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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 CMV Assay Test System includes separately provided test kits for the Alethia CMV DNA Amplification Assay and the Alethia CMV External Control Reagents.

The Alethia CMV DNA Amplification Assay, performed on the Alethia instrument, is a qualitative, in vitro diagnostic test system for the direct detection of Cytomegalovirus (CMV) DNA in saliva samples from neonates younger than 21 days of age.  The test is used as an aid in the diagnosis of congenital CMV infection.  The results of this test should be used in conjunction with the results of other clinical findings.

Flocked swabs should be used to collect saliva from neonates.  The swab can be collected dry, without viral transport media (VTM), or placed in no more than 1 mL VTM.

The Alethia CMV External Control Reagents are used as part of a routine quality control program to aid the user in detection of unexpected conditions that may lead to test errors.  The external controls are intended for use with the Alethia CMV DNA Amplification Assay; the controls are not intended for use with other assays or systems.

Cytomegalovirus (CMV) is a ubiquitous virus that infects people worldwide.  Infections are generally acquired in youth with risk of infection increasing with age.  Most infections are mild or unnoticed.  CMV infection occurs through contact with body fluids from infected individuals.  Infection in the USA adult population can range from approximately 42% to nearly 90%, depending on the demographic factor used in evaluation of antibody prevalence.  In contrast to the mild infections in pediatric and adult patients, congenital CMV infections of newborns can be serious.    

CMV is the leading cause of congenital infections worldwide, and approximately 1-5% of births in developing countries are affected.  Congenital CMV infection is a leading, nongenetic cause of sensorineural hearing loss.   Identification of congenital CMV infection within the first three weeks of life may improve hearing and cognitive outcomes and is currently a focus of the American Academy of Pediatrics and the American Medical Association.

Until recently, the gold standard method for diagnosing congenital CMV infection in many countries was CMV culture of urine or saliva collected within two weeks of birth.  Studies indicate that salivary molecular methods, using dried or liquid saliva, offer excellent sensitivity and specificity for detecting congenital CMV.  The Centers for Disease Control and Prevention lists saliva CMV tests as the standard method for diagnosing congenital CMV infection.

SPECIMEN:

Preferred sample types:
Neonatal saliva swab.  Saliva flocked swabs can be collected dry (without viral transport media) or placed in a viral transport media tube (no more than 1 mL).  NOTE:  Collect saliva swabs at least one hour after consumption of breastmilk.

Undesirable specimens:
· Saliva swabs collected less than one hour after consumption of breastmilk.
· Specimens collected with unapproved swabs.
· Swabs placed into unapproved transport media or approved media with a greater than 1 mL fill volume.
Interfering substances:


Specimens with mucin concentrations at or above 50mg/mL 
Collection and Preparation:
Collect saliva swab samples and place into a transport tube (with or without viral transport media) according to established laboratory methods.  No special preparation of the neonate is required in order to collect the sample.
 NOTE:  Collect saliva swabs at least one hour after consumption of breastmilk.
Saliva swabs may be stored at room temperature (19-30 C), refrigerated (2-8 C), or frozen (≤ -20 C) after collection and during transportation to the laboratory.  Samples should be tested as soon as possible but may be stored for up to 48 hours at 19-30 C, or 7 days refrigerated (2-8 C) prior to testing.  Samples that will not be tested within 7 days should be frozen immediately at ≤ -20 C and may be stored up for to 14 days.  Saliva samples on dry swabs or in VTM may be frozen and thawed up to 2 times after storage at ≤ -20 C prior to testing.
MATERIALS AND EQUIPMENT:
Materials Provided:
The maximum number of tests obtained from this test kit is listed on the outer box.

1. Alethia CMV Test Device: Two-chambered device containing lyophilized amplification reagents (DNA polymerase, deoxynucleotide triphosphates) with Cytomegalovirus specific primers (TEST Chamber) and human mitochondrial DNA-specific primers (CONTROL Chamber).

