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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: 

ImmunoCard C. difficile GDH is a rapid qualitative enzyme immunoassay screening test to detect Clostridium difficile antigen, glutamate dehydrogenase, in fecal specimens from persons suspected of having C. difficile infection (CDI).  This test does not distinguish between toxigenic and non-toxigenic strains of C. difficile.  Samples from 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.

ImmunoCard C. difficile GDH consists of a membrane held in a plastic frame with two sample ports and two reaction ports.  The membrane carries immobilized antibodies to glutamate dehydrogenase.  The Enzyme Conjugate Reagent consists of antibodies to glutamate dehydrogenase coupled to horseradish peroxidase.  To perform the test, patient stool sample is diluted with Sample Diluent and Enzyme Conjugate and the mixture is incubated for 15 minutes.  During the incubation, GDH antigen, if present, is bound to the anti-GDH antibodies of the conjugate.  Following incubation, an aliquot of the mixture is added to each of the two sample ports and the test is incubated for an additional five minutes at 20-26 C.  During the second incubation, the GDH-conjugate complex is separated from particulate matter as the fluid portion of the sample flows through the membrane to the TEST and CONTROL reaction ports.  The GDH-conjugate complexes are then captured at the TEST reaction port by immobilized antibodies in the reaction membrane.  The second of the two reaction ports serves as an internal control.  Both reaction ports are subsequently washed with Wash Reagent to reduce interference by contaminating proteins before Substrate Reagent is added.  The reaction ports are incubated for an additional five minutes during which time the Enzyme Conjugate modifies the Substrate Reagent.  The result is the appearance of a blue color.  Reactions are read visually.  Development of a blue color in the TEST reaction port indicates a positive test.  In the CONTROL port, the anti-GDH antibodies of the conjugate bind directly to the immobilized antibodies.  The appearance of blue in the CONTROL reaction port indicates that sample was added, that reagents were active at the time of use and that proper sample migration occurred.

SPECIMEN:
Preferred sample types:
Fresh unpreserved stool

 Undesirable specimens:

Stool samples in preservative
Collection :
The stool sample should be transported in an airtight container and stored at 2-8 C until tested.  The sample should be tested as soon as possible, but may be held up to five days at 2-8 C prior to testing.   Samples that will not be tested within five days should be frozen immediately on receipt and stored frozen (( -20 C) until tested.  Sample may be held for up to 30 days and may be frozen and thawed twice.

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:

0. ImmunoCard C. difficile GDH Test Cards: A membrane pad housed in a plastic frame and enclosed in a foil pouch with a desiccant.  The pad carries immobilized polyclonal anti-GDH antibodies at the TEST reaction port and Goat anti-mouse antibodies at the CONTROL reaction port.  Store the test cards at 2-8 C when not in use.

1. ImmunoCard C. difficile GDH Positive Control*: C. difficile GDH in a buffered protein solution containing 0.1% ProClin® and 0.03% gentamicin as preservatives.  Store at 2-8 C when not in use.

2. ImmunoCard C. difficile GDH Sample Diluent/Negative Control*: A buffered protein solution containing 0.03% gentamicin and 0.02% thimerosal as preservatives.  Store at 2-8 C when not in use.
3. ImmunoCard C. difficile GDH Enzyme Conjugate*: Monoclonal anti-GDH antibody conjugated to horseradish peroxidase and suspended in a buffered protein solution containing gentamicin and thimerosal (0.02%).  Store at 2-8 C when not in use.
4. ImmunoCard Wash Buffer I*: A buffered solution containing thimerosal (0.01%) as a preservative.  Store at 2-8 C when not in use.
5. ImmunoCard Substrate I*: A buffered solution containing tetramethylbenzidine and peroxide.  Store at 2-8 C when not in use.
6. Plastic transfer pipettes with measuring marks for 25 µL and 150 µL.
* In a plastic dropper vial.  Use as supplied.

