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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 OF THE TEST:

Premier C. difficile GDH is a qualitative enzyme immunoassay screening test for the direct detection of Clostridium difficile antigen, glutamate dehydrogenase, in fecal samples from symptomatic persons suspected of having C. difficile infection (CDI).  This test does not distinguish between toxigenic and non-toxigenic strains of C. difficile. Samples from symptomatic patients that produce positive results with this test must be further tested with an assay designed to detect toxigenic C. difficile strains and assist with the diagnosis of CDI. Breakaway microwells are coated with rabbit anti-GDH antibodies.  Diluted patient specimens and a horseradish peroxidase conjugated anti-GDH antibody are added to the microwells and incubated.  Upon completion of the incubation, a wash step is performed to remove unbound material. If C. difficile GDH is present, an antibody-enzyme complex is formed. A chromogenic substrate is added to the wells and incubated.  A blue color develops in the presence of bound enzyme.  Stop Solution is added, changing the initial blue reaction to a yellow color. Tests results are interpreted spectrophotometrically.
SPECIMEN:

Preferred Sample Types:

1. Unformed human stool samples, unpreserved 
Undesirable Samples:

1. Preserved stool
2. Formed stool
3. Colonic washes/aspirates
COLLECTION AND STORAGE:

Samples should be received in an airtight transport container and stored at 2–8 C prior to testing.  Samples should be tested as soon as possible, but may be held up to five days at 2–8 C.  (See SPECIMEN PREPARATION section for instructions on diluting samples.)  Samples that will not be tested within five days should be frozen immediately upon receipt and stored at ≤ –20 C until tested.  Specimens may be held frozen for up to two months and may be frozen and thawed twice.  Use only the Sample Diluent/Negative Control provided with this kit for diluting specimens.  Specimen can be stored diluted in Sample Diluent/Negative Control in a sealed tube for up to 24 hours at 2-27 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: ____________________________________________ _____________________________________________________________________________________

SPECIMEN PREPARATION:
1. Mix stool as thoroughly as possible prior to pipetting.
2. Add 200 μL of Sample Diluent/Negative Control to a clean test tube with dropper assembly (or equivalent). 
3. For liquid or semi-solid stool: Using the disposable transfer pipette provided with kit, transfer 50 μL (first calibration mark from tip) of thoroughly mixed stool to the Sample Diluent/Negative Control test tube.  Vortex the mixture for a minimum of 15 seconds. Save the transfer pipette for future use.
4. Stool specimens may be centrifuged after dilutions.  Centrifuge at approximately 2750 x G for 3 minutes or until solid matter separates from liquid.  Proceed with the assay after recovering the supernatant.

This facility’s procedure for sample labeling is: _______________________________________________ _____________________________________________________________________________________ 

REAGENT PREPARATION:

1. Bring the entire kit, including microwell pouch, to 21-27 C before use.

2. Prepare 1X Wash Buffer as needed. For example: 10.0 mL of Premier 20X Wash Buffer II + 190.0 mL distilled or deionized water is sufficient to wash one strip.  1X Wash Buffer can be stored at 21-27 C for up to three months.
MATERIALS AND EQUIPMENT:

MATERIALS PROVIDED:

1. Premier C. difficile GDH Microwells – Breakaway plastic wells coated with polyclonal antibodies specific to C. difficile GDH.
2. Premier C. difficile GDH Positive Control – C. difficile GDH in a buffered protein solution containing 0.1% ProClin® and 0.03% gentamicin as a preservative.
3. Premier C. difficile GDH Sample Diluent/Negative Control – Buffered protein solution containing 0.1% ProClin® and 0.03% gentamicin as preservatives.
4. Premier 20X Wash Buffer II – Concentrated wash buffer containing thimerosal (0.2%) as a preservative. Reagent is diluted before use.
5. Premier C. difficile GDH Enzyme Conjugate - HRP-conjugated polyclonal antibodies specific to C. difficile GDH in a buffered protein solution containing 0.1% ProClin® and 0.03% gentamicin as preservatives.
6. Premier Substrate I - Buffered solution containing urea peroxide and tetramethylbenzidine at pH 5.0.
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
10. Microwell strip holder
MATERIALS NOT PROVIDED:
1. Disposable latex gloves 

2. Test tubes (eg, 10 x 75 mm or 12 x 75 mm) for dilution of sample 

3. Distilled or deionized water 

4. Squirt bottle 

5. Graduated cylinder for making 1X Wash Buffer 

6. Absorbent paper  

7.
Waste container with disinfectant and/or autoclavable biohazard bags 

8.
Vortex mixer 

9.
Interval timer 

10.
EIA microplate reader capable of reading absorbance at 450 nm or 450/630 nm* 

11.
StatFax™-2200 Incubator/Shaker (StatFax™ is a trademark of Awareness Technology, Inc.) (optional)*

12.
Semiautomated microplate washer (optional)*

* Note: It is the operator’s responsibility to validate StatFax™, semiautomated plate washers and     readers prior to their use with this product.
PERFORMANCE CONSIDERATIONS:

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

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

3. Do not use kit components beyond labeled expiration date.  

4. Do not use vials that lack a label, a lot number, or an expiration date. 

5. Do not use any reagent if it is discolored or turbid.  Discoloration or turbidity may be a sign of microbial contamination.  