2.
Alethia CMV Buffer I: Lysis solution containing 0.2N sodium hydroxide and 1% Triton-X 100.

3.
Alethia CMV Buffer II: Tris-buffer solution containing 0.09% azide as a preservative.

Materials Provided Separately

1. Alethia CMV External Control Kit: Meridian Bioscience, Inc. Catalog Number: 479880

Materials and Equipment Not Provided:
1. Disposable latex gloves, powder free

2. DNase/RNase-free, aerosol resistant pipette tips

3. Specimen collection flocked swabs: 

Dry Swab: Flocked swab in Dry Tube (e.g., Copan catalog 553C)

OR

Swab in Viral Transport Media: Flocked swab in Transport Media (Maximum Fill Volume: 1 mL; e.g., BD UVT catalog BD 220526 or Puritan UniTranz-RT UTM catalog UT116)

4. Interval Timer

5. Vortex mixer

6. Micropipette capable of dispensing 50 μL
7. Micropipette capable of dispensing 100 µL
8. AlethiaTM Instrument; Meridian Bioscience, Inc. Catalog Number: 610189 
PERFORMANCE CONSIDERATIONS:
1. All reagents are for in vitro diagnostic use only.  

2. CAUTION: The device contains material of human origin and should be handled as a potential carrier and transmitter of disease. 

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 workflow, and proper use and care of equipment, should be employed.

6. Alethia CMV Test Devices contain lyophilized reagents.  The protective pouches should not be opened until ready to perform the assay.

7. Alethia CMV Test Devices include 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 CMV Test Devices and tubes immediately after processing.  Leave the Test 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.   

STORAGE REQUIRMENTS:

The expiration date is indicated on the kit label.  Store the kit at 2-30 C.
Ensure kit reagents are at room temperature (19-30 C) before use.  Incorrect results may be obtained if reagents are not brought to room temperature prior to use. 

At this facility, kits are stored: _______________________________________________
CALIBRATION:

Not applicable to this assay.
QUALITY CONTROL:

This test should be performed per applicable federal, state and local regulations or accrediting agencies.
1. Each device contains an internal control that controls for amplification inhibition, assay reagents and sample processing effectiveness.  Human mitochondrial DNA, which serves as the internal control DNA, is liberated from the saliva sample and processed through all steps of the procedure.  Primers for amplification of human mitochondrial DNA are present in the Control Chamber of the Alethia Test Device.

2. Good laboratory practice guidelines recommend the use of control materials.  Users should follow the appropriate federal, state and local guidelines concerning the running of external quality controls.  

3. Alethia CMV External Control Reagents are supplied separately (Catalog 479880).  It is recommended that the reactivity of each new lot and each new shipment of Alethia CMV 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 CMV test kit should not be used in patient testing if the external controls do not produce the correct results.

4. A separate Test 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:________________________________________________________________

TEST PROCEDURE:
Specimen Preparation:
NOTE: Ensure the Alethia instrument is powered on and required performance verifications have been completed prior to initiation of SPECIMEN PREPARATION.  Refer to the Alethia instrument Operator’s Manual for further information regarding instrument set-up and operation.

NOTE: Ensure specimens are at room temperature (19-30 C) before specimen preparation.

NOTE: When vortexing solutions, care should be taken to avoid foaming to prevent splash, touch and aerosol contamination of target viral nucleic acids.  Good laboratory practices should be adhered to when performing the Alethia CMV assay.


1. Swab preparation

· Dry Swab: Remove cap from the Buffer I tube and insert the swab head into the fluid.  Rotate the swab head approximately 5 times to elute the saliva.  Press the swab against the side of the tube to squeeze out fluid contents.  Discard the swab and recap tube. 

OR

· Swab in transport medium: Remove the cap from the Buffer I tube.  Using a micropipette, transfer 100 µL of transport medium to Buffer I tube and recap.  Vortex tube for approximately 10 seconds to mix.  