Materials Not Provided:

1. Disposable latex gloves should be used during the handling of the fecal samples as they are considered potentially biologically hazardous material.
2. Vortex for suspending of the stool sample in the Sample Diluent. 
3. Interval timer
4. Wooden applicator sticks
5. Small test tubes, such as 10 x 75 mm or 12 x 75 mm
PERFORMANCE CONSIDERATIONS:

1. All reagents are for in vitro diagnostic use.
2. Do not store at temperatures above 2-8 C.  Do not freeze.
3. Do not deviate from the established insert method or falsely positive or falsely negative results may occur.
4. Some patient samples contain infectious agents; therefore all patient samples should be handled and disposed of as if they are biologically hazardous.
5. DO NOT interchange the Test Card, Enzyme Conjugate and Positive Control reagents from different kit lot numbers.  The other reagents (Sample Diluent/Negative Control, ImmunoCard Wash Buffer I, ImmunoCard Substrate I) can be interchanged between kits providing the reagents are within their expiration periods.  Do not use any reagent beyond its labeled expiration date.
6. All stool samples must be mixed thoroughly before testing, regardless of consistency, to ensure a representative sample prior to testing.
7. Failure to bring samples and reagents to room temperature (20-26 C) before testing may decrease assay sensitivity.   
8. Inspect Test Cards before removing the foil pouch.  Do not use Test Cards that have holes in the foil pouch or where the pouch has not been completely sealed. Do not use Test Cards where the desiccant indicator has changed from blue to pink.  False-negative reactions may result due to deterioration of the improperly stored Test Cards.
9. Do not use the Sample Diluent/Negative Control or Positive Control if they are discolored or turbid.  Discoloration or turbidity may be a sign of microbial contamination.  It is normal for the ImmunoCard Wash Buffer I to appear slightly turbid.  

10.
ImmunoCard Substrate I is light sensitive and should be stored in the dark.  The appearance of the reagent should be clear and colorless.  If the reagent exhibits any color or is turbid it should be discarded.
11.
Hold reagent vials vertically when dispensing drops to ensure consistent drop size and delivery.

STORAGE REQUIREMENTS:

1. The kit expiration date is indicated on the kit label. 
2. Store at 2 - 8˚ C and return the kit promptly to the refrigerator after each use.

At this facility, kits are stored:_______________________________________________ ​​​​​                                                                                                           
CALIBRATION:

Not applicable to this assay.
QUALITY CONTROL:

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 ImmunoCard C. difficile GDH should be verified on receipt or before use. 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. Each Test Card contains an internal control.  The appearance of a blue color in the CONTROL reaction port verifies the assay was active at the time of use, that sample was added and that there was adequate migration of the sample.
5. 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.  
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:________________________________________________________________

PREPARATION:

Bring the entire kit, including test card pouch, to 20-26˚C before use. No additional reagent preparation is required. 

TEST PROCEDURE:

1. Bring all test cards, reagents and samples to room temperature (20-26 C) before testing.  Remove the reagents from the kit box to warm.  Reagents may take up to 60 minutes to warm following refrigeration.  RETURN TO 2-8 C IMMEDIATELY AFTER USE.
2. Label 1 test tube for each patient sample to be tested.

3. Add 200 µL of Sample Diluent/Negative Control to a test tube using the dropper in the bottle. 

4. Immediately add stool sample or control as follows:

a.
Liquid/Semi-solid stools – Mix the stool sample thoroughly.  Using a clean transfer pipette, (included with the kit), draw the stool to the first mark from the end of the tip (25 µL).  Dispense the stool into the Diluent.  Use the same pipette to mix the stool by gently aspirating, then dispensing the suspension several times.  Vortex the mixture for 10 seconds.  Leave the pipette in the tube for use later in the test.* 

b.
Formed/Solid stools – Mix the stool sample thoroughly.  Using a wooden applicator stick, transfer a small portion (approximately 2 mm diameter) of the stool into the Diluent.  Emulsify the sample using the applicator stick, and then thoroughly mix with a vortex for 10 seconds.  Add a pipette to the tube and leave for later using in testing.*

c.
Optional control:  Using the container droppers, add 1 drop of Positive Control or Sample Diluent/Negative Control to the Diluent.  Vortex for 10 seconds.  Add a pipette to the tube and leave for later testing.

