VENTURA COUNTY MEDICAL CENTER

SANTA PAULA HOSPITAL

Associated with the UCLA School of Medicine

	PROCEDURE:   Respiratory Syncytial Virus (RSV) Antigens in Respiratory Specimens

	POLICY NO:

Serology 3.5 
	PAGE 1 OF 11

	DEPARTMENT:  Laboratory
AFFECTS: Microbiology
	EFFECTIVE DATE 11/12/2008
	REVIEW DATES:

3/2009,3/2010,3/2011,12/2013,

12/2015

	
	REVISION DATES:

1/2012

	PRINCIPLE:

TRU RSV is a rapid, qualitative, lateral-flow immunoassay for the detection of Respiratory Syncytial Virus (RSV) antigens in human nasal wash, nasopharyngeal aspirate, and nasal and nasopharyngeal swab samples.  It is designed to test specimens from symptomatic patients aged 5 years or less.  A negative result does not preclude RSV infection.  It is recommended that all negative test results be confirmed by cell culture.

CLINICAL SIGNIFICANCE:

RSV has been described as the single most important virus causing acute respiratory-tract infections in children and is the most common cause of bronchiolitis and pneumonia among infants and young children worldwide.  Virtually all children are infected by the time they reach three years of age.  Repeated infections with RSV are common, and no age group appears protected.  In older children and immunocompetent adults, RSV infections are seldom severe and are usually manifested as upper respiratory infection or tracheobronchitis.  Individuals at high risk for severe RSV infection include premature infants, young infants, immunocompromised individuals, and the elderly.  

Primary infections with RSV may be manifested as lower respiratory tract diseases, pneumonia, bronchiolitis, tracheobronchitis, or upper respiratory tract illness, often accompanied by a low-grade fever.  Otitis media has also been associated with RSV infection.  The incubation period ranges from 2 to 8 days.  Most children experience recovery from illness after 8 to 15 days.  During their first RSV infection, 25 to 40% of infected infants and young children have signs or symptoms of bronchiolitis or pneumonia and 0.5 to 2% require hospitalization.  In contrast, hospitalization is required in up to 25% of high-risk children such as those with a history of prematurity or chronic lung disease.  RSV bronchiolitis or pneumonia should be suspected when an infant or young child presents with progressive cough, wheezing, and dyspnea during an RSV season.

Seasonal outbreaks of acute respiratory illness occur each year, on a schedule that is somewhat predictable in each region.  The season typically begins in the fall and runs into the spring.  RSV is spread from respiratory secretions through close contact with infected persons or contact with contaminated surfaces or objects.  Infection can occur when infectious material contacts mucous membranes of the eyes, mouth, or nose, and possibly through the inhalation of droplets generated by a sneeze or cough.  

SPECIMEN COLLECTION AND PREPARATION:

1. Nasal wash  (specimen of choice)

2. Nasopharyngeal aspirate 

3. Nasopharyngeal swab specimen with or without transport media 

4. Nasal swab specimen with or without transport media. 

Undesirable specimens:

1.  Do not use calcium alginate swabs 
2. Specimens that are contaminated with blood.
 Interfering substances:

1. Whole blood at concentrations greater than 2.9%
2. Chlorpheniramine maleate at concentrations greater than 1.7 mg/mL
Collection:
1. Specimens should be collected and transported in standard containers and stored at 2-8 C until tested.  The specimen should be tested as soon as possible, but may be held up to 72 hours at 2-8 C prior to testing.  If testing cannot be performed within this time frame, specimens should be frozen immediately on receipt and stored frozen (≤ -20 C) for up to 2 weeks until tested.  (See section on PRECAUTIONS.)  A single freeze/thaw cycle should not affect test results.

2. The following transport media and swabs are suitable for collection of specimens: Transport media:  M4, M4-RT, M5, UTM-RT, Stuart’s, Hank’s Balanced Salt, Amies, Dulbecco’s PBS, 0.85% saline, Meridian Viral Transport Medium (Product code 505021)  The volume of transport medium should not exceed 3 mL or false-negative results may occur due to sample dilution. Swabs (Swab/Handle): cotton/plastic, rayon/plastic, flocked nylon/plastic, foam/plastic, polyester/metal, polyester/plastic, rayon/metal, cotton/metal.  Do not use calcium alginate swabs.  The chemical decreases positive reactions.  Elute all approved metal-shafted swabs in Sample Diluent or transport medium within 5 minutes of collecting specimens.  Elute all plastic-shafted swabs in Sample diluent or transport medium within 60 minutes of collecting specimens.
REAGENTS:

Materials:

1. Test Strip: A test strip attached to a plastic holder enclosed in a foil pouch with desiccant.  The test strip carries monoclonal anti-RSV capture antibodies (to fusion protein and nucleoprotein1, 2) for the test lines.  The holder is used to stopper the Conjugate Tube.  The strip frame portion of the holder indicates where test and control lines should appear.  Store the pouch at 2-25 C when not in use.  Do not use the device if the desiccant indicator (line in center of desiccant) changes from blue to pink. 

