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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 effect this procedure, are identified.   Any modifications to this document are the sole responsibility of the person making the modifications.
PRINCIPLE:
Premier Adenoclone-Type 40/41 is an enzyme immunoassay (EIA) for the qualitative detection of enteric adenovirus serotypes 40 and 41 in human fecal specimens.
Premier Adenoclone-Type 40/41 utilizes monoclonal antibodies in a solid phase sandwich type assay.  Breakaway microwells are coated with a monoclonal antibody directed against the group specific antigen for all known human adenoviruses.  An aliquot of fecal suspension is added to the microwell and incubated simultaneously with anti-adenovirus types 40 and 41 monoclonal antibodies, conjugated to horseradish peroxidase, resulting in the adenovirus antigen being sandwiched between the solid phase and enzyme conjugate.  After a 60 minute incubation at room temperature, the sample well is washed with distilled or deionized water to remove unbound specimen and enzyme labelled antibodies.  Enzyme substrate A (urea peroxide) and substrate B (tetra-methylbenzidine) are added to the wells and incubated for 10 minutes at room temperature.  Any bound enzyme-conjugate in the wells converts the colorless substrate to a blue color.

MATERIALS AND EQUIPMENT:
Materials Provided:
The maximum number of tests obtained from this test kit is listed on the outer box.

1. Microwells - Coated with Group Specific Anti-Adenovirus Murine Monoclonal Antibody.

2. Sample Diluent/Negative Control - Buffered saline with 0.02% thimerosal as preservative.

3. Positive Control - Inactivated Adenovirus (AD41) in buffer with 0.02% thimerosal as preservative.

4. Enzyme Conjugate - Horseradish Peroxidase conjugated to anti-adenovirus types 40 and 41 murine monoclonal antibodies in a buffered protein solution with gentamicin and 0.02% thimerosal as preservatives.

5. Substrate A - Substrate buffer contains urea peroxide.

6. Substrate B - Substrate buffer contains tetramethylbenzidine.

7. Stop Solution - Contains 1 N sulfuric acid.  Caution: Avoid contact with skin.  If skin contact occurs, flush with water.

8. Microwell Holder

9. Sample Transfer Pipettes

Materials and Equipment Not Provided:
1. 12 x 75 mm test tubes, test tube rack

2. Deionized or distilled water

3. Absorbent paper

4. Precision micropipette tips to deliver 100 µL and 1000 µL (optional)

5. Waste container with a 1:10 dilution of household bleach.  For autoclaving, use an iodophor disinfectant

6. Microwell plate reader capable of reading absorbance at 450 nm (optional)

7. Device for dispensing wash solution such as multi-channel pipette, syringe with manifold, wash bottle, etc

8. Timer (minimum 1 hour)

PERFORMANCE CONSIDERATIONS:
1. All reagents are for in vitro diagnostic use only.

2. Do not mouth pipette samples or reagents.  Avoid contact with broken skin or mucous membranes.

3. Do not smoke, eat or drink in areas where specimens or kit reagents are handled.

4. Wear disposable gloves while handling samples and wash hands after assay is complete.  Patient specimens, assay controls and all materials coming into contact with them should be handled at Biosafety Level 2 as recommended in the CDC/NIH manual "Biosafety in Microbiology and Biomedical Laboratories”.

5. Avoid skin contact with stop solution (1N sulfuric acid).  It may cause irritation and burns.  Flush with water if contact occurs.

6. Dispose of all materials used to perform the test by autoclaving at 121 C for at least one hour.  Liquid waste may be disposed by mixing with a 1:10 dilution of household bleach for a minimum of 30 minutes.  CAUTION:  Liquid waste containing stop solution must be neutralized before addition of household bleach.

7. Avoid splashing or generation of aerosols.

8. Do not use Premier Adenoclone-Type 40/41 reagents beyond the kit expiration date.  Each reagent has been optimized for maximum performance.  Dilution or adulteration of these reagents may result in a loss of sensitivity.  Incubation time and temperatures other than those specified may give erroneous results.