6. Allow reagents to warm to 21–27 C before use.  

7. All reagents should be mixed gently before use. 

8. Hold reagent vials vertically at suitable distance above the well to insure proper drop size and delivery. 

9. Replace colored caps on correct vials. 

10. Do not reuse microwells. 

11. Unused microwells must be placed back inside resealable pouch.  It is important to protect strips from moisture. 

12. The transfer pipettes provided with this kit must be used for specimen preparation and transfer.  Use one per specimen. 

13. Avoid splashing when dispensing diluted stool into microwells by placing the transfer pipette tip about halfway down the well and dispensing slowly down the side of well. 

14. Microwell washing is to be performed precisely as directed in the assay procedure.  Inadequate washing may be the cause of elevated background in any EIA protocol. 

15. All reagents except the Premier 20X Wash Buffer II are provided already diluted to the proper concentration. 

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

17. Stool must be mixed thoroughly (regardless of consistency) to ensure a representative sample prior to pipetting. 

WARNINGS:

1. Patient specimens may contain infectious agents and should be handled and disposed of as potential biohazards.
2. Dispose of used wash buffer and all test materials in an appropriate container.  Treat waste as a potential biohazard.
3. The Positive Control reagent contains C. difficile GDH.  It should be handled as a potential biohazard. 
4. Avoid skin contact with Premier Stop Solution I.  Flush with water immediately if contact occurs.
STORAGE REQUIREMENTS:

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 1X Wash Buffer II may be kept at room temperature (21-27 C) and used for up to 3 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. At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing or leakage.  Do not use contaminated or suspect reagents.
2. The performance of Premier C. difficile GDH should be verified using the Positive Control and Sample Diluent/Negative Control with each test batch.  See the INTERPRETATION OF RESULTS section above for a description of the expected results for control reagents.  Tests should be considered invalid when either control reagent does not produce the expected results.  In such cases, repeat tests and controls.  If, on repeat testing, the expected reactions are still not observed with in-date reagents, call Meridian’s Technical Support Services at 800-343-3858 (USA) or your authorized Meridian distributor for assistance. 
3. The controls are used to monitor reagent reactivity.  Failure of the controls to produce the expected results can mean that one or more of the reagents are no longer reactive at the time of use, the test was not performed correctly, or that reagents or samples were not added.  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.
4. Specimen matrix interference has not been observed in this assay as samples are significantly diluted before testing in Sample Diluent.  For this reason, the Positive and Negative Controls supplied as part of this assay are prepared in matrices similar to the Sample Diluent.  If control materials that are identical in composition to test samples are preferred, the user can prepare these by diluting known positive and negative specimens in Sample Diluent according to the SPECIMEN PREPARATION section of this insert.  Add 100 µL of user prepared controls to test wells.
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:

1.  After the pouch has reached temperature (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. 
2. Using the specimen transfer pipette, add 100 µL of diluted stool (second mark from the tip of the pipette) to the appropriate well.  (Place the pipette tip halfway into well and let the sample slowly run down side of well.) 
3. Add 2 free falling drops of Positive Control.  With a transfer pipette, add 100 µL (second mark from the tip of the pipette) of Sample Diluent/Negative Control to the appropriate wells.  
4. Add 1 free falling drop (approximately 50 µL) of Enzyme Conjugate to each well.  Firmly shake/swirl the plate for 30 seconds.  
5. Cut the plate sealer to size and press it firmly onto the top of the microwells to seal.  Incubate the plate for 50 minutes at 35–39 C.  Alternatively, laboratories equipped with a heated plate shaker (StatFax™-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 the wells: 

