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NOTE: This procedure is provided to Meridian’s customers to assist with the development of laboratory procedures.  This document was derived from, and was current with, the instructions for use (IFU) that accompanies the product at the time it was created.  The user is instructed to consult the IFU packaged with the product to ensure currency of the procedure prior to adapting the document to routine laboratory use and periodically thereafter to ensure future IFU modifications, which might affect this procedure, are identified.  Any modifications to this document are the sole responsibility of the person making the modifications.







PRINCIPLE:
The Alethia Pertussis DNA Amplification Assay, performed on the Alethia Reader, is a qualitative in vitro diagnostic test for the direct detection of Bordetella pertussis in human nasopharyngeal swab samples taken from patients suspected of having respiratory tract infection attributable to Bordetella pertussis.

The Alethia Pertussis assay utilizes loop-mediated isothermal DNA amplification (LAMP) technology to detect B. pertussis by targeting the IS481 insertional element of the B. pertussis genome.  The IS481 insertional element can also be found in B. holmesii and some B. bronchiseptica strains.  Respiratory infection with B. pertussis, B. holmesii or B. bronchiseptica may yield positive test results in IS481 assays.  B. holmesii infection may cause clinical illness similar to B. pertussis, and mixed outbreaks involving both B. pertussis and B. holmesii infection have been reported.  Additional testing should be performed if necessary to differentiate B. holmesii and B. pertussis.  B. bronchiseptica is a rare cause of infection in humans.  When clinical factors suggest that B. pertussis may not be the cause of respiratory infection, other clinically appropriate investigation(s) should be carried out in accordance with published guidelines. 

Negative results for the Alethia Pertussis DNA Amplification Assay do not preclude Bordetella pertussis infection and positive results do not rule out co-infection with other respiratory pathogens.  Results from the Alethia Pertussis assay should be used in conjunction with information obtained during the patient’s clinical evaluation as an aid in diagnosis of B. pertussis infection and should not be used as the sole basis for treatment or other patient management decisions.

Alethia Pertussis is intended for use in hospital, reference or state laboratory settings.  The device is not intended for point-of-care use.

B. pertussis is a human pathogen exclusively responsible for the endemic respiratory disease whooping cough (pertussis); a publically reportable disease that impacted over 200,000 people worldwide in 2012.  Whooping cough is currently the only disease in the US that displays an increasing trend of reportable cases and substantial morbidity despite the availability of a vaccine.  The US Centers for Disease Control (CDC) reported approximately 48,300 cases of pertussis in 2012, an average of 15.4 cases per 100,000 people in the United States.  Recent pertussis outbreaks have indicated waning immunity in children after receiving the final booster acellular vaccine dose, allowing for susceptibility of pertussis infection in both vaccinated and unvaccinated populations of children ages 7-11.  

Pertussis outbreaks are particularly challenging to control as the early stages of disease resemble other respiratory infections and patients can remain highly infectious for up to 5 weeks after onset of symptoms.  In addition, pertussis is not officially diagnosed until the presence of the characteristic “whooping” cough that is displayed almost 2 weeks post-symptom onset.  Clinical diagnosis of pertussis can be performed using culture, serology, or nucleic acid amplification tests (NAAT).  While culture is highly specific, sensitivity is low, results can take up to 7 days, and the viable cells required for culture decrease with disease progression (after 2 weeks of symptom onset).  Unlike culture, NAAT assays can provide rapid test results and do not require viable bacteria.  Nucleic acid amplification testing for B. pertussis is most sensitive during the first three weeks of cough as bacterial DNA is present in the nasopharynx.  The amount of bacteria present in the nasopharynx dramatically decreases after the fourth week of cough, making the likelihood of obtaining false-negative test results higher during the later stages of infection.  In addition, only symptomatic patients with cough should be tested by NAAT in order to prevent false positive results by asymptomatic close contacts.  Serology can only be used for diagnosis in late stages of disease, approximately 2-8 weeks after cough onset.

SPECIMEN:
Preferred Sample Types:
1.   Nasopharyngeal swabs in Liquid Amies, Liquid Stuarts, or Copan ESwab medium
2.   Acceptable swabs: Rayon, Nylon or Flocked 

Undesirable samples: 
1. Throat swabs
2. Nasal swabs
3. Do not use swabs with Liquid Amies with charcoal transport media

Collection and Storage:
Nasopharyngeal swab specimen collection should be performed in accordance with institutional procedures for collection of clinical specimens for B. pertussis infection.  Nasopharyngeal swab samples should be collected with suitable swab types (e.g. Polyester, Flocked Nylon or Rayon).

