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SUBJECT:   C. DIFF QUIK CHEK COMPLETE
	1. PRINCIPLE:



The TECHLAB® C. DIFF QUIK CHEK COMPLETE® test is a rapid membrane enzyme immunoassay for the simultaneous detection of Clostridium difficile glutamate dehydrogenase antigen and toxins A and B in a single reaction well. The test detects C. difficile antigen, glutamate dehydrogenase, as a screen for the presence of C. difficile and confirms the presence of toxigenic C. difficile by detecting toxins A and B in fecal specimens from persons suspected of having C. difficile disease. The test is to be used as an aid in the diagnosis of C. difficile disease. As with other C. difficile tests, results should be considered in conjunction with the patient history.
The C. DIFF QUIK CHEK COMPLETE® test uses antibodies specific for glutamate dehydrogenase and toxins A and B of C. difficile. The device contains a Reaction Window with three vertical lines of immobilized antibodies. The antigen test line (“Ag”) contains antibodies against C. difficile glutamate dehydrogenase. The control line (“C”) is a dotted line that contains anti-horseradish peroxidase (HRP) antibodies. The toxins A and B test line (“Tox”) contains antibodies against C. difficile toxins A and B. The Conjugate consists of antibodies to glutamate dehydrogenase and antibodies to toxins A and B coupled to horseradish peroxidase. To perform the test, the sample is added to a tube containing a mixture of Diluent and Conjugate. The diluted sample-conjugate mixture is added to the Sample Well and the device is incubated at room temperature for 15 minutes. During the incubation, any glutamate dehydrogenase and toxins A and B in the sample bind to the antibody-peroxidase conju​gates. The antigen-antibody-conjugate complexes migrate through a filter pad to a membrane where they are captured by the immobilized glutamate dehydrogenase-specific and toxins A and B-specific antibodies in the lines. The Reaction Window is subsequently washed with Wash Buffer, followed by the addition of Substrate. After a 10-minute incubation period, the “Ag” reaction is examined visually for the appearance of a vertical blue line on the “Ag” side of the Reaction Window. A blue line indicates a positive test. If the “Ag” is positive, then the “Tox” reaction should be examined visually for the ap​pearance of a blue line on the “Tox” side of the Reaction Window. A blue line indicates a positive test. A positive “C” reaction, indicated by a vertical dotted blue line under the “C” portion of the Reaction Window, confirms that the test is working properly and the results are valid.
	

	2.    CLINICAL SIGNIFICANCE:


	After treatment with antibiotics, many patients develop gastrointestinal problems ranging from mild diarrhea to severe pseudomembranous colitis. Many cases of the milder forms of gastrointestinal illness and most cases of pseudomembranous colitis are caused by toxigenic strains of Clostridium difficile. This organism is an opportunistic anaerobic bacterium that grows in the intestine once the normal flora has been altered by the antibiotic. 
Clostridium difficile disease is primarily a nosocomial disease of elderly patients, and the frequency of the disease is dependent on factors such as patient population, type of institution and epidemiology. The reported incidence of C. difficile disease in patients with antibiotic-associated diarrhea may range from 5 to 20%, and hospitals may experience rates lower or higher than this range. It is important to consider any test results in conjunction with clinical symptoms because some healthy adults and large numbers of healthy infants (up to 50%) will be positive for C. difficile toxin. In addition, C. difficile car​riage rates of 22% to 32% have been reported in cystic fibrosis patients. 
A positive result in the antigen portion of the C. DIFF QUIK CHEK COMPLETE® test confirms the presence of C. difficile in a fecal specimen; a negative result indicates the absence of the organism. A positive result in the toxin portion of the C. DIFF QUIK CHEK COMPLETE® confirms the presence of C. difficile toxin in a fecal specimen; a negative result indicates the absence of toxin or insufficient levels of toxin for detection.
Toxigenic strains of C. difficile carry the genes encoding the toxins while non-toxigenic strains do not carry the toxin genes. Disease onset is associated with the toxins that are produced by the toxigenic organism. The clinical symptoms associated with the disease are believed to be primarily due to toxin A, which is a tissue-damaging enterotoxin. C. difficile also produces a second toxin, designated toxin B. Toxin B, which has been referred to as the cytotoxin of the organism, is the toxin detected by the tissue culture assay currently used by many laboratories. 
Toxigenic C. difficile strains produce both toxins, or only toxin B. The glutamate dehydrogenase of C. difficile is a good antigen marker for the organism in feces because it is produced in high amounts by all strains, toxigenic or non-toxigenic. A positive result in this test method for the glutamate dehydrogenase of C. difficile confirms the presence of this organism in a fecal specimen; a negative result indicates the absence of the organism. A positive result in this test method for toxins A and B confirms the presence of toxigenic C. difficile.