2. Conjugate Tube: A capped plastic tube containing a conjugate bead.  The tube is enclosed in a foil pouch.  The conjugate consists of gold-conjugated anti-RSV (to fusion protein and nucleoprotein), which serves as the detector antibodies.  Store the foil pouch at 2-25 C when not in use.  Do not store in the freezer.  Do not remove the cap before use.  

3. Sample Diluent/Negative Control:  A buffered protein solution provided in a plastic vial with a closure.  Sodium azide (0.094%) added as a preservative.  Use as supplied.  Store at 2-25 C when not in use.

4. Plastic transfer pipettes with 100, 200 and 300 µL volume marks (see diagram below)

5. TRU RSV Conjugate Tube labels (to differentiate TRU RSV Conjugate Tubes from Conjugate Tubes of other TRU assays)

Equipment:

1. Vortex

2. Interval timer

3. Disposable latex gloves

4. Meridian Bioscience FLU/RSV Positive Control, (Product Code 751110).  

5. Marking pen

Preparation:

1. Bring specimens and reagents to room temperature (20-25 C) before testing.
PROCEDURE:

Specimen Preparation:


Nasal wash, nasopharyngeal aspirate or swab specimens in transport 

            media:

1. Remove 1 Conjugate Tube from its foil pouch and discard the pouch.  Label the tube with the patient’s name.  Apply a TRU RSV label to the tube.

2. Remove the cap from the Conjugate Tube and discard the cap.

3. Using a transfer pipette supplied with the kit, immediately add 100 µL (first mark from the tip of the pipette) of Sample Diluent to the Conjugate Tube. Dispense the Sample Diluent directly into the center of the tube.  Vortex or swirl the contents of the Conjugate Tube for 10 seconds.   

4. Mix patient sample regardless of consistency.  Use 1 of the transfer pipettes supplied with the kit to mix the sample gently but thoroughly by squeezing the pipette bulb 3 times.  Alternatively, mix for at least 10 seconds using a vortex mixer.

5. Using the same pipette, draw 100 µL of specimen (first mark from the end of the pipette) and add it to the Conjugate Tube.

6. Using the same pipette, mix the sample and conjugate thoroughly but gently by squeezing the pipette bulb 3 times.  Alternatively, mix for at least 10 seconds using a vortex mixer.  Discard the pipette.


Nasal and nasopharyngeal swab specimens collected without transport 

            media:

NOTE: Swabs constructed of plastic shafts with flocked nylon or foam absorbent materials are recommended for collecting swab specimens without transport media.

1. Remove 1 Conjugate Tube from its foil pouch and discard the pouch.  Label the tube with the patient’s name.  Apply a TRU RSV label to the tube.

2. Remove the cap from the Conjugate Tube and discard the cap.
3. Using a transfer pipette supplied with the kit, immediately add 300 µL (third mark from the end of the pipette tip) of Sample Diluent to the Conjugate Tube.  Dispense the Sample Diluent directly into the center of the tube.  Vortex or swirl the contents of the Conjugate Tube for 10 seconds.  For heavily viscous samples, up to 500 µL of Sample Diluent can be added.  [To deliver 500 µL with the transfer pipette supplied with the kit, draw and deliver 300 µL (third mark from the pipette tip) into the Conjugate Tube.]  Using the same pipette, draw and deliver an additional 200 µL (second mark from the pipette tip) into the same Conjugate Tube.]

4. Dip the swab into the Conjugate Tube and rotate it 3 times in the liquid.  Press the swab against the side of the tube as it is removed to squeeze out as much fluid as possible.  Discard the swab.

Specimen Testing:

1. Remove the Test Strip from its foil pouch and discard the pouch.  
2. Insert the narrow end of the Test Strip into the Conjugate Tube and firmly press down on the cap to close the tube.
3. Incubate at 20-25 C for 15 minutes.
4. Read the results on the test strip within 1 minute.  Do not read results beyond this period.  (NOTE: Remove the Test Strip from the Conjugate Tube if test or control lines are difficult to read.  Recap the Conjugate Tube with the Test Strip holder and discard when testing is completed.)
External Control Testing:

1. Bring all test components, reagents and samples to room temperature (20-25 C) before testing.

2. Use 1 Conjugate Tube and 1 Test Strip for positive control testing and 1 Conjugate Tube and 1 Test Strip for negative control testing.  