*NOTE: The transfer of too little sample, or failure to mix and suspend the sample in the Diluent completely may result in a false-negative test result.  Addition of too much stool sample may cause invalid results due to restricted sample flow.

5.
Add 3 drops of ImmunoCard C. difficile GDH Enzyme Conjugate (150 µL) to each tube.  Vortex the mixture for 10 seconds.  Leave the pipette in the tube for use later in the test.
6. Let each diluted sample stand for 15 minutes at 20-26 C. 

7.
Use 1 ImmunoCard Test Card for each sample or control.  When ready to perform testing, remove the ImmunoCard Test Card from its foil pouch.  Discard the pouch and desiccant.  Label the device with the name of the patient or the control. 
8.
Vortex each sample or control for 10 seconds before use.
9.
Add 150 µL of each diluted sample or control to each of the 2 sample ports on 1 test card (150 µL represents the second mark on the transfer pipette).

10.
Incubate for 5 minutes at 20-26 C.  

NOTE: At the end of incubation both reaction ports must appear completely wet.  If either reaction port is not completely wet, discard the Test Card and repeat the procedure.  Proceed with testing if sample remains in the sample ports yet both reaction ports are completely wetted.
11.
Hold the ImmunoCard Wash Buffer I vial vertically and dispense exactly 3 drops to each of the reaction ports.  
12.
When the ImmunoCard Wash Buffer I has completely absorbed, hold the vial vertically and add exactly 3 drops of ImmunoCard Substrate I reagent.

13.
Incubate the test card at 20-26 C for 5 minutes.  

14.
Visually read the results of each card within 30 seconds of the end of incubation.

CALCULATIONS:
There are no calculations associated with this procedure.

INTERPRETATION OF RESULTS:

[image: image1.emf]
NOTE: Disregard color development in the sample ports.  The color of the sample ports is not evaluated during testing.

Positive test result: Blue color in the TEST (upper right) and CONTROL (upper left) reaction ports.  The intensity of the blue color of the TEST port may vary from the bottom to the top of port.  A positive test result indicates that C. difficile GDH is present in the sample.  PLEASE NOTE: The TEST port may appear less blue than the CONTROL port.

Negative test result: Blue color in the CONTROL reaction (upper left) port only.  The TEST reaction (upper right) port should be colorless.  The wetting of the membrane may make the TEST port appear to be slightly grey.  A negative test result indicates that C. difficile GDH is absent or below the limit of detection of the assay.  Occasionally the TEST PORT (upper right) may show evidence of a hint of blue color in the left or right side of the port, with the rest of the port colorless.  This should be considered a negative test result.

Invalid test results: 

1. No detectable blue color in the CONTROL reaction port.  Failure of the CONTROL invalidates any test result.  The invalid test may be due to the failure of a reagent or the Test Card to perform properly, failure to add sample, failure of the sample to migrate, or failure to dilute the sample correctly leading to over inoculation of the Test Card.  Samples with extremely high levels of GDH may also present with a positive TEST yet negative CONTROL port.

2. A blue ring on the plastic frame surrounding the TEST (upper right) port during the test procedure.

When invalid results are obtained, redilute the sample and repeat the test on a new card.  

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 GDH/common antigen is not present.

Positive test:  Report test result as GDH/common antigen is present.
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 infection in patients suspected of having antibiotic-associated diarrhea is 15-25%4 although different facilities may find positivity rates outside this range.  In clinical trials conducted for this assay, samples were collected from 975 male (45.7%) and female (54.3%) patients. Pediatric patients ranged from 14 days to 21 years. The prevalence in the populations in this clinical trial was 13.6%.