a. Manual method:  
i. Dump the plate contents firmly into a biohazard receptacle.   
ii. Invert and bang the plate on a clean stack of paper towels.
iii. Fill all wells with 1X Wash Buffer, directing a stream of buffer to the sides of the wells to avoid foaming. 
iv. Repeat the wash cycle (dump, bang on fresh towels, fill) 4 to 6 more times for a total of 5-7 wash cycles.  After the last fill, dump and bang plate 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. 
b. Semi-automated wash method:
i. Dump the plate contents firmly into a biohazard receptacle.
ii. Invert and bang the plate on a clean stack of paper towels, then place empty plate on washer device.
iii. Fill the wells to the top (approx. 300-350 µL/well) with 1X Wash Buffer and then aspirate.  The washer manifold should be adjusted to ensure no foaming occurs during the filling of the wells and that the wells are thoroughly aspirated after each wash.
iv. Repeat step iii 4 more times.  Following the last wash, test wells should be thoroughly aspirated to remove as much moisture as possible, but do not allow wells to completely dry at any time.
7. Add 2 free-falling drops (approximately 100 µL) of Premier Substrate I to each well.  Firmly shake/swirl the plate for 30 seconds.  Incubate the plate for 10 minutes at 21–27 C. 
8. Add 2 free-falling drops (approximately 100 µL) of Premier Stop Solution I to each well.  Firmly shake/swirl the plate for 30 seconds.  Note: The initial color of a positive reaction is blue, which changes to yellow upon addition of Premier Stop Solution I. 
9. Clean the underside of all wells with a lint-free tissue.
10. Inspect and record reactions.  Test results should be read using a spectrophotometric reader.  Zero EIA reader on air.  Read absorbance at 450 nm or 450/630 nm within 30 minutes of adding Premier Stop Solution I.

11. Suspect failure of the washing method or device if the Negative and/or Positive Controls consistently produce out-of-specification results.  Increasing the number of washes, washing more vigorously, decanting more thoroughly or recalibrating washing devices should correct the problem.  If problems persist, contact Meridian’s Technical Support Services at 800-343-3858 (USA) or your authorized Meridian distributor for assistance.
CALCULATIONS:

There are no calculations associated with this procedure.

INTERPRETATION OF RESULTS:
Spectrophotometric Single Wavelength (450 nm)
Negative:  < 0.200

Positive:    ≥ 0.200

Negative Control:  < 0.150

Positive Control:    ≥ 0.600

Spectrophotometric Dual Wavelength (450/630 nm)
Negative:  < 0.150

Positive:    ≥ 0.150

Negative Control:  < 0.100

Positive Control:    ≥ 0.600

If a Negative Control is < 0.000, reblank the plate reader to air and reread the plate.   

Extremely strong positive reaction may yield a purple precipitate within a few minutes of stopping the reaction.
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 GDH is absent or below the level of detection of the assay.”

Positive test:  Report test result as “Presence of C. difficile GDH.”
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.

TESTS FOR INTERFERING SUBSTANCES:

The following substances, at the specified saturated solvent/diluent concentrations, do not interfere with test results in the final concentrations listed: 

Barium sulfate at 5 mg/mL, Stearic acid/Palmitic acid (fecal fat) at 2.65mg/mL/1.3 mg/mL, Hemoglobin at 3.2 mg/mL, Imodium AD® (Loperamide HCl) at 6.67x10-3 mg/mL, Kaopectate® (Bismuth subsalicylate) at 0.87 mg/mL, Metronidazole at 12.5 mg/mL, Mucin at 3.33 mg/mL, Mylanta® (Ammonium hydroxide w/ magnesium hydroxide) at 4.2 mg/mL, Pepto Bismol ® (Bismuth subsalicylate) at 0.87 mg/mL, Polyethylene glycol 3350 at 79.05 mg/mL, Prilosec® (Omeprazole) at 0.5 mg/mL, Simethicone at 0.625 mg/mL, Tagamet® (Cimetidine) at 0.5 mg/mL, Tums® (Calcium carbonate) at 0.5 mg/mL, Vancomycin hydrochloride at 2.5 mg/mL, White blood cells at 5%, Whole blood at 25% 

Staphylococcus aureus (Cowan strain I) and Clostridium sporogenes were found to be crossreactive with Premier C. difficile GDH.  

LIMITATIONS OF THE PROCEDURE:

1. For in vitro diagnostic use only.

2. The test is qualitative and no quantitative interpretation should be made with respect to the values. 

3. A positive result does not define the existence of C. difficile disease or the presence of toxigenic C. difficile, but only indicates the detection of the organism.  All Premier C. difficile GDH positive stools should be tested to verify the presence of toxigenic C. difficile.

4. Overincubation of the tests may lead to an increase in false-positive test results.  Conversely, incubation for periods less than those defined in this insert can result in an increase in false-negative tests.  Follow incubation times defined in this insert.

5. Staphylococcus aureus (Cowan strain I) and Clostridium sporogenes were found to be crossreactive with Premier C. difficile GDH. 
6. This test is for use with unformed unpreserved stool samples only.  Performance characteristics of other clinical specimen types have not been established.
PERFORMANCE CHARACTERISTICS:

Refer to Directional Insert – Meridian Bioscience Premier® C. difficile GDH 
REFERENCES:

Refer to Directional Insert – Meridian Bioscience Premier® C. difficile GDH
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