2. Incubate at 19-30 C for 2-3 minutes. 

3. Remove the cap from the Buffer II tube.  Using a micropipette, transfer 50 µL of Buffer I solution to the Buffer II tube.  Recap the Buffer II tube. 
4. Vortex the Buffer II tube for approximately 10 seconds to mix.  Diluted samples may be held in Buffer II solution at 2-30 C for up to 3 hours.  Samples must be warmed to room temperature (19-30 C) prior to preceding to TEST PROCEDURE. 

Test Procedure:
NOTE: A maximum of 10 samples can be processed in a single Alethia   instrument run.  

1. For each sample, remove 1 Alethia CMV Test Device from its protective pouch.  Carefully open the Test Device, holding the chambers such that the lyophilized reagents will not fall out upon opening.  Place the device on a flat surface or in a rack that can accommodate the device. 

2. Using a micropipette, transfer 50 µL of the sample to both the TEST (Left/White Bead) and CONTROL (Right/Yellow Bead) chambers of the Alethia CMV Test Device.  Take care to not introduce air to the reaction mixtures.  Do not mix reactions with pipette.  Close the Alethia Test Device and fasten the latch securely.

3. Tap the device on the bench top or mix to remove air bubbles.  Examine the Test Device for rehydration of the Control and Test Beads, and 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.  No more than 10 minutes should elapse before initiating amplification and detection (i.e., amplification and detection should be initiated within 10 minutes of adding the sample to the Test Device).

4. Insert the Alethia Test Device into the Alethia instrument and initiate amplification reaction and detection.  Results will be displayed at the conclusion of the run.

This facility’s procedure for specimen preparation is:____________________________  ______________________________________________________________________
This facility’s procedure for sample labeling is:_________________________________ ______________________________________________________________________
CALCULATIONS:

There are no calculations associated with this procedure.

INTERPRETATION OF RESULTS:

	Sample ID 
	Reported Result
	Interpretation

	Patient Specimen
	POSITIVE
	Cytomegalovirus target DNA was detected

	
	NEGATIVE
	No Cytomegalovirus DNA detected

	
	INVALID*
	No reportable result.  The test should be repeated:  Samples can be retested from the Buffer II preparation within 3 hours of sample preparation. 

	Positive Control
	POSITIVE
	Valid positive control result.  Reagents active at time of use; Alethia instrument 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 at 1-800-343-3858 (US) or your local distributor.

	
	INVALID
	No reportable result.  Run must be repeated.  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 at 1-800-343-3858 (US) or your local distributor.

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

	
	INVALID
	No reportable result.  Run must be repeated.  Improper sample preparation, reagent failure, instrument failure or internal control failure.

	EMPTY WELL
	NONE
	No Alethia Test Device in the Alethia instrument well.
OR

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


*Interpretation Notes

· Invalid results may occur as a result of inhibitory specimens, improper sample preparation, reagent failure, no human DNA in the specimen, instrument failure, or internal control failure.
· For VTM specimens, retesting may be performed with the original specimen if sufficient volume remains (see Specimen Collection and Preparation section for additional guidance).

In the event this test becomes inoperable, this facility’s course of action for patient samples is:_______________________________________________________________________

REPORTING OF RESULTS:
Negative test:  Report test results as “No Cytomegalovirus DNA detected or is below the level of detect”
Positive test:  Report test result as “Cytomegalovirus target DNA was detected”
EXPECTED VALUES:
The observed prevalence of CMV from prospectively collected saliva specimens during this study was 0.3% (5/1,514).  The results stratified by age and sex are provided below.  

	Sex/Age Group
	Samples positive by CRM
	Prevalence in Overall Prospectively

Tested Population*

	Female
	
	

	14-17 days
	1
	0.1%

	Male
	
	

	0-3 days
	4
	0.3%

	Total
	5
	0.3%


*Total number of prospectively tested specimens 1,514

ASSAY SPECIFICITY:

CROSSREACTIVITY:

Cross-reactivity studies were performed with a panel of 40 microorganisms and human genomic DNA, each diluted in dry swab simulated negative clinical matrix. Microorganims selected include those with genetic similarity to CMV and those likely to be present in the oral cavity of neonates.  Microorganims were diluted in dry swab simulated negative clinical matrix to the indicated concentration (see table below) and tested in triplicate.  No cross-reactivity with the Alethia CMV assay was observed.