	3.   SPECIMEN:
A.   COLLECTION AND PROCESSING:


	Acceptable Sample Types 
	
	· Fresh Fecal Specimens (Do not test formed specimens)
	
	· Frozen Fecal Specimens 

	
	· Specimens in transport media (Cary Blair, C&S) 



	

	Do Not Use 

	·    Fecal specimens in Formalin-based fixative 
(e.g. sodium acetate formalin, 10% formalin, merthiolate formalin) 

	·    Fecal specimens in alcohol-based fixative (e.g. polyvinyl alcohol) 

	Sample Storage 
Temperature 
       Acceptable length                                     Comments

              of storage 
* 2°C – 8°C 
* 72 hours                                   * Ideally less than 24 hrs old                                 


	

	» Frozen ≤ -10°C                » Longer than 72 hours               » Thaw at room temperature. 
                                                                                      (Freezing and thaw​ing multiple times
                                                                                        may result in loss of specimen activity
                                                                                        due to toxin degradation.)

	

	B.    REJECTION:


	·   Specimens that do not meet above listed storage criteria.
·   Formed specimens

	· Fecal specimens in Formalin-based fixative 

(e.g. sodium acetate formalin, 10% formalin, merthiolate formalin) 

	· Fecal specimens in alcohol-based fixative (e.g. polyvinyl alcohol) 
· Improperly labeled specimens.


	C.   STORAGE AND PRESERVATION:


	· The expiration date of the kit is given on the label. 
· Expiration dates for each component are listed on the individual labels. 
· The kit should be stored between 2°C and 8°C.


	4.   REAGENTS, STANDARDS, AND CONTROLS:

A.   PREPARATION:


Materials Provided:
	a. Membrane Devices – each pouch contains 1 device 


	b. Diluent – Buffered protein solution with graduated dropper assembly 


		c. Wash Buffer – Buffered solution with graduated dropper assembly 


		d. Substrate – Solution containing tetramethylbenzidine 


		e. Conjugate – Mouse monoclonal antibody specific for glutamate de​hydrogenase coupled to horseradish peroxidase and goat polyclonal antibodies specific for toxins A and B coupled to horseradish peroxidase in a buffered protein solution 


	f. Positive Control – Antigen in a buffered protein solution 


	g. Disposable plastic transfer pipettes – graduated at 25 μL, 400 μL and 500 μL 

		Specimen preparation:

Sample Type 
Volume of Diluent 
Fresh Fecal Specimens 
750 μL (2nd graduation from tip) 
Frozen Fecal Specimens (frozen undiluted) 
750 μL (2nd graduation from tip) 
Specimens in transport media (Cary Blair, C&S) 
650 μL (no graduation provided) 
External Controls (positive and negative) 
750 μL (2nd graduation from tip) 


	


	B.   CONTROL PROCEDURE:


· The External Positive and Negative controls should be assayed once upon receipt of the kit shipment and/ or new lot number and once every 30 days that the kit is in use.

· Results for new lot/shipment and subsequent 30-day QC are recorded in the current online QC program. 

* For external controls: 
Positive control: One drop of Positive Control is added to the Diluent / Conjugate mixture. See “Performance”.
Negative control: 25µl of Diluent is added to the Diluent / Conjugate mixture.

Proceed to Step 2 of “Performance”.

· Thereafter, the procedural control (internal control) is performed with each test, this is sufficient to verify reagent integrity and assay performance. 