Place swab(s) in non-nutritive transport medium (eg, Liquid Amies, without charcoal, Liquid Stuart or Copan ESwab medium) or store unpreserved in a sterile tube without medium.

Unpreserved samples or samples stored in transport media should be tested as soon as possible, but may be held at room temperature (21–30 C) for up to 5 days or refrigerated (2-8 C) for up to 7 days prior to testing.  Do not freeze samples.

This facility’s procedure for specimen collection is: _____________________________________ _____________________________________________________________________________


This facility’s procedure for transporting specimens is: __________________________________ _____________________________________________________________________________


This facility’s procedure for rejected specimens is: _____________________________________ _____________________________________________________________________________









MATERIALS AND EQUIPMENT:
MATERIALS PROVIDED:
1. Alethia Pertussis Assay Control/Negative Control Reagent: Tris-buffered solution containing formalin-treated E. coli harboring plasmid containing a segment of the S. aureus genome and sodium azide (0.09%) as a preservative.  The Assay Control/Negative Control Reagent functions as the Assay Control during patient testing and as the External Negative Control during routine Quality Control testing.
2. Alethia Pertussis Test Device: Two-chambered device containing lyophilized amplification reagents (DNA polymerase, deoxynucleotide triphosphates), and either IS481-specific primers (TEST Chamber) or control primers (CONTROL Chamber).
3. Alethia Pertussis Sample Buffer: Tris-EDTA solution containing sodium azide (0.09%) as a preservative.
4. Mineral Oil (bottle with dropper tip)
5. Alethia Pretreatment Reagent (for optional sample treatment procedure): Lyophilized reagent containing neutralizing agent and sodium azide (0.1%) as a preservative.  Each vial contains enough reagent to treat 50 specimens.

MATERIALS PROVIDED SEPARATELY
Alethia Pertussis External Control Kit, Catalog Number: 479930

MATERIALS NOT PROVIDED
1. Disposable latex gloves, powder free
2. DNase/RNase-free, aerosol resistant pipette tips
3. Specimen collection and transport system
Nasopharyngeal Swabs: Polyester (minimum capacity 18 µL, eg, Puritan Medical Products catalog 25-801D 50); Rayon (minimum capacity 31 µL, eg, Puritan Medical Products catalog 25-801R 50); or Flocked Nylon (Minimum Capacity 69 µL, eg, Copan catalog 503CS01 or the swab of Catalog 482C).
Nonnutritive Transport Medium: Liquid Amies without charcoal; or Liquid Stuart (Maximum Volume: 1.2 mL in pledget/sponge)
Collection System: Copan Liquid Amies Elution Swab (ESwab™) Collection and Transport System (Copan catalog 482C)
4. Deionized water
5. Microcentrifuge tubes


EQUIPMENT NOT PROVIDED:
1. Dry-bath with 12 mm heat block capable of 95 C
2. Digital thermometer with Max/Min Temperature Memory (eg, Traceable® Lollipop™ Waterproof/Shockproof Thermometer)
3. Vortex mixer
4. Interval timer
5. Micropipette capable of dispensing 50 μL
6. Pipette capable of delivering 2.5 mL
7. Cutting Equipment (eg, scissors, shears, safety snips)
8. Alethia Reader, Meridian Bioscience, Inc. Catalog Number: 610189