9. Do not interchange or mix different lots of Premier Adenoclone-Type 40/41 reagents.

10. Avoid microbial contamination of reagents or incorrect results may occur.  Contamination of samples could cause erroneous results.

11. Use separate pipettes or pipette tips for each sample, control and reagent.

12. DO NOT REUSE MICROWELLS.

STORAGE REQUIRMENTS:

Store kit reagents at 2-8 C.  Bring kit reagents to room temperature (20-30 C) before use and promptly return to 2-8 C after use.  Keep microwells in pouch until the pouch reaches room temperature.  Return all unused microwells to their original foil pouch.  The microwells are stable for the shelf life of the kit after opening.

At this facility, kits are stored: _______________________________________________
CALIBRATION:

Not applicable to this assay.
QUALITY CONTROL:

This test should be performed per applicable local, state, or federal regulations or accrediting agencies.

Premier Adenoclone-Type 40/41 is supplied with a positive and negative (sample diluent) control which are to be used every time an assay is performed.  These reagents are used to insure that the kit reagents are working properly.  The positive control well should be clearly blue with an absorbance at 450 nm of greater than 0.30.  The negative control must have no visible color, and an absorbance at 450 nm of less than 0.150.

If the positive and negative controls do not perform properly, 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.

SPECIMEN:

Preferred sample types:


Human stool specimens
Undesirable specimens:
Stool samples containing media, preservatives, animal serum or detergent 
Interfering substances:  Media, preservatives, animal serum, or detergents may interfere with 




assay performance.

Specimen Collection and Preparation:  

Add 1 mL of Sample Diluent/Negative Control to properly marked tube, using a transfer pipette or precision pipette. Add samples by one of the following:

1. Stool specimens or rectal swabs should be collected in containers that do not contain media, preservatives, animal serum or detergent as any of these additives may interfere with the Premier Adenoclone-Type 40/41 assay.  Caution should be taken when using rectal swabs to insure that sufficient fecal sample (30 to 50 mg of raw stool) is obtained.
2. Solid stool — press sample into transfer pipette to first mark.

3. Liquid stool — aspirate sample into transfer pipette to first mark.

4. Rectal swab — swirl swab in 1 mL of sample diluent to release fecal material.  Firmly press swab against side of tube to remove liquid.  Mix thoroughly.  Do not dilute further.

5. Diluted samples may be stored at 2-8 C for three days without interfering with the assay performance.  For long term storage of undiluted specimens, –20 C or colder is recommended.  Repeated freezing and thawing of samples is not recommended and may cause erroneous results.  Do not store in self-defrosting freezers.
Use the sample transfer pipette to add two drops (100 µL) of diluted stool specimen to each well.

Sample Transfer Pipette



       Diluent

           Sample
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TEST PROCEDURE:
Reagent Preparation:
1. Bring all reagents to room temperature (20-30 C) before use.

2. Return all reagents to 2-8 C immediately after use.

3. Do not allow microwells to dry between steps.

4. Prepare decontaminating vessel for discarding reagents and materials.

5. Reproducibility in any EIA assay is largely dependent upon the consistency with which the microwells are washed.  Carefully follow the recommended washing sequence as outlined in the EIA test procedure.

  Test Procedure:

1. Snap off a sufficient number of wells for samples and the controls and insert into the microwell holder.  Record sample position.

2. Add 2 drops (100 µL) of diluted fecal sample, negative control (sample diluent) or positive control to the bottom of separate microwells.

3. Add 2 drops (100 µL) of enzyme conjugate to each microwell.  Mix by gently swirling on table top.

4. Incubate at room temperature for 60 ± 5 minutes.

5. Pour the liquid out of the wells into a discard vessel.  Tap the microwell holder upside down vigorously against absorbent paper to ensure complete removal of liquid from the wells.