ASSAY SPECIFICITY:

The following C. difficile stock cultures from different sources were tested and produced positive reactions at a concentration of 1.2 x 107 CFU/mL with the ImmunoCard C. difficile GDH assay: 
Toxigenic C. difficile strains: 8864, 10463, 43598, 2004052, 2004111, 2004118, 2004205, 2004206, 2005070, 2005257, 2005325, 2006240, 2007431, 2007435, 2007858, 2008016, 2008029, 2008162, 2008188, 2008341, 2008351, 2009018, 2009065, 2009066, 2009099, 2009132, 2009155, 2009277, B1, BI17, BI8, BK6, CF1, G1, J7, K12, Y1
Non-toxigenic C. difficile strains: 11186, 234, 586, 611, 620, 2C62, 2C165, C122, UNC19904, X15076
Crossreactivity studies were performed with positive and negative stool specimens inoculated with bacterial or fungal organisms to a final concentration of 1.2 x 108 CFU/mL or virus concentration greater than 1 x 105 TCID50/mL.  None of the following organisms in stool reacted with ImmunoCard C. difficile GDH: 
Aeromonas hydrophila, Bacillus cereus, Bacillus subtilis, Bacteroides fragilis, Campylobacter coli, Campylobacter fetus, Campylobacter jejuni, Candida albicans, Citrobacter freundii, Clostridium bifermentans, Clostridium butyricum, Clostridium haemolyticum, Clostridium histolyticum, Clostridium novyi, Clostridium perfringens, Clostridium septicum, Clostridium sordellii, Clostridium sporogenes, Clostridium tetani, Enterobacter aerogenes, Enterobacter cloacae, Enterococcus faecalis, Escherichia coli, Escherichia coli O157:H7, Escherichia hermannii, Escherichia fergusonii, Helicobacter pylori, Klebsiella pneumoniae, Lactococcus lactis, Listeria monocytogenes, Peptostreptococcus anaerobius, Plesiomonas shigelloides, Porphyromonas asaccharolytica, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas fluorescens, Salmonella Group B, Salmonella Group C, Salmonella Group D, Salmonella Group E, Serratia liquifaciens, Serratia marcescens, Shigella boydii, Shigella flexneri, Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Vibrio parahaemolyticus, Yersinia enterocolitica, Adenovirus Type 40, Adenovirus Type 41, Coxsackievirus Strain B4, Echovirus Strain 30, Rotavirus Strain WA.
Stools spiked with Staphylococcus aureus (Cowan strain I) were found to be crossreactive with ImmunoCard C. difficile GDH.
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 (5 mg/mL), Fecal fat (2.65 mg stearic acid and 1.3 mg palmitic acid/mL), Hemoglobin (3.2 mg/mL), Imodium AD®  (Loperamide HCl) (6.67 x 10-3 mg/mL), Kaopectate® (Bismuth subsalicylate) (0.87 mg/mL), Metronidazole (12.5 mg/mL), Mucin (3.33 mg/mL), Mylanta® (Aluminum hydroxide w/ magnesium hydroxide) (4.2 mg/mL), Pepto-Bismol® (Bismuth subsalicylate) (0.87 mg/mL), Polyethylene glycol (79.05 mg/mL), Prilosec® (Omeprazole) (0.5 mg/mL), Simethicone (0.625 mg/mL), Tagamet® (Cimetidine) (0.5 mg/mL), Tums® (Calcium carbonate) (5.0 mg/mL), Vancomycin HCl (2.5 mg/mL), Whole blood (40%), White blood cells (5%).
Samples containing whole blood at concentrations greater than 40% have the potential to produce false negative results.

LIMITATIONS OF THE PROCEDURE:
1.
The test is qualitative and no quantitative interpretation should be made with respect to the intensity of the color when reporting the result.
2. 
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 ImmunoCard C. difficile GDH positive stools should be tested by another method to verify the presence of toxigenic C. difficile.

3.
Staphylococcus aureus (Cowan strain I) was found to be crossreactive with ImmunoCard C. difficile GDH.
4.
Samples containing whole blood at concentrations greater than 40% have the potential to produce false negative results.

5.
SHEA/IDSA Guideline defines the best strategy for C. difficile testing as testing performed only on diarrheal (unformed) stool, unless ileus due to C. difficile is expected.  The proper specimen for the diagnosis of C. difficile infection is a watery, loose or unformed stool.  Because 10% or more of hospitalized patients may be colonized with C. difficile, evaluating a formed stool can decrease the specificity of diagnosis of CDAD.5
6.
There is insufficient data to evaluate the performance of this device with specimens from patients 0-28 days old and 18-21 years old.

PERFORMANCE CHARACTERISTICS:

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

REFERENCES:

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