PRECAUTIONS:
1. All reagents are for in vitro diagnostic use only.
2. Do not interchange Assay Control/Negative Control Reagent or Test Devices between lots.  Sample Buffer, Pretreatment Reagent and Mineral Oil are interchangeable provided they are within assigned expiration dates when used.
3. Follow Biosafety Level 2 and Good Laboratory practices during testing. Treat all specimens and used Test Devices as capable of transmitting infectious agents.  Do not eat, drink or smoke in areas where specimens or kit reagents are handled.
4. Wear disposable gloves while handling specimens and thoroughly wash hands afterwards.
5. Quality Control Programs for Molecular Testing Laboratories, including proper use and care of equipment, should be employed.
6. The Alethia Pertussis Test Device contains lyophilized reagents.  The protective pouch should not be opened until ready to perform the assay.
7. The Alethia Pertussis Test Device includes a latch feature that is designed to prevent contamination of the test area with amplification product.  Do NOT use Test Devices with broken latches.
8. Dispose of used Alethia Test Devices immediately after processing, leaving the device latch securely in place.  Do NOT open the Test Device after processing.  Opening the device after amplification may result in contamination of the test area with amplification product. 
9. Invalid test results may result due to improper sample preparation, reagent failure, instrument failure or internal control failure.  In these cases, the invalid result can be corrected by repeating the test.  The nasopharynx of some patients contains a biological inhibitor that will also cause an invalid result. In these cases, the inhibitor will cause repeated invalid results unless the sample is treated to remove the interference.  (See section on OPTIONAL SAMPLE TREATMENT/PRETREATMENT for the treatment method.)
10. Local, state, and federal regulations for notification of reportable disease are continually updated and include a number of organisms for surveillance and outbreak investigations.a, b Additionally, the Centers for Disease Control (CDC) recommends that when pathogens from reportable diseases are detected by a culture independent diagnostic test, the laboratory should facilitate obtaining the isolate or clinical materials for submission to the appropriate public health laboratory to aid in outbreak detection and epidemiological investigations. Laboratories are responsible for following their state and/or local regulations and should consult their local and/or state public health laboratories for isolate and/or clinical sample submission guidelines.
a. Summary of Notifiable Diseases. MMWR
http://www.cdc.gov/mmwr/PDF/wk/mm6153.pdf
b. CIFOR Analysis of State Legal Authorities.
                   http://www.cifor.us/documents/CIFORAnalysisStateLegalAuthorities.pdf


STORAGE REQUIREMENTS:
1. The expiration date is indicated on the kit label.  
2. Store the kit at 2-30 C.

At this facility, kits are stored: _______________________________________________

CALIBRATION: 
There are no calibrations associated with this procedure.

QUALITY CONTROL:
This test should be performed per applicable local, state, or federal regulations or accrediting agencies.
1. Each device contains an internal control chamber that controls for amplification inhibition, assay reagents and sample processing effectiveness.
2. The heat-treatment step is monitored with an external thermometer and interval timer.  Use the max/min temperature memory of the thermometer to ensure that a temperature of 95 ± 5 C is maintained.  Use the interval timer to ensure that heat-treatment duration is 10 ± 2 minutes.
3. Good laboratory practice recommends the use of control materials.  Users should follow the appropriate federal, state and local guidelines concerning the running of external quality controls.  
4. Alethia Pertussis External Control Reagents are supplied separately (Catalog 479930).  It is recommended that reactivity of each new lot and each new shipment of Alethia Pertussis be verified on receipt or before use.  External control tests should be performed thereafter in accordance with appropriate federal, state and local guidelines.  The Alethia Pertussis test kit should not be used in patient testing if the external controls do not produce the correct results. 
5. A separate device must be used for each external control reagent.

QC Testing Frequency and Documentation:

For this facility, External QC is run: __________________________________________________ 

Results of External QC and action(s) taken when control results are unacceptable are documented: ___________________________________________________________________

REAGENT PREPARATION:
Ensure kit reagents are at room temperature (21 - 30 C) before use.  Incorrect results may be obtained if reagents are not brought to room temperature prior to use.

PROCEDURE:
NOTE: Ensure that the Alethia Reader is powered on and required performance verifications have been completed prior to initiation of SPECIMEN PREPARATION.  Refer to the Alethia Operator’s Manual for further information regarding instrument set-up and operation. 
NOTE: Laboratory equipment used for cutting swabs (eg. scissors, shears, safety snips), should be treated with a molecular grade cleaning agent (eg. 10% bleach), prior to each use.  Equipment should be completely dry before cutting swabs.