6. Fill all the wells to overflowing with deionized water and pour the liquid out as in Step 5.

7. Repeat the washing procedure (Steps 5 & 6) four more times for a total of 5 washes.

8. Add 2 drops (100 µL) of Substrate A (urea peroxide) solution, to each microwell.

9. Add 2 drops (100 µL) of Substrate B (TMB) solution to each microwell.

10. Incubate at room temperature for 10 minutes.

11. Discard the used wells and absorbent paper into biohazardous waste after reading and recording results.

Visual determinations can be made after incubating for 10 minutes in Step 10, and should be read within 10 minutes.  Samples with blue color greater than the negative control are positive.  Samples showing equal or less color than negative control are negative.

Optional - Spectrophotometric Procedure

Spectrophotometric determinations can be made by adding 2 drops (100 µL) of stop solution (1 N sulfuric acid) to each microwell after the incubation in step 10.  Read the absorbance of each microwell at 450 nm using a >600 nm reference filter (optional) against an air blank within 60 minutes.

CALCULATIONS:


There are no calculations associated with this procedure.

INTERPRETATION OF RESULTS:

1. Visual Determination:  Any sample with blue color more intense than that of the negative control is considered positive.  Any sample with color equal to or less intense than the negative control is considered negative.

2.
Spectrophotometric Determination:  Specimens with absorbance units (A450) greater than 0.150 are considered positive.  Specimens with absorbance equal to or less than 0.150 are considered negative, Occasionally, a discrepancy may occur between visual and spectrophotometric determinations with samples containing low amounts of antigen.  Spectrophotometric determination, being an objective method, is slightly more accurate.

NOTE: A precipitate may form in high positive samples. This will not affect the results.

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 “Adenovirus 40/41 is absent or below the level of  
detection of the assay.”

Positive test:  Report test result as “Adenovirus 40/41 detected.”
EXPECTED VALUES:
Rate of positivity may vary depending on geographic location, method of specimen collection, handling and transportation, test employed and general health environment of patient population under study.

The frequency of adenovirus infection will vary with the clinical syndrome and the age of the individual.  It has been reported that approximately 5 to 10% of viral gastroenteritis in infants and children under two years is caused by adenovirus types 40 and 41.2, 4, 6, 8, 13
Performance characteristics have not yet been fully determined for direct testing of neonatal stool samples.  Lack of false positive results should be determined in each individual laboratory before neonatal stools are tested directly.

ASSAY SPECIFICITY:

CROSSREACTIVITY:

1.
Non-enteric Adenovirus Subgroups: Adenoviral 3 + CPE culture supernatants were tested by Premier Adenoclone-Type 40/41.  The data shows no cross reactivity with the Premier Adenoclone-Type 40/41.

PLEASE NOTE: CPE culture supernates are not approved samples for use with this product.  The information derived from tests with culture filtrates that is cited here is provided for information purposes only.  Do not use culture supernates to verify specificity or sensitivity.

	Adenoviruses
	Premier Adenoclone- 

Type 40/41
	Premier Adenoclone- 

Group specific*

	Subgroup
	Type
	(A450)
	(A450)

	A
	12
	0.043
	> 3.0

	A
	18
	0.042
	> 3.0

	A
	31
	0.037
	> 3.0

	B
	3
	0.050
	> 3.0

	B
	7
	0.061
	> 3.0

	B
	21
	0.027
	> 3.0

	C
	1
	0.042
	> 3.0

	C
	2
	0.041
	> 3.0

	C
	6
	0.039
	> 3.0

	D
	22
	0.030
	> 3.0

	D
	37
	0.033
	> 3.0

	D
	39
	0.035
	> 3.0

	E
	4
	0.047
	> 3.0

	Negative control
	0.049
	0.060

	Positive control
	1.071
	0.580


* The Adenovirus subgroups were tested by Meridian Bioscience's Premier Adenoclone (Catalog #696007) group specific EIA, which detects all 41 types of human adenovirus to demonstrate the presence of adenovirus.

