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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:

Premier Toxins A&B is a qualitative enzyme immunoassay for the detection of Clostridium
difficile toxin A and toxin B in stool from patients with antibiotic-associated diarrhea.  Premier Toxins A&B is intended for use as an aid in the diagnosis of C. difficile associated disease (CDAD).
Premier Toxins A & B is an enzyme immunoassay for the direct detection of Clostridium difficile toxin A and toxin B in stool samples.  Breakaway microwells are coated with toxin specific monoclonal and polyclonal antibodies.  Diluted patient specimens and HRP-conjugated anti-toxin A and B polyclonal antibodies are added to microwells.  If either toxin is present in the diluted patient samples, HRP-conjugated toxin polyclonal antibodies (specific for both toxins) complexes are formed which remain in the microwells after washing.  After a final washing step, a substrate/chromagen (peroxide and tetramethylbenzidine) is added to the wells.  Any bound conjugate converts the substrate/chromagen to a blue color.  Addition of acid (Stop Solution I) converts the blue to a yellow color.

SPECIMEN:

Preferred sample types: Stool
Undesirable specimens: Preserved stool
Collection and Storage:
Collect stool specimens into a clean, airtight container with no preservative.  All stool specimens should be stored at 2-8 C and tested as soon as possible.  Ideally, stool specimens should be tested within 24 hours, but specimens may be held at 2-8 C for up to 72 hours prior to testing.  If specimens cannot be tested within 72 hours, they should be frozen immediately upon receipt at -20 C or colder.  A single freeze thaw cycle should not affect results. Repeated freezing and thawing of samples should be avoided.  Use only the Sample Diluent provided with this kit for diluting specimens. Specimen can be stored diluted in Sample Diluent in a sealed tube for up to 8 hours at 2-8 C.

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:
The maximum number of tests obtained from this test kit is listed on the outer box.

1.
Premier Toxins A & B Antibody-coated Microwells – Breakaway plastic wells coated with mouse monoclonal anti-toxin A antibody and polyclonal goat anti-toxin B antibody.

2. 
Premier Toxins A & B Positive Control – Inactivated toxin A and B in buffered protein solution containing gentamicin and thimerosal (0.02%) as preservatives.

3. 
Premier Toxins A & B Sample Diluent/Negative Control – Buffered protein solution containing gentamicin and thimerosal (0.02%) as preservatives.

4. 
Premier 20X Wash Buffer II – Concentrated wash buffer containing thimerosal (0.2%) as a preservative.

5. 
Premier Toxins A & B Enzyme Conjugate - Polyclonal goat anti-toxin A and anti-toxin B antibodies conjugated to horseradish peroxidase in buffered protein solution containing gentamicin and thimerosal (0.02%) as preservatives.

6. 
Premier Substrate I - Buffered solution containing peroxide and tetramethyl benzidine.

7. 
Premier Stop Solution I – 1M Phosphoric acid. CAUTION:  Avoid contact with skin.  Flush with water if contact occurs.

8.
Sample Transfer pipettes

9.
Microwell plate sealers

MATERIALS NOT PROVIDED:

1.
Test tubes for dilution of sample

2.
Distilled or deionized water
3.    OPTIONAL: EIA microwell reader capable of reading absorbance at 450 nm or 450/630nm*
4.
Squirt bottle
5.
Pipettes and graduated cylinder for making 1X Wash Buffer
6.
Wooden applicator sticks
7.
Absorbent paper
8.    Incubator 37 ± 2 C
9.    Timer

10.  Vortex mixer

11.
Waste container with disinfectant (ie, 10% solution of household bleach) and/or autoclavable biohazard bags
12.
Disposable gloves
13.  OPTIONAL: Centrifuge
14.  OPTIONAL: Stat Fax™ - 2200 Incubator/Shaker for use in 20 minute incubation procedure*
15.  OPTIONAL: Semi-automated microplate washer*

* It is the operator’s responsibility to validate the semi-automated microplate washer, incubators and readers prior to their use with this product.

PERFORMANCE CONSIDERATIONS:

1.
All reagents are for in vitro diagnostic use only.

2.
Kit reagents should be warmed to room temperature (21-27 C) and gently mixed 


before use.

3.
Do not mouth pipet samples or reagents. Avoid contact with skin or mucous membranes.

4.
Do not smoke, drink or eat in areas where specimens or kit reagents are handled.

5.
Wear disposable gloves while handling specimens and thoroughly wash hands afterwards.

6.
Do not interchange the Microwells, Enzyme Conjugate, Substrate I, and Positive Control reagents between lots.  (The Sample Diluent/Negative Control, 20X Wash Buffer II and Stop Solution I are interchangeable provided the reagents are within their assigned expiration dates.) 