SPECIMEN PREPARATION:
 Specimen Preparation
a. Swabs (rayon, nylon, or flocked):
i Place the swab specimen in a labeled Sample Buffer tube.  Cut the swab shaft to ensure sample fits in the tube.  Elute the sample by vortexing for 45-60 seconds.  Eluted samples may be held at room temperature (21-30 C) for up to 48 hours or refrigerated (2-8 C) for up to 7 days prior to testing. 
ii Add 50 µL of eluted sample to a labeled Assay Control/Negative Control Tube and cap.
iii Repeat Specimen Preparation Steps for all samples to be processed.
b. ESwab Medium: The medium within the ESwab System collection tube contains eluted patient sample.
i Vortex the ESwab tube containing the swab sample for a minimum of 10 seconds to elute the sample.
ii Transfer 25 µL of the medium to a labeled Assay Control/Negative Control tube and cap.  (Do not transfer this material to the Sample Buffer tube.  It goes directly to the Assay Control/Negative Control Tube)
iii Repeat Specimen Preparation steps for all ESwab medium samples to be processed.
.
2. Vortex each Assay Control/Negative Control Tube containing eluted sample for approximately 10 seconds.
3. Heat each Sample/Control mixture in a dry-bath/heat block at 95 ± 5 C for 10 ± 2 minutes.  Monitor heat-treatment step with digital thermometer and interval timer.
4. Remove each Sample/Control tube from the dry-bath. Heat-treated samples may be held at room temperature (21-30 C) for up to 15 minutes prior to testing.
5. Vortex for approximately 10 seconds.

TEST PROCEDURE:
NOTE: A maximum of 10 samples can be processed in a single Alethia Reader run.
1. Remove 1 Alethia Pertussis Test Device from its protective pouch per sample.  Carefully open the device, holding the chambers such that the lyophilized reagent will not fall out upon opening.  Place device on a flat surface or in a rack that can accommodate the device. 
2. Using a micropipette, first transfer 50 µL of the heat-treated sample to the TEST chamber (left/White Bead) and then transfer 50 µL of the heat treated sample to the CONTROL chamber (right/Yellow Bead) of the Alethia Test Device.  Take care not to introduce air to the reaction mixture.  Do not mix reactions with pipette. 
3. Add 1 drop of Mineral Oil to both the TEST chamber and CONTROL chamber.  Close the Alethia Test Device and fasten the latch securely.
4. Tap device on the bench top or mix to remove air bubbles.  Carefully examine the Test Device for rehydration of the Control/Test Bead, for air bubbles left in the chamber and liquid in the top of the device.  If undissolved beads, air bubbles or liquid in the top of the device are noted, tap the device on the bench top and repeat visual inspection.  Amplification and detection should be initiated within 15 minutes.
5. Insert the Alethia Test Device into the Alethia Reader and initiate amplification reaction and detection.  Results will be displayed at the conclusion of the run.

OPTIONAL SAMPLE PRETREATMENT/TREATMENT TO ELIMINATE REACTION INHIBITORS:
The following method can be used to remove the inhibitory activity of biological substances in a patient’s sample.


PREPARATION OF PRETREATMENT REAGENT:
1. Reconstitute lyophilized Pretreatment Reagent by adding 2.5 mL deionized water to the vial. Recap the vial.
2. Allow the reconstituted Pretreatment Reagent to stand at 21-30 C for 30 minutes, then mix gently to avoid foaming.
3. Store the reconstituted Pretreatment Reagent in one of two ways:
a. Store reconstituted Pretreatment Reagent in its original vial at 2-8 C for up to one month. Label the vial with its new expiration date, or
b. Immediately transfer 0.1 mL or larger aliquots of the reconstituted reagent to labeled microcentrifuge tubes, cap securely and freeze the aliquots in a nondefrosting freezer at ≤ -20 C. Frozen aliquots are stable to the original expiration of the lyophilized material. Thaw each frozen aliquot no more than once before use. Thawed aliquots can be stored at 2-8 C for up to one week.
4. Warm reconstituted Pretreatment Reagent to 21-30 C before use. Mix gently to avoid foaming. Do not use the Pretreatment Reagent solution if it appears cloudy or turbid.

TREATMENT OF PREVIOUSLY PREPARED SAMPLES FOR RETESTING:
1a.	Swabs (rayon, nylon or flocked):
i Add 50 μL of reconstituted Pretreatment Reagent to the Sample Buffer tube containing the patient’s sample (remaining from Specimen Preparation step 1.a.) and vortex for 10-15 seconds to mix the contents. The treated sample should not be stored beyond the original eluted specimen hold time described in step 1 of the Specimen Preparation section above.
ii Transfer 50 μL of the medium to a labeled Assay Control/Negative Control tube and cap.
1b.	ESwab medium:
i Transfer 500 μL of ESwab medium inoculated with the patient’s sample (from the ESwab collection tube) to an empty tube.
ii Add 50 μL of reconstituted Pretreatment Reagent to the tube and vortex for 10-15 seconds to mix the contents. The treated sample should not be stored beyond the original eluted specimen hold time described in step 1 of the Specimen Preparation section above.
iii Transfer 25 μL of the medium to a labeled Assay Control/Negative Control tube and cap.
3.  	Complete Steps 2-5 of the Specimen Preparation section and proceed to testing.

