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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 is an Enzyme immunoassay (EIA) for the qualitative detection of human adenoviruses directly from stool specimens and confirms the presence of adenovirus in cell culture isolates from respiratory, ophthalmic or enteric specimens.

Premier Adenoclone utilizes monoclonal antibodies in a solid phase sandwich type assay.  Breakaway microwells are coated with a monoclonal anti-adenovirus antibody.  An aliquot of fecal suspension or undiluted cell culture fluid is added to the microwell and incubated simultaneously with an anti-adenovirus monoclonal antibody conjugated to horseradish peroxidase, resulting in the adenovirus antigen being sandwiched between the solid phase and enzyme antibodies.  After 60 minutes incubation at room temperature, the sample well is washed with purified water to remove unbound specimen and the excess enzyme labeled antibodies.  Enzyme substrate (urea peroxide) and chromogen (tetramethyl-benzidine) 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 - Phosphate buffered saline with 0.02% thimerosal as preservative

3. Enzyme Conjugate - Horseradish Peroxidase conjugated to anti-adenovirus murine monoclonal antibody in a buffered protein solution with gentamicin and 0.02% thimerosal as preservatives

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

5. Part A Substrate - Substrate buffer contains urea peroxide

6. Part B Substrate - Substrate buffer contains tetramethylbenzidine

7. Stop Solution - Contains 1N 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. Test tubes, 12 x 75 mm

2. Deionized or distilled water

3. Absorbent paper

4. Precision micropipettes and 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 EIA plate reader capable of reading absorbance at 450 nm (optional)

7. Device for dispensing wash solution such as multichannel pipette, syringe with manifold wash bottle

8. Timer (minimum 1 hour)

9. Sterile swabs and viral transport medium (commonly a balanced salt solution containing a viral stabilizing protein and antibiotics).  The medium must not be inhibitory to either adenovirus or to cell lines16
10. Adenovirus susceptible cell cultures and a light microscope to examine cultures.  Susceptible cell cultures for the growth of adenovirus are continuous cell lines of epithelial origin such as HeLa, HEK, HEp-2, KB and Graham 2932, 3.  Only Graham 293 cells should be used for isolation of adenovirus types 40 and 415
11. Adenovirus positive control cultures, i.e. ATCC#VR-2, Adenovirus type 2

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. CAUTION: Because of the affinity of adenovirus for the ocular area, hand to eye contact should be carefully avoided during processing of specimens or performing diagnostic tests16.

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

7. 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.

8. Avoid splashing or generation of aerosols.

9. Do not use Premier Adenoclone reagents beyond the kit expiration date.  Each working 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.

10. Do not interchange or mix lots of Premier Adenoclone reagents.

11. Avoid microbial contamination of reagents or incorrect results may occur. Contamination of samples could cause false results.

12. Use aseptic technique and sterile equipment and materials for all tissue culture procedures.

13. Use separate pipettes or pipette tips for each sample, control and reagent.  Avoid contamination with metal ions.

14. 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 once opened.

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 is supplied with a positive and negative (sample diluent) control which are to be used every time an assay is run.  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.

In addition to the positive and negative controls supplied, when performing tissue culture confirmation, two other types of controls may be used at the discretion of the laboratory.  These controls insure that the tissue culture system employed is functioning properly:

· Uninfected cell supernatant from the same lot as those used to isolate the virus can be utilized as a negative control.

· Infected cell supernatant from a known adenovirus positive specimen (25% CPE or greater) can be utilized as a positive control.

The uninfected cell supernatant well should be colorless with an absorbance at 450 nm of less than 0.150.  The infected cell supernatant from a known positive should be blue.  The absorbance at 450 nm will depend on the degree of infection, but should be greater than 0.150.

If the positive and negative controls supplied with the kit do not perform properly, contact Meridian’s Technical Services Department at 1-800-343-3858 (US) or your local distributor.  If the positive and negative controls supplied work properly but the tissue culture controls do not perform properly, an evaluation of the cell lines and procedures involved is required.

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:________________________________________________________________

SPECIMEN:

Preferred sample types:

Direct stool specimens

Cell culture isolates from respiratory, ophthalmic, or enteric specimens
Undesirable specimens:

For Direct Stool testing:  Stool specimens or rectal swabs should be collected in 




containers that do not contain media, preservatives, animal serum, metal ions, 



oxidizing agents or detergents. 

Samples collected for culture:  Samples placed in media which is not viral transport 



media.
Interfering substances:  Media, preservatives, animal serum, metal ions, 




oxidizing agents or detergents may interfere with assay performance.
Specimen Collection:

Proper specimen collection is critical for the isolation of adenovirus in cell culture and should only be attempted by experienced personnel.  The optimum time for specimen collection is as soon as possible after onset of symptoms.  Adenovirus is most commonly isolated from respiratory, ophthalmic and rectal specimens, but has been recovered from virtually every organ system in man.  The site of infection should be thoroughly swabbed to collect epithelial cells.  Place the swab directly in approximately 3 mL of viral transport medium and swirl vigorously.  The specimen should be sent promptly to the laboratory on ice according to 42 CFR (Code of Federal Regulation) 72.