7.
Do not use kit beyond the expiration date given on the kit label.



8.
Stop Solution I contains 1M phosphoric acid.  If contact with skin or mucous membranes occurs, flush with water immediately.



9.
Patient specimens may contain infectious agents and should be handled at Biosafety Level 2 as recommended in the CDC/NIH manual “Biosafety in Microbiology and Biomedical Laboratories”.



10. 
Avoid splashing or forming of aerosols when handling, diluting or transferring specimens.

11. 
Avoid microbial contamination of reagents or incorrect results may occur.



12.
Transfer pipettes provided must be used for specimen preparation and transfer.  Use 1 per specimen.  Cross contamination of samples or reagents may cause incorrect results.


13. 
All stool samples must be mixed thoroughly, regardless of consistency, to insure a representative sample prior to pipetting.


14. 
Reagent concentration, incubation times and temperatures have been optimized for sensitivity and specificity.  Best results are obtained by adhering to these specifications.



15. 
Positive Control contains inactivated toxin A and toxin B.  However, it should be handled as a potential biohazard.



16. 
Hold all vials vertically to ensure proper drop size and delivery.



17. 
Do not allow the tips of any vial to touch the microwells.



18. 
Replace colored caps on correct vials.



19. 
All reagents are provided already diluted to the proper concentration (except the Premier 20X Wash Buffer II).  Do not dilute further.



20. 
Any deviation below or above set incubation times may affect sensitivity and specificity and should be avoided.



21.
Do not use microwells if the foil pouch appears damaged (ie, has holes, punctures).

SHELF LIFE AND STORAGE:

1. 
Store all kit reagents at 2-8 C.  Return kit to the refrigerator promptly after use.

2. 
Keep microwells in their pouch until the pouch reaches room temperature to avoid condensation.  Return all unused microwells and the desiccant to the ziplock pouch and seal tightly.

3. 
Diluted Wash Buffer II may be kept at room temperature and used for up to three months.
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.
The Positive and Negative Controls must be used with each batch of specimens to provide quality assurance of the reagents and the procedure.  It is suggested that the results of each quality control check be recorded in an appropriate log book to maintain high quality testing procedures and compliance with regulatory agencies. 

2.
The Negative Control should read < 0.150 at 450 nm and < 0.100 at 450/630 nm but greater than 0.00. If control is < 0.00, re-blank the plate reader to air and reread the plate. 

3.
The Negative Control should be colorless to faint (barely visible) yellow when read visually.

4.
The Positive Control should read < 2.999 but > 0.600 at either 450 nm or 450/630 nm. The Positive Control should have a definite yellow color when read visually.
5.
If the expected control reactions are not observed, 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.
6.
Any positive well without visible color should be repositioned, wiped on the underside of the well and reread.
7.
At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing, or leakage.

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:

1.
Bring the entire kit, including microwell pouch, to room temperature (21-27 C) before use.  Return to 2-8 C immediately after use.

2.
Prepare decontamination vessel for discarding reagents and materials.

3.
Do not allow microwells to dry out between steps.

4.
Reproducibility in any EIA is largely dependent on the consistency and thoroughness with which the microwells are washed.  Carefully follow the recommended wash procedure as outlined in the EIA test procedure.  An automated washer may be used.

5.
Prepare 1X Wash Buffer as needed.  For example: 5.0 mL of 20X Wash Buffer II + 95.0 mL of distilled or deionized wash is sufficient to wash 1 strip.  Place in clean squirt bottle.  The 1X Wash Buffer can be stored at 21-27 C for up to 3 months.

6.
One Positive and 1 Negative Control well must be included with each run of specimens.  Use the Positive Control as provided.  DO NOT DILUTE.

7.
Use EIA plate sealers to cover the assay during incubation steps.  Cut to size, then remove paper backing before use.

SPECIMEN PREPARATION (1:5 Sample Dilution):
1 
Add 200 μL of Sample Diluent to a clean test tube with dropper assembly (or equivalent).

2.
Mix stool as thoroughly as possible prior to pipetting.
 
a.  For liquid or semi-solid stool: Using the disposable transfer pipettes and measuring to the 1st calibration mark (50 μL), transfer 50 μL of stool into the dilution tube containing Sample Diluent.  Rinse the transfer pipette by drawing the stool suspension in and out of the pipette several times.  Remove pipette and vortex the suspension thoroughly (15 seconds) and replace pipette in tube.

b.  Solid Stools: Using a wooden applicator stick, transfer a small 3-4 mm diameter portion of thoroughly mixed stool into Sample Diluent.  Emulsify stool using the wooden applicator stick then vortex 15 seconds.  Place a transfer pipette in the tube.  Promptly proceed to assay.