2. 
Microorganisms and Viruses: Common intestinal pathogens and other organisms occasionally present in feces were tested in Premier Adenoclone-Type 40/41 and showed no cross reactivity in the test.

Microorganisms

	Acholeplasma laidlawii
	Escherichia coli
	Proteus mirabilis

	Campylobacter laridis
	Klebsiella pneumoniae
	Pseudomonas aeruginosa

	Campylobacter fetus
	Mycoplasma arginini
	Salmonella dysenteria

	Candida albicans
	Mycoplasma hominus
	Serratia marcescens

	Clostridium difficile
	Mycoplasma hyorhinis
	Shigella sonnei

	Enterobacter aerogenes
	Mycoplasma orale
	Staphylococcus aureus* (Cowan)

	Enterobacter cloacae
	Mycoplasma pneumoniae
	


*False positives could occur with high levels of S. aureus, possessing protein A such as Cowan strain.  Staphylococcal enterocolitis is an uncommon disease generally described in adult patients and is extremely rare in infants and children.9, 10
Viruses

	Astrovirus
	Echovirus 22
	Reovirus 1

	Calicivirus
	Human Coronavirus
	Reovirus 2

	Chlamydia trachomatis

(serotype A)
	Influenza B
	Reovirus 3

	Coxsackievirus A-9
	Measles
	Respiratory Syncytial virus

	Coxsackievirus B-3
	Myxo/Paramyxoviruses SV-5
	Rhinovirus 3

	Coxsackievirus B-4
	Norwalk virus
	Rhinovirus 17

	Coxsackievirus B-5
	Papovavirus SV-40
	Rhinovirus 25

	Cytomegalovirus
	Parainfluenza-1
	Rhinovirus 43

	Echovirus 4
	Parainfluenza-2
	Rhinovirus 62

	Echovirus 8
	Parainfluenza-3
	Rotavirus

	Echovirus 11
	Poliovirus I
	Simian foamyvirus (Types 2 & 8)

	Echovirus 16
	Poliovirus II
	Small Round virus (SRV)

	Echovirus 20
	Poliovirus Ill
	Varicella zoster virus


A urine sample was tested in the Premier Adenoclone-Type 40/41 and found to be negative.

LIMITATIONS OF THE PROCEDURE:
Premier Adenoclone-Type 40/41 is highly specific and sensitive for adenovirus types 40 and 41 antigen.  Failure to detect adenovirus 40/41 may be a result of factors such as collection of specimen at an improper time in the disease, improper sampling or handling of the specimen.

A negative result for a stool sample may not preclude the presence of an infection with non-enteric adenovirus in other body fluids.  If respiratory or ophthalmic infection is suspected specimens from the site of infection should be cultured and confirmed with Meridian Bioscience's Premier Adenoclone (Catalog #696007).

All positive results must be interpreted with caution since adenovirus is capable of latency and recrudescence. Asymptomatic shedding may occur for months after infection.  Enteric adenoviruses may be found in the stools of asymptomatic children.  Test results should be interpreted in conjunction with information available from epidemiological studies or clinical evaluation of patient or other diagnostic procedures.

While the relationship between adenovirus 40/41 and gastroenteritis is well established, co-infection with other viral and bacterial pathogens (including non-enteric adeno-viruses) is possible.  Therefore, bacteriological tests should be performed in parallel with this test to rule out bacteriological etiology.  Meridian Bioscience's Premier Rotaclone rotavirus diagnostic kit (Catalog #696004) may be performed in parallel to rule out rotaviral gastroenteritis.  False positives could occur with high levels of S. aureus possessing protein A such as Cowan strain.  Staphylococcal enterocolitis is an uncommon disease generally described in adult patients and is extremely rare in infants and children.

PERFORMANCE CHARACTERISTICS:

Refer to Directional Insert – Meridian Bioscience Premier Adenoclone 40/41
REFERENCES:

Refer to Directional Insert – Meridian Bioscience Premier Adenoclone 40/41
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