	Microorganism
	Test concentration
	Test Results

(npos/ntotal)
	Microorganism
	Test concentration
	Test Results

(npos/ntotal)

	Acinetobacter baumannii
	1.2x107 CFU/mL
	0/3
	Adenovirus
	3.80x105 TCID50/mL
	0/3

	Actinomyces odontolyticus
	1.2x107 CFU/mL
	0/3
	Coronavirus
	2.19x105 TCID50/mL
	0/3

	Bordetella pertussis
	1.2x107 CFU/mL
	0/3
	Coxsackievirus
	4.07x106 TCID50/mL
	0/3

	Candida albicans
	1.2x107 CFU/mL
	0/3
	Enterovirus 71
	1.26x105 TCID50/mL
	0/3

	Escherichia coli ATCC 35218
	1.2x107 CFU/mL
	0/3
	Epstein Barr Virus
	3.39x108 cp/mL
	0/3

	Fusobacterium nucleatum
	1.2x107 CFU/mL
	0/3
	Herpes Simplex Virus 1 
	9.5x105 TCID50/mL
	0/3

	Haemophilus influenzae
	1.2x107 CFU/mL
	0/3
	Herpes Simplex Virus 2 
	1.3x105 TCID50/mL
	0/3

	Haemophilus parainfluenzae
	1.2x107 CFU/mL
	0/3
	Human herpesvirus 6B 
	6.16x107 cp/mL
	0/3

	Moraxella catarrhalis
	1.2x107 CFU/mL
	0/3
	Human herpesvirus 7 
	3.80x105 TCID50/mL
	0/3

	Mycoplasma pneumoniae
	3.70x107 CCU/mL
	0/3
	Human herpesvirus 8 
	2.13x108 cp/mL
	0/3

	Porphyromonas gingivalis
	1.2x107 CFU/mL
	0/3
	Human metapneumovirus 
	6.61x105 TCID50/mL
	0/3

	Pseudomonas aeruginosa
	1.2x107 CFU/mL
	0/3
	Influenza A
	3.80x105 TCID50/mL
	0/3

	Staphylococcus aureus
	1.2x107 CFU/mL
	0/3
	Influenza B
	4.57x105 TCID50/mL
	0/3

	Staphylococcus epidermidis
	1.2x107 CFU/mL
	0/3
	Parainfluenza virus 1
	1.95x106 TCID50/mL
	0/3

	Streptococcus agalactiae (GBS)
	1.2x107 CFU/mL
	0/3
	Parainfluenza virus 2
	5.89x106 TCID50/mL
	0/3

	Streptococcus anginosus (Group F)
	1.2x107 CFU/mL
	0/3
	Parainfluenza virus 3
	2.19x105 TCID50/mL
	0/3

	Streptococcus mitis
	1.2x107 CFU/mL
	0/3
	Respiratory syncytial virus A 
	3.2x105 TCID50/mL
	0/3

	Streptococcus oralis
	1.2x107 CFU/mL
	0/3
	Respiratory syncytial virus B 
	4.6x105 TCID50/mL
	0/3

	Streptococcus salivarius
	1.2x107 CFU/mL
	0/3
	Rhinovirus
	1.51x105 TCID50/mL
	0/3

	Streptococcus sanguinis
	1.2x107 CFU/mL
	0/3
	Varicella Zoster Virus 
	3.36x109 cp/mL
	0/3

	Human Genomic DNA
	6.18x106 cp/mL
	0/3
	n/a
	n/a
	n/a


TEST FOR INTERFERING SUBSTANCES:

Interference testing was performed in the presence of chemical and biological substances introduced directly into contrived CMV low positive (3X LoD) and negative samples.  Two unique positive samples and one negative sample were tested in triplicate.  The substances tested, the concentrations evaluated, and test results are shown in the following table.  No interference was observed with the following substances with the Alethia CMV assay at the specified test concentrations (i.e., all positive replicates tested produced positive Alethia CMV test results and all negative replicates tested produced negative Alethia CMV test results).