3.
Stool specimens may be centrifuged after dilutions.  Centrifuge at approximately 2750 x G for 5 minutes or until solid matter separates from liquid.  Proceed with the assay after recovering the supernatant.
[image: image1.emf]
This facility’s procedure for sample labeling is:_____________________________________ ___________________________________________________________________________ 

PROCEDURE:

NOTE: With large numbers of specimens, repetitive or multichannel pipettes may be used for dispensing the reagents.

1.
After the pouch has reached 21-27 C, break off the required number of microwells (1 well for each specimen plus 1 positive and 1 negative control well per batch).  Place the microwells in the microwell strip holder and record the location of all wells.  Unused microwells must be resealed in the pouch immediately (see SHELF LIFE AND STORAGE).

2.
Using the original transfer pipette, draw up diluted stool to the 100 μL calibration point (2nd mark from tip of the pipette) and add to the appropriate well (place pipette tip halfway into well and let sample slowly run down side of well).

3.
Add 2 free-falling drops of Positive Control to the appropriate well.  Add 100 μL (2nd mark on transfer pipette) of Negative Control (Sample Diluent) to the appropriate well.

4.
Add 1 free-falling drop of Enzyme Conjugate (50 μL) to all wells.  Mix wells by firmly shaking/swirling the plate for 30 seconds.

5.
Cut plate sealer to size and press firmly onto top of microwells to seal.  Incubate the plate for 50 minutes at 35-39 C.  Alternatively, laboratories equipped with a heated plate shaker (Stat Fax™-2200) can incubate and rotate the plate for 20 minutes at 37 C at 1000 rpm (setting #5).

6.
Carefully, remove the plate sealer and wash wells (see REAGENT PREPARATION):

a. 
Dump plate contents firmly into a biohazard receptacle.

b. 
Bang the inverted plate on a clean stack of paper towels

c. 
Fill all wells with 1X Wash Buffer directing stream of buffer to the sides of the wells to avoid foaming.  Immediately proceed to Step 6.d.

OPTIONAL: Alternatively, a semi-automated plate washer may be used.  Select the appropriate setting according to manufacture instructions.  After automated washing is complete, proceed to Step 7.

d. 
Repeat wash cycle (dump, bang on fresh towels, fill) 4 to 6 times (for a total of 5-7 washes).  After the last fill, dump and bang plates on fresh towels hard enough to remove as much excess wash buffer as possible but do not allow wells to completely dry at any time.

7.
Clean the underside of all wells with a lint free tissue.

8 
Add 2 free-falling drops of Substrate I (100 μL) to each well.

9.
Firmly shake/swirl the plate for 10-15 seconds then incubate for 10 minutes at 21-27 C.

10.
Add 2 free-falling drops of Stop Solution I (100 μL) to all wells.  Shake/swirl the plate firmly for 30 seconds to assure complete mixing.  After addition of Stop Solution I, wait 2 minutes before reading (Step 11).  NOTE: initial color of positive reaction is blue, which changes to yellow upon addition of Stop Solution I.

11.
Observe reactions:

a. 
Visual Determination – Read within 15 minutes after adding Stop Solution I.

b. 
Spectrophotometric Determination – Zero EIA reader on air.  Wipe the underside of wells with a lint free tissue.  Read absorbance at 450 nm or 450/630 nm within 30 minutes of adding Stop Solution I.

CALCULATIONS:

There are no calculations associated with this procedure.
INTERPRETATION OF RESULTS:

1.  Visual Reading
Negative = colorless to faint (barely visible) yellow

Positive = definite yellow color

2.  Spectrophotometric Single Wavelength (450 nm)

Negative = OD450 < 0.150

Positive = OD450 ≥ 0.150

3.  Spectrophotometric Dual Wavelength (450/630 nm)

Negative = OD450/630 < 0.100

Positive = OD450/630 ≥ 0.100

Extremely strong positive reaction may yield a purple precipitate within a few minutes of stopping the reaction.
A positive result indicates the presence of C. difficile toxin A and/or B. A negative result indicates the absence of toxins A and B, or that the level of toxin is below that which can be detected by the assay. The magnitude of the OD, above the cut-off, is not indicative of the severity or extent of the C. difficile infection.
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 “C. difficile toxins A and B are absent or below the level of detection of the assay.”
Positive test:  Report test result as “Presence of C. difficile toxins A and/or B.”
This facility’s procedure for patient result reporting is:______________________________________ ____________________________________________________________________________________________________________________________________________________________________                                                          
EXPECTED VALUES:
The frequency of antibiotic-associated diarrhea caused by C. difficile is dependent on several factors including: patient population, type of institution and epidemiology.  The reported incidence of C. difficile-associated disease in patients suspected of having antibiotic-associated diarrhea is 15-25% although different facilities may find positivity rates outside this range.