Alternatively, nasopharyngeal aspirates, secretions or washes can be collected.  It is generally more effective and convenient to collect 2-5 mL naso-pharyngeal secretions by aspiration, using a small tube connected to a specimen collection bottle with the tube inserted into the patient's nose.  This system is commercially available as the mucous trap.  In cases in which nasal secretions are insufficient, nasal washes with 1-2 mL of sterile saline through the nostril may be used.  A minimum of 0.2 mL of secretion should be collected.

Rectal swabs or stool specimens collected for culture should be placed in 1 mL of viral transport media. Caution should be taken when using rectal swabs to assure that sufficient fecal sample (30 to 50 mg of raw stool) is obtained.

All specimens should be held at 2-8 C on ice and not frozen unless a delay of more than 72 hours before cell culture inoculation is anticipated.  In such cases, rapidly freeze the specimen in a bath of dry ice and acetone or alcohol and store at –20 C or colder for up to one month.  Avoid slow freezing (e.g. placing into a –20 C freezer) as this may destroy infectivity of adenovirus in clinical specimens.  Do not store specimens in a self-defrosting freezer.  Avoid repeated freezing and thawing of specimens.  For direct testing of stool specimens: Stool specimens or rectal swabs should be collected in containers that do not contain media, preservatives, animal serum, metal ions, oxidizing agents or detergents as any of these additives may interfere with the Premier Adenoclone assay.  Caution should be taken when using rectal swabs to assure that sufficient fecal sample (30 to 50 mg) is obtained.  Diluted samples may be stored at 2-8 C for 3 days without interference with the assay performance.  For long term storage of undiluted stool specimens, store at –20 C or colder.  Do not store in self-defrosting freezers.  Avoid repeated freezing and thawing of specimens.

Specimen Preparation for Isolation:
Susceptible cell cultures for the growth of adenovirus are continuous cell lines of epithelial origin such as HeLa, HEK, HEp-2, KB and Graham 293.  Only Graham 293 cells should be used for the isolation of adenovirus types 40 and 41.  Different cell lines as well as different passages of the same cell lines may vary greatly in viral sensitivity.  Each lab should establish their own QC procedures for ensuring the acceptability of tissue culture cells for routine tissue culture isolation.

Swabs arriving in a viral transport medium should be swirled vigorously and excess fluid removed by firmly pressing the swab against the side of the tube. Inoculate into susceptible cell cultures.  Do not accept dry swabs for viral isolation.

All aspirates, secretions and washes should be pipetted vigorously to obtain a homogeneous suspension.  The suspension should then be treated with antibiotics and inoculated into susceptible cell culture.

Stool specimens can either be used direct (see assay procedure) or prepared for cell culture isolation.  For the latter, grind a few grams of fecal material with a mortar, pestle, sterile sand or other abrasive.  Add that volume of diluent (e.g. culture medium) with antibiotics that results in a 10% suspension.  Clarify by centrifugation and inoculate into Graham 293 cells.

Ideally, specimen cell cultures should be monitored daily for the development of cytopathic effects (CPE) characteristic of adenoviruses.  The cells of an adenovirus infected monolayer become enlarged, rounded and retractile, eventually aggregating into irregular grape-like clusters.  These changes are generally associated with an increase in the acidity of the culture medium.  The time required for the development of CPE depends on the strain of adenovirus and concentration of infectious virus in the specimen.  Generally, GPE occurs within 2 to 7 days with adenovirus types 1, 2, 3, 4, 5, 6 and 7.  Other adenovirus strains, especially those in subgroup D, can require tip to 28 days before recognizable CPE develops or may even require a blind cell culture passage.  It is recommended that cultures are ready for confirmation when at least 25% of CPE becomes evident.

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 decontamination 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.

Specimen Preparation:
Assay of Tissue Culture Specimen Fluid

When tissue cultures exhibit at least 25% to 50% CPE, add 2 drops (100 µL) of tissue culture fluid directly into the microwells, using the sample transfer pipette.  DO NOT DILUTE TISSUE CULTURE FLUID.
Assay of Direct Stool Specimen

Add 1 mL of sample diluent to properly marked tube, using a sample transfer pipette.  Add samples by one of the following:

1. Solid stool — press sample into sample transfer pipette to first mark (see figure below).

2. Liquid stool — aspirate sample into sample transfer pipette to first mark (see figure below).

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

Resuspend sample in 1 mL of sample diluent with sample transfer pipette by vigorously aspirating and eluting solution until a workable solution is obtained.

Sample Transfer Pipette

Diluent
Sample
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Using the sample transfer pipette, add 2 drops of either undiluted tissue culture fluid or diluted stool specimen to wells.  See test procedures for details.