PRETREATMENT OF UNTESTED SAMPLES:
1a.	Swabs (rayon, nylon or flocked):
i Add 50 μL of reconstituted Pretreatment Reagent to a labeled Sample Buffer tube.
ii Place the swab specimen in the Sample Buffer tube. Cut the swab shaft to ensure the sample fits in the tube. Elute the sample by vortexing for 45-60 seconds. The treated, eluted sample may be held at room temperature (21-30 C) for up to 48 hours or refrigerated (2-8 C) for up to 7 days prior to testing.
iii Transfer 50 μL of the medium to a labeled Assay Control/Negative Control tube and cap.
1b.	ESwab medium:
i Vortex the ESwab tube containing the swab sample for a minimum of 10 seconds to elute the sample.
ii Transfer 500 μL of ESwab medium inoculated with the patient’s sample to an empty tube.
iii Add 50 μL of reconstituted Pretreatment Reagent to the tube and vortex for 10-15 seconds to mix the contents. The treated sample should not be stored beyond the original eluted specimen hold time described in step 1 of the SPECIMEN PREPARATION section above.
iv Transfer 25 μL of the medium to a labeled Assay Control/Negative Control tube and cap.
2. Complete Steps 2-5 of the SPECIMEN PREPARATION section and proceed to testing.

INTERPRETATION OF RESULTS:

	Sample ID 
	Reported Result
	Interpretation

	Patient Specimen
	POSITIVE
	Untreated or Pretreated Specimen: Sample contains B. pertussis IS481 target DNA.a

	
	NEGATIVE
	Untreated or Pretreated Specimen: No B. pertussis DNA detected.

	
	INVALID
	Untreated Specimen: No reportable result.  Repeat the test using a Pretreatment Reagent-treated/eluted sample.

Inhibitory patient specimen, improper sample preparation, reagent failure, instrument failure or internal control failure.

[bookmark: _GoBack]Pretreated Specimen: No reportable result. DO NOT retreat specimens already treated with Pretreatment Reagent. Pretreated INVALID samples can be retested, if desired, and should be reported as INVALID if retesting generates the same result. Samples that produce INVALID results before and following pretreatment should be reported as INVALID.

	Positive Control
	POSITIVE
	Valid positive control result.  Reagents active at time of use, Alethia Reader performing correctly.

	
	NEGATIVE
	Incorrect control result.  Repeat the control tests as the first step in determining the root cause of the failure.  If control failures are repeated please contact Meridian’s Technical Services Department at 1-800-343-3858 (US) or your local distributor.

	
	INVALID
	No reportable result.  Repeat entire assay run using original samples. If the repeated control result is INVALID, please contact Meridian’s Technical Services Department at 1-800-343-3858 (US) or your local distributor.

Improper sample preparation, reagent failure, instrument failure or internal control failure.

	Negative Control
	POSITIVE
	Incorrect control result.  Repeat the control tests as the first step in determining the root cause of the failure.  If control failures are repeated please contact Meridian’s Technical Services Department at 1-800-343-3858 (US) or your local distributor.

	
	NEGATIVE
	Valid negative control result.  Reagents active at time of use, Alethia Reader performing correctly.

	
	INVALID
	No reportable result.  Repeat entire assay run using original samples.  If the repeated control result is INVALID, please contact Meridian’s Technical Services Department at 1-800-343-3858 (US) or your local distributor.

Improper sample preparation, reagent failure, instrument failure or internal control failure.

	EMPTY WELL
	NONE
	No Alethia Test Device in the Alethia Reader Well.

OR

The Alethia Test Device present is compromised due to sample preparation failure, dirty device or improperly seated device.  Repeat the test using original sample.


aIS481 is found in multiple copies in B. pertussis (50 to 238 copies/genome), in B. holmesii (8 to 10 copies/genome) and less frequently in B. bronchiseptica.

CALCULATIONS:
There are no calculations associated with this procedure.