3. Remove the Conjugate Tubes from their foil pouches and label accordingly. Discard the pouches.

4. Remove the caps from the Conjugate Tubes and discard the caps.

5. Add exactly 5 drops of the Positive Control reagent to the Conjugate Tube marked for the Positive Control.  The drops should be dispensed directly into the center of the tube.

6. Using 1 of the transfer pipettes supplied with the kit, add 200 µL (second mark from the end of the pipette tip) of Sample Diluent/Negative Control to the Conjugate Tube marked for the Negative Control.  

7. Vortex or swirl the contents of the tubes for 10 seconds.  

8. Remove 2 Test Strips from their foil pouches and discard the pouches.

9. Insert the narrow end of a Test Strip to each Conjugate Tube and firmly press down on the caps to close each tube.  

10. Incubate both tubes at 20-25 C for 15 minutes.  

11. Read the results on the test strip within 1 minute.  Do not read results beyond this period.  (NOTE:  Remove the Test Strip from the Conjugate Tube if test or control lines are difficult to read.  Recap the Conjugate Tube with the Test Strip holder and discard when testing is completed.)  

CALIBRATION:

There are no calibrations associated with this procedure.

CALCULATIONS:

There are no calculations associated with this procedure.

QUALITY CONTROL:

At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing or leakage.  Do not use contaminated or suspect reagents.

Internal procedural controls:  Internal procedural controls are contained within the Test Strip and therefore are evaluated with each test. 

1. A PINK-RED band appearing at the Control Line serves as a procedural control and indicates the test has been performed correctly, that proper flow occurred and that the test reagents were active at the time of use.

2. A clean background around the Control or Test lines also serves as a procedural control.  Control or Test lines that are obscured by heavy background color may invalidate the test and may be an indication of reagent deterioration, use of an inappropriate sample or improper test performance.

External Controls: 

1. See section TEST PROCEDURE-External Controls for instructions on performing these control tests.

2. The reactivity of each new lot and each new shipment of TRU RSV should be verified on receipt using external Positive and Negative Control reagents.  

3. The external controls are used to monitor reagent reactivity.  Failure of the controls to produce the expected results can mean that one of the reagents or components is no longer reactive at the time of use, the test was not performed correctly, or that reagents or samples were not added.  If the positive and negative external controls fail, do not report test results to the clinician.

4. The results expected with the Controls are described in the section on INTERPRETATION OF RESULTS.  

The kit should not be used if control tests do not produce the correct results.  Repeat the control tests as the first step in determining the root cause of the failure.  Contact Meridian Bioscience Technical Support Services (800-343-3858) for assistance in troubleshooting when control failures are repeated.

Positive and Negative Control reagents manufactured for this assay are prepared in the matrix of the Sample Diluent, which may not mimic test specimens.  If control materials that are identical in composition to test specimens are preferred, the user can prepare those by diluting known positive and negative specimens in Sample Diluent according to the SPECIMEN PREPARATION section of this insert.

RESULTS:

INTERPRETATION OF RESULTS


[image: image1]
Negative test: A PINK-RED band at the Control Line position.  No other bands are present.  
Positive test: PINK-RED band at the Control and RSV Test Line positions.  The color of the Test Line can be lighter than that of the Control Line.  Test Lines may appear strongly visible or may appear less strongly visible.

Weak positive test:  PINK-RED band at the Control position and the appearance of a very faintly visible RSV Test Line (equal to or less in PINK-RED band color intensity compared to the “Weak Positive” Test Line depicted in the colored illustration given in the procedure card).  

TRU RSV weak-positive Test Lines should be interpreted with caution since weakly positive test results may represent false-positive tests.  In the TRU RSV clinical trials, 35% (23/66) of weak-positive tests were false-positive tests when compared to tissue culture results. (See also LIMITATIONS section.)  Weak-positive tests should be considered presumptive positives and should be confirmed by tissue culture or DFA tests. 

Invalid test results: 

1. No band at the designated position for the Control Line.  The test is invalid since the absence of a control band indicates the test procedure was performed improperly or that deterioration of reagents has occurred.

2. A PINK-RED band appearing at the Test Line position of the device after 16 minutes of incubation, or a band of any color other than PINK-RED.  Falsely positive results may occur if tests are incubated too long.  Bands with colors other than PINK-RED may indicate reagent deterioration.

