to 100,000 cases of Legionella infection are estimated to occur in the United States annually. The resulting mortality rate, ranging from 25% to 40%, can be lowered if the disease is diagnosed quickly and an appropriate antimicrobial therapy is instituted early. 14. Performance Characteristics Sensitivity and specificity An evaluation was performed using the NADAL® Legionella Test with urine specimens in comparison with the immunoassay BinaxNOW® Legionella Urinary Antigen Test (ALERE, USA). Sensitivity and specificity were determined using standard methods. The measure of concordance was calculated using Cohen’s kappa coefficient. The interpretation should be as follow: Kappa values (IK) <0.4 � weak concordance Kappa values (IK) between 0.4 - 0.6 � high concordance Kappa values (IK) >0.6 � excellent concordance The results are presented in the following table 

Method BinaxNOW® Legionella Urinary Antigen Test (ALERE) 
NADAL® Legionella Test 

 Positive Negative Results Positive 17 0 17 Negative 0 47 47 Results 17 47 64 Sensitivity: >99% Specificity: >99% 

Positive predictive value: >99% Negative predictive value: >99% Kappa value: 1 The NADAL® Legionella Test was highly specific (>99%) and also sensitive (>99%) compared with the results of the Binax NOW® Legionella Urinary Antigen Test in the evaluation. Cross-reactivity An evaluation was performed to determine the cross-reactivity of the NADAL® Legionella Test. No cross-reactivity with the pathogens Streptococcus pneumonia, occasionally present in urine, was demonstrated. 15. References 1. Roig, J., X. Aquiler, J. Ruiz, et. al. Comparative study of Legionella pneumophila and other nosocomial-acquired pneumoniaes. Chest. 1991;99:344-50. 2. Berdal, B.P., C.E. Farshy, and J.C. Feeley. Detection of Legionella pneumophila antigen in urine by enzyme-linked immunospecific assay. J. Clin. Microbiol. 1979;9:575-578. 3. White A., et al. Rapad diagnosis of Legionnaires’ disease. Trans Am Clin. Climatol. Assoc.l 1982;93:50-62 4. Bibb, W.F., P.M. Arnow, L. Thacker, and R.M. McKinney. Detection of soluble Legionella pneumophila antigens in serum and urine specimens by enzyme-linked immunosorbent assay with monoclonal and polyclonal antibodies. J. Clin. Microbiol. 1984;20:478-482. 5. Tang, P.W., and S. Toma. Broad-spectrum enzyme-linked immunosorbent assay for detection of Legionella soluble antigens. J. Clin. Microbiol. 1986;24:556-558. 6. Kohler, R.B., W.C. Winn, Jr., and L.J. Wheat. Onset and duration of urinary antigen excretion in Legionnaires’ disease. J. Clin. Microbiol. 1984;20:605-607.  Rev. 1, 2015-12-18 OM/UJ  
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Switzerland Swiss Tel:  0800 564 720 Swiss Fax: 0800 837 476 Belgium Belgium Tel: 0800 718 82 Belgium Fax: 0800 747 07 Luxembourg Lux. Tel: 800 211 16 Lux. Fax: 800 261 79 Spain: Tel: +49 941 290 10-759 Free Tel: 900 938 315 Fax: +49 941 290 10-50 Free Fax: 900 984 992 Italy: Tel: +49 941 290 10-34 Fax: +49 941 290 10-50 

Poland: Tel: +49 941 290 10-44 Free Tel: 00 800 491 15 95 Fax: +49 941 290 10-50 Free Fax: 00 800 491 15 94 Portugal: Tel: +49 941 290 10-735 Tel. Verde: 800 849 230 Fax: +49 941 290 10-50 Fax Verde: 800 849 229 Netherlands: Tel: +31 30 75 600 Free Tel: 0800 0222 890 Fax: +31 70 30 30 775 Free Fax 0800 024 9519 Denmark:  Tel:  +31 703075 603 Free Tel: +45 80 88 87 53 Tax:  +31 703030 775 Laboratory Diagnostics Team: Tel: +49 941 290 10-40 Fax: +49 941 290 10-50  
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