REPORTING OF RESULTS: 
Positive Test: Sample contains B. pertussis target DNA
Negative Test: No B. pertussis DNA detected or below limit of detection

EXPECTED RESULTS:
Overall incidence of B. pertussis as detected by the Alethia Pertussis Assay in prospectively and retrospectively collected, non-selected specimens (all comers) during the period of this study was 8.2% (57/692).

ASSAY REACTIVITY
The following B. pertussis strains were tested and produced positive reactions at 3265 CFU/mL or 1.48 CFU/Test with Alethia Pertussis:  ATCC 12743; ATCC 8478; ATCC 8467; ATCC 9797; ATCC 53894; ATCC 10380; ATCC 12742; and A639.  The following B. pertussis strains were tested and produced positive reactions at 3500 CFU/mL or 1.59 CFU/test with Alethia Pertussis: ATCC 51445 and ATCC BAA-1335.
Crossreactivity studies were performed with positive and negative nasal wash specimens inoculated with bacterial or fungal organisms to a final concentration of 1.0 x 106 CFU/mL or virus at a minimum of 1.0 x 105 TCID50/mL.  None of the following organisms reacted with Alethia Pertussis: Acinetobacter baumannii, Acinetobacter calcoaceticus, Acinetobacter lwoffii, Actinomyces odontolyticus, Arcanobacterium haemolyticum, Bacillus subtilis, Bacteroides fragilis, Bordetella avium, Bordetella hinzii, Bordetella parapertussis, Bordetella petrii, Bordetella trematum, Burkholderia cepacia, Candida albicans, Candida glabrata, Chlamydia pneumoniae, Chlamydia trachomatis, Citrobacter freundii, Clostridium difficile, Corynebacterium diphtheriae, Corynebacterium pseudodiphtheriticum, Enterobacter cloacae, Enterococcus faecalis, Escherichia coli, Escherichia coli (ESBL), Fusobacterium nucleatum, Haemophilus influenzae, Haemophilus parainfluenzae, Klebsiella oxytoca, Klebsiella pneumoniae (KPC), Lactobacillus acidophilus, Lactobacillus plantarum, Legionella jordanis, Legionella longbeachae, Legionella micdadei, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma hominis, Mycoplasma pneumoniae, Neisseria cinerea, Neisseria elongata, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Peptostreptococcus anaerobius, Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas fluorescens, Serratia liquefaciens, Staphylococcus aureus, Staphylococcus epidermidis, Stenotrophomonas maltophilia, Streptococcus anginosus (Group F), Streptococcus bovis (Group D), Streptococcus canis (Group G), Streptococcus dysgalactiae ssp. dysgalactiae, Streptococcus dysgalactiae ssp. equisimilis Streptococcus intermedius, Streptococcus mitis, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Streptococcus salivarius, Streptococcus suis, Ureaplasma urealyticum, Adenovirus, Coronavirus, Coxsackievirus, Cytomegalovirus, Epstein Barr Virus, Herpes Simplex Virus 1, Herpes Simplex Virus 2, Human Metapneumovirus, Influenza A, Influenza B, Measles virus, Mumps virus, Parainfluenza virus 1, Parainfluenza virus 2, Parainfluenza virus 3, Respiratory syncytial virus A, Respiratory syncytial virus B, Rhinovirus.

B. bronchiseptica Strain 4617 and B. holmesii were tested at 1.0 x 106 CFU/mL and were found to react with the Alethia Pertussis assay.   

Unexpected results were observed during original testing of specimens containing B. hinzii, H. parainfluenzae and M. genitalium.  One of three negative sample replicates containing B. hinzii produced a false-positive result that was not confirmed with further testing (20/20 replicates).  Three of three negative sample replicates containing H. parainfluenzae produced false-positive results that were not confirmed with further testing (20/20 replicates).  Three of three B. pertussis positive sample replicates produced invalid results that were not confirmed with further testing (10/10 replicates).  Three of three negative sample replicates containing M. genitalium produced invalid results that were not confirmed with further testing (10/10 replicates).  As repeat testing using a heightened number of replicates did not confirm original results, B. hinzii, H. parainfluenzae and M. genitalium are not considered cross-reactive or interferents in Alethia Pertussis testing.