ASSAY SPECIFICITY/CROSSREATIVITY:
The specificity of Premier Toxins A&B was tested by utilizing the following bacterial or viral strains.  Positive and negative stools were spiked with ≥ 1 x 108 bacteria/mL and tested by Premier Toxins A&B.  The only non-C. difficile microorganisms reactive with the Premier Toxins A&B were two strains of Clostridium sordellii, ATCC 9714 and VPI 9048.  Both of these strains produce toxin A and B homologues HT and LT respectively.  All other organisms were found to be negative when spiked into the negative stool.  In addition, they did not interfere with the positive specimen.
Microorganism or virus (# strains tested)
Adenovirus 40 & 41 (2) 
Aeromonas hydrophila (1) 

Bacillus cereus (1)

Bacillus subtilis (1) 
Bacteroides fragilis (1) 

Campylobacter coli (1)

Campylobacter jejuni (1) 
Candida albicans (1) 

Clostridium butyricum (1)

Clostridium difficile non-tox.(7) 
Clostridium haemolyticum (1) 
Clostridium histolyticum (1)

Clostridium novyi (1) 
Clostridium perfringens (1) 

Clostridium septicum (1)

Clostridium sporogenes (1) 
Clostridium tetani (1) 

Enterobacter aerogenes (1)

Enterobacter cloacae (1) 
Escherichia coli (3) 

Helicobacter pylori (1)

Klebsiella pneumoniae (1) 
Peptostreptococcus anaerobius (1) 
Porphyromonas asaccharolytica (1)

Proteus vulgaris (1) 
Pseudomonas aeruginosa (1) 
Rotavirus (1)

Salmonella typhimurium (1) 
Serratia liquefaciens (1) 

Shigella dysenteriae (1)

Shigella flexneri (1) 
Shigella sonnei (1) 

Staphylococcus aureus (1)

Staphylococcus aureus (Cowan I) (1) 
Staphylococcus epidermidis (1) 
Streptococcus faecalis (1)

Vibrio cholerae (1) 
Vibrio parahaemolyticus (1) 
Yersinia enterocolitica (1)

TESTS FOR INTERFERING SUBSTANCES:

Results of Premier Toxins A&B testing are not affected by blood, barium sulfate, metronidazole or vancomycin present in stool specimens.

The following substances were found to have no effect on results when present in stool samples at the concentrations indicated:  Barium Sulfate (stool sample diluted 1:2 with 10% Barium Sulfate), Metronidazole (2.8 µg/well), Vancomycine (2.8 µg/well), and Whole blood (50%).

LIMITATIONS OF THE PROCEDURE:

1. Premier Toxins A&B detects the presence of Clostridium difficile toxin A and toxin B in stool.  Failure to detect toxin A or toxin B in stool from patients with suspected C. difficile-associated disease may not preclude actual disease but may be due to such factors as improper collection, handling and storage of the specimen or toxin concentrations in stool below the detection limit of this kit.  The Premier Toxins A&B kit will detect toxin A at levels ≥ 1.4 ng/mL stool and toxin B at levels ≥ 2.4 ng/mL stool.  Reactivity of positive samples as determined by Premier Toxins A&B may decrease with time due to degradation of the toxins.  As with any diagnostic test, the results of Premier Toxins A&B should be interpreted with respect to patient history and other clinical and laboratory findings.

2. The performance of this assay has not been evaluated in a pediatric population.

3. Certain strains of C. sordellii produce toxins which are immunologically cross-reactive with C. difficile toxins A and B.  C. sordellii has not been isolated, however, from stool obtained from patients with antibiotic-associated diarrhea or pseudomembranous colitis while C. difficile was found to be present.

4. While relatively stable at 2-8 C, C. difficile toxins -- particularly at low concentrations -- easily degrade at room temperatures.  The rate at which the toxins degrade differs from patient sample to patient sample and therefore the rate cannot be predicted.  For this reason, best practice requires that samples be refrigerated or frozen within two hours of collection and the samples tested within the timeframes recommended in this insert.  Do not accept samples that have not been collected, handled or transported properly.

PERFORMANCE CHARACTERISTICS:
Refer to Directional Insert – Meridian Bioscience Premier Toxins A & B 
REFERENCES:
Refer to Directional Insert – Meridian Bioscience Premier Toxins A & B
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