  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 either diluted fecal sample, undiluted tissue culture fluid, 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 (20-30 C) 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 and 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. After reading and recording results, discard the used wells and absorbent paper into biohazardous waste.

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 snowing 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 is absent or below the level of  
detection of the assay.”

Positive test:  Report test result as “Adenovirus detected.”
EXPECTED VALUES:
Rate of positivity may vary depending on geographic location, method of specimen collection, handling and transportation, cell culture system used or 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.  In children under 5 years, approximately 5% of acute respiratory disease is due to adenovirus.

Approximately 10% of childhood pneumonia may be of adenovirus etiology.  Acute hemorrhagic cystitis in children may be caused by adenoviruses in 20 to 70% of cases.  Enteric adenoviruses (types 40 and 41) have been implicated in approximately 10% of pediatric patients with gastroenteritis and appears most frequently in children under 2 years of age.  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 neonate stools are tested directly.

In adults, adenoviruses have been implicated at times in cervicitis, and in acute respiratory disease, especially in military recruits.  Ocular infections such as epidemic keratoconjunctivitis and so called "swimming pool conjunctivitis" due to adenoviruses may occur in any age group and those in any group who are immunosuppressed may become infected with adenoviruses.
ASSAY SPECIFICITY:

CROSSREACTIVITY:

The following microorganisms and viruses were tested in Premier Adenoclone and showed no cross reactivity in the test.  All cross-reactivity tests utilized stock cultures containing an estimated 107-109 infectious organisms per mL with the following exceptions: calcivirus, SRV, rotavirus, norwalk virus and astrovirus were tested as EM positive stools; Clostridium difficile was tested as a toxin positive.  Stool and urine was tested and found to be negative.

Microorganisms

	Pseudomonas aeruginosa
	Staphylococcus aureus* (Cowan)
	Mycoplasma arginini

	Enterobacter aerogenes
	Clostridium difficile
	Mycoplasma hominus

	Enterobacter cloacae
	Candida albicans
	Mycoplasma hyorthinis

	Klebsiella pneumoniae
	Proteus mirabilis
	Mycoplasma orale

	Serratia marcescens
	Acholeplasma laidlawii
	Mycoplasma pneumoniae

	Escherichia coli
	
	


Viruses

	Coxsackievirus A-9
	Rhinovirus 3
	Echovirus 6

	Coxsackievirus B-3
	Rhinovirus 17
	Echovirus 7

	Coxsackievirus B-4
	Rhinovirus 43
	Echovirus 9

	Coxsackievirus B-5
	Varicella zoster
	Echovirus 11

	Poliovirus I
	Chlamydia trachomatis
	Echovirus 17

	Poliovirus II
	Simian foamyvirus 2
	Echovirus 18

	Poliovirus III
	Simian foamyvirus 8
	Echovirus 22

	Human Coronavirus
	Measles
	Herpes simplex 1

	Reovirus 1
	Respiratory Syncytial virus
	Herpes simplex 2

	Reovirus 2
	Cytomegalovirus
	Small round virus (SRV)

	Reovirus 3
	Influenza A
	Rotavirus

	Parainfluenza-1
	Influenza B
	Norwalk virus

	Parainfluenza-2
	Calicivirus
	Astrovirus

	Parainfluenza-3
	Papovavirus SV-40
	Myxoviruses-Paramyxovruses SV-5


*False positive results 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.

LIMITATIONS OF THE PROCEDURE:
Premier Adenoclone assay is highly specific and sensitive for adenovirus antigen.  The monoclonal antibody in this test reacts with the group specific hexon antigen.  It will detect all 41 known serotypes, but cannot be used to differentiate types.

A negative result does not exclude the possibility of adenovirus infection in the patient.  Failure to detect adenovirus may be a result of factors such as collection of specimen at an improper time in the disease when too few virions are present, improper sampling or handling of the specimen, failure of cell culture, etc.

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.

All positive results must be interpreted with caution since adenovirus is capable of latency and recrudescence. Asymptomatic shedding may occur up to 18 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 evaluations of patient or other diagnostic procedures.

Co-infection with bacterial pathogens is possible.  Therefore, bacteriological tests should be performed in parallel with this test to rule out bacteriological etiology.  The use of Premier Adenoclone for direct specimen testing other than stool specimens is not recommended as insufficient antigen, inadequate or improper specimen collection may cause negative results.  This test is intended for use for culture confirmation or direct stool specimens.  A positive result in feces, in association with diarrhea is highly suggestive of adenoviral gastroenteritis.  Adenovirus types 40 and 41 have been most often associated with viral 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
REFERENCES:

Refer to Directional Insert – Meridian Bioscience Premier Adenoclone
Meridian Bioscience

3471 River Hills Drive

Cincinnati, OH 45244 USA
Ph:  (800) 343-3858, (513) 271-3700
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