TESTS FOR INTERFERING SUBSTANCES
The following chemical substances, at the specified saturated solvent/diluent concentrations, do not interfere with test results: Acetaminophen (10 mg/mL), Advil® [ibuprofen (10 mg/mL)], Afrin® Decongestant Nasal Spray [Oxymetazoline hydrochloride (0.0005% w/v)], Albuterol Sulfate [salbutamol sulfate (1% w/v)], Aspirin (5 mg/mL), Coricidin® HBP Cold/Flu Tablets [Acetaminophen (3.26 mg/mL), Chlorpheniramine maleate (0.02 mg/mL)], Diphenhydramine HCl (0.25 mg/mL), Erythromycin (2% w/v), Mupirocin (2% w/v), Petroleum Jelly [white petrolatum (1% w/v)], Robitussin® Cough+Chest Congestion DM Cough Syrup [dextromethorphan HBr (0.1 mg/mL), Guaifenesin (1.0 mg/mL)], Suphedrine PE [phenylephrine HCl (0.3 mg/mL)], Saline Nasal Spray [sodium chloride (0.0065% w/v)], Smokeless Tobacco (snuff) (1% w/v), Tobramycin (0.6 mg/mL), Vicks® VaporRub® [camphor (0.48% w/v), eucalyptus oil (0.12% w/v), menthol (0.26% w/v)].

Ibuprofen (10 mg/mL) produced invalid results (3/6 replicates) during original testing of contrived B. pertussis specimens.  All repeat testing produced positive results (10/10 replicates).  As the original results were not confirmed, Ibuprofen (10 mg/mL) is not considered an interfering substance.

Aspirin was found to interfere with Alethia Pertussis testing at concentrations greater than 5 mg/mL.

The following biological substances, at the specified saturated solvent/diluent concentrations, do not interfere with test results: Human DNA (200 ng/µL), Mucin [bovine submaxillary gland type I-S (1% w/v)], Whole blood (1% v/v).


LIMITATIONS OF THE PROCEDURE:
1. The Alethia Pertussis assay targets the IS481 insertional element of the Bordetella genome.  The IS481 insertional element is present in B. pertussis, B. holmesii and some strains of B. bronchiseptica. 
2. This product can be used only with the Alethia instrument.
3. The Alethia Pertussis DNA assay is a qualitative assay and does not provide quantitative values or information about organism load. 
4. This device has not been evaluated for monitoring treatment of Bordetella pertussis infections. 
5. This test has not been evaluated for specimens other than nasopharyngeal swab specimens, for immunocompromised individuals or from patients not suspected of infection with B. pertussis. 
6. Results from this test must be correlated with the clinical history, epidemiological data, and any other data available to the clinician.
7. Prevalence of B. pertussis will affect the positive and negative predictive values for the assay.
8. B. parapertussis which causes a pertussis-like illness is not detected by the Alethia Pertussis DNA assay.  Illness caused by B. parapertussis is generally milder than illness caused by B. pertussis because the bacteria do not produce pertussis toxin.
9. Respiratory infections can be caused by B. pertussis as well as other pathogens.  Positive results do not preclude coinfection with other respiratory pathogens.  False-negative B. pertussis results are more likely if patients are tested later in the disease course (more than two weeks after symptom onset), due to declining Bordetella DNA.  False-negative results may also be increased in patients treated with antibiotic therapy.
10. Environmental contamination of an exam room from a prior patient or a recent pertussis vaccination administration may result in false-positive test results.
11. The detection of nucleic acid is dependent upon proper specimen collection, handling, transportation, storage and preparation.  Failure to observe proper procedure in any one of these steps can lead to incorrect results. 
12. Organism nucleic acids may persist in vivo, independent of organism viability.  The Alethia Pertussis assay does not distinguish between viable and nonviable organisms.
13. As with all molecular based diagnostic tests, (A) False negative results may occur from the presence of inhibitors, technical error, sample mix-up or low numbers of organisms in the clinical specimen; (B) False positive results may occur from the presence of cross-contamination by target organisms, their nucleic acids or amplified product, and from non-specific signals.
14. Acetyl salicylic acid, as found in aspirin, produced invalid results when tested at concentrations above 5 mg/mL during B. pertussis strain BAA-589 Limit of Detection replicate testing.

PERFORMANCE CHARECTERISTICS:
Refer to Directional Insert- Meridian Bioscience Alethia Pertussis

REFERENCES:
Refer to Directional Insert- Meridian Bioscience Alethia Pertussis
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