	Substance Tested
	Test concentration
	Test Results (ndetected/ntotal)

	
	
	CMV Negative Sample
	CMV Positive Sample #1
	CMV Positive Sample #2

	Infants’ Pain & Fever (Acetaminophen)
	0.2 mg/mL
	0/3
	3/3
	3/3

	Acetylsalicylic acid
	0.65 mg/mL
	0/3
	3/3
	3/3

	Caffeine
	0.06 mg/mL
	0/3
	3/3
	3/3

	Enfamil™ Fer-In-Sol® (Ferrous Sulfate)
	1.5 mg/mL
	0/3
	3/3
	3/3

	Enfamil Premium® Infant Formula Newborn
	10% v/v
	0/3
	3/3
	3/3

	Infants’ Mylicon® Gas Relief (Simethicone)
	2 mg/0.3 mL
	0/3
	3/3
	3/3

	Gaviscon® infant (Sodium alginate) 
	1.2 mg/mL
	0/3
	3/3
	3/3

	Magnesium alginate 
	0.467 mg/mL
	0/3
	3/3
	3/3

	Infants’ Ibuprofen 
	0.5 mg/mL
	0/3
	3/3
	3/3

	Enfamil™ Poly-Vi-Sol® 
	8% v/v
	0/3
	3/3
	3/3

	Little Remedies® Saline spray/drops
	10% v/v
	0/3
	3/3
	3/3

	Methadone
	0.002 mg/mL
	0/3
	3/3
	3/3

	Morphine sulphate
	0.0005 mg/mL
	0/3
	3/3
	3/3

	Nystatin
	1000 U/mL
	0/3
	3/3
	3/3

	Prednisone 
	0.0003 mg/mL
	0/3
	3/3
	3/3

	Casein 
	10 mg/mL
	0/3
	3/3
	3/3

	Mucin (from porcine stomach – Type II)*
	25 mg/mL
	0/3
	3/3
	3/3

	White blood cells 
	10% v/v
	0/3
	3/3
	3/3

	Whole blood
	10% v/v
	0/3
	3/3
	3/3

	*When mucin was tested at a concentration of 50 mg/mL, the negative sample tested negative in 3/3 replicates and CMV positive sample #1 tested positive in 3/3 replicates.  CMV positive sample #2 produced two invalid test results, and one positive test result for the three replicates tested. The mucin concentration in the samples was reduced to 25 mg/mL and testing was repeated, producing the results shown in the table. No interference was observed with a mucin concentration of 25 mg/mL.


LIMITATIONS OF THE PROCEDURE:
1. This product can only be used with the Alethia instrument.
2. Samples containing mucin at concentrations >25 mg/mL may produce invalid results with the Alethia CMV assay. 
3. The results of the Alethia CMV assay are not intended to be used as the sole basis for diagnosis, treatment, or other patient management decisions.

4. The Alethia CMV assay is a qualitative assay and does not provide quantitative values or information about viral load. 
5. The detection of nucleic acids is dependent upon proper specimen collection, handling, transportation, storage, and preparation.  Failure to observe proper procedure in any one of these steps may lead to incorrect results. 
6. Viral nucleic acid may persist in vivo, independent of viability.  The Alethia CMV assay does not distinguish between viable and nonviable virus. 
7. 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 virus nucleic acids or amplified product, and from non-specific signals.  
8. Saliva sample should be obtained at least one-hour after breast feeding to avoid contamination from cytomegalovirus which may result in a false positive result.  Current treatment guidelines suggest waiting at least an hour after breastfeeding to obtain the sample.

9. Viral transport media fill volumes greater than 1 mL are not acceptable for use with the Alethia CMV assay.

10. Crossover contamination was observed for this device, it is recommended that good laboratory practices be adhered to when performing the Alethia CMV assay; gloves should be changed frequently to avoid carryover contamination.
PERFORMANCE CHARACTERISTICS:
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