If any result is difficult to interpret, the test should be repeated with the same sample to eliminate the potential for error.  Obtain a new sample and retest when the original sample repeatedly produces unreadable results.                                                                                                                                            
REPORTING OF RESULTS: 

Negative test:  Report test result as negative.

The volume of transport medium should not exceed 3 mL or false-negative results may occur due to sample dilution. If the test result is negative and the sample volume exceeds these recommendations, report the test result as negative with the canned comment EVOL.  EVOL indicates the “specimen’s volume exceeds manufacture’s recommended maximum volume of 3 cc.  This dilution may lower the tests sensitivity”. 
Positive test:  Report test result as positive.  

Weak positive test lines: Report test result as positive.  Add the canned comment “LRSVWP”.  (LRSVWP canned comment indicates the “results were weakly positive and per manufacturer should be considered presumptive.  All presumptive results should be confirmed by DFA testing”).   Refer to the interpretation of results section above for the determination of weak positive test lines.

EXPECTED VALUES:

The positivity rate for each laboratory will be dependent on several factors including the method of specimen collection, the handling and transportation of the specimen, the time of year, the age of the patient and the prevalence of RSV at the time of testing.  The Centers for Disease Control reports that outbreaks of RSV infections occur annually, usually during late fall, winter and spring months.  The timing and severity of an outbreak in a community varies from year to year.  The prevalence of RSV infection in the US during TRU RSV trials (December 2006 to March 2007) as reported by CDC, ranged from a high of approximately 15% in December to a low of approximately 4% in March.  The monthly prevalence rates at the clinical trial sites, based on the results of prospective samples, were December 43%, January 37%, February 7% and March 5%.  
LIMITATIONS:

1. The test is qualitative and no quantitative interpretation should be made with respect to the intensity of the positive line when reporting the result.
2. The performance of TRU RSV has not been established in patients greater than 5 years of age.
3. Test results are to be used in conjunction with information available from the patient clinical evaluation and other diagnostic procedures.
4. Overincubation of tests may lead to false-positive test results.  Incubating tests at reduced temperatures or times may lead to falsely negative results.
5. Anti-microbials, anti-virals and interferon were not evaluated for potentially interfering properties.  
6. TRU RSV detects both viable and non-viable RSV.  The appearance of TRU RSV positive tests depend on RSV antigen load in the specimen; therefore a TRU RSV positive test may not correlate with the results of tissue culture performed on the same specimen.
7. The antibodies used in the test may not detect all antigenic variants or new strains of RSV.
8. A negative test result does not exclude infection with RSV nor does it rule out other microbial-caused respiratory infections.  A positive test result does not rule out co-infection with other microbes.
9. In all immunochromatographic assays, faintly visible or weak test lines are more likely to be falsely positive than are strongly positive test lines.  As with any diagnostic procedure, the result of a TRU RSV test should be used in conjunction with other tests and the patient’s clinical picture 

PERFORMANCE CONSIDERATIONS:

1. For in vitro diagnostic use.

2. Do not use reagents beyond their expiration dates.

3. Test Strips and Conjugate Tubes are packaged in foil pouches that exclude moisture during storage.  Inspect each foil pouch before use.  Do not use Test Strips or Conjugate Tubes in pouches that have holes, where the pouch has not been completely sealed or where the desiccant indicator has changed from blue to pink.  The change in the desiccant color is an indicator the Test Device has been exposed to moisture.  False-negative reactions may result if Test Strips or Conjugate Tubes are exposed to moisture.

4. Do not use the Sample Diluent Buffer if it is discolored or turbid.  Discoloration or turbidity may be a sign of microbial contamination.

5. Directions should be read and followed carefully.

6. The Positive Control reagent vial should be held vertically when dispensing drops to ensure consistent drop size and delivery.

7. Some patient specimens contain infectious agents; therefore all patient specimens should be handled and disposed of as if they are biologically hazardous.

8. Meridian’s FLU/RSV Positive Control (sold as an adjunct reagent) contains inactivated RSV and influenza antigens and should be handled as if it were potentially infectious.  This reagent contains 0.094% sodium azide.  Sodium azide is a skin irritant.  Avoid skin contact.  Disposal of reagents containing sodium azide into drain consisting of lead or copper plumbing can result in the formation of explosive metal oxides.  Eliminate build-up of oxides by flushing drains with large volumes of water during disposal.

9. All respiratory samples must be mixed thoroughly before testing, regardless of consistency, to ensure a representative sample prior to testing.

10. Failure to bring specimens and reagents to room temperature (20-25 C) before testing may decrease assay sensitivity. 
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