· The internal QC is performed and recorded with patient testing.

· At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing or leakage.
· Refer to the label on the box for the lot numbers and expiration dates. If the controls do not meet acceptable limits, rerun the test as outlined in the Quality Control Policy.
	Internal Control: A dotted blue line must be visible in the middle of the Reaction Window, below the “C” on ev​ery Membrane Device that is tested. The appearance of the blue control dots confirms that the sample and reagents were added correctly, that the reagents were active at the time of performing the assay, and that the sample migrated properly through the Membrane Device. It also confirms the reactivity of the other reagents associated with the assay. A clear background in the result area is considered an internal negative control. If the test has been performed correctly and reagents are working properly, the background will be white to give a discernible result. 

External Controls: The reactivity of the C. DIFF QUIK CHEK COMPLETE® kit should be verified upon receipt using the Positive Control and negative control (Diluent). The Positive Control is supplied with the kit (gray-capped bottle). The Positive Control confirms the reactivity of the other reagents associated with the assay, and is not intended to ensure precision at the analytical assay cut-off. Diluent is used for the negative control. 


	5.   EQUIPMENT:
A.   INSTRUMENTS:


	Not applicable


	B.   MICROSCOPIC EXAMINATIONS (AND REJECTIONS):


	Not applicable


	6.   PROCEDURE:
A.   PERFORMANCE:


Preparation:
	1. Bring all reagents and the required number of devices to room temperature before use. It is recommended to remove the reagents from the foam insert to reduce the time needed to warm to room temperature. 

2. Set up and label one small test tube for each specimen, and optional external controls as necessary. 

3. Using the black graduated dropper assembly, add 750 μL (2nd graduation from the tip) of Diluent to each tube (one for each fresh or previously frozen specimen or control to be tested, *for specimens in transport media such as Cary Blair or C&S, add 650 μL of Diluent to the tube.)
Sample Type 
          Volume of Diluent 
Fresh Fecal Specimens 

750 μL (2nd graduation from tip) 

Frozen Fecal Specimens (frozen undiluted) 

750 μL (2nd graduation from tip) 

Specimens in transport media (Cary Blair, C&S) 

650 μL (1st graduation from the tip) 

External Controls (positive and negative) 

750 μL (2nd graduation from tip) 




4. Add one drop of Conjugate (red capped bottle) directly into the diluent in each tube. 
Mix well. 

5. Obtain one disposable plastic transfer pipette (supplied with the kit) for each sample – the pipettes have raised graduations at 25 μL, 100 µL, 200 µL, 300 µL, 400 μL and 500 μL. 
6.   Mix all specimens thoroughly regardless of consistency-
 it is essential that the specimens be evenly suspended before transferring. 
· Liquid/Semi-solid specimens – pipette 25 μL of specimen with a transfer pipette and dispense into the Diluent/Conjugate mixture. Use the same transfer pipette to mix the diluted specimen. 
· Fecal specimens in Cary Blair or C&S transport media - pipette 100 μL (2nd graduation from tip of transfer pipette) of sample into the Diluent/Conjugate mixture. 
7. Optional External Control Samples: 
External Positive Control - add one drop of Positive Control (gray-capped bottle) into the Diluent/ Conjugate mixture. 
External Negative Control - add 25 μL Diluent into the Diluent/Conjugate mixture. 
NOTE: Transferring too little specimen, or failure to mix and completely suspend the specimen in the Diluent/Conjugate mixture, may result in a false-negative test result. The addition of too much fecal specimen may cause invalid results due to restricted sample flow. 
TEST PROCEDURE:
1. Obtain one Membrane Device per specimen, and one device per optional external positive or negative control as necessary. The foil bags containing the devices should be brought to room temperature before opening. Use the device immediately after opening. Label each device appropriately and orient it on a flat surface so the “C. DIFF COMPLETE” print is at the bottom of the device, and the small Sample Well is located in the top right corner of the device. 
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2. Close each tube of diluted specimen and mix thoroughly. (If specimen is mucoid or thick, it may need to be vortexed to emulsify it). Once a patient sample or Positive Control has been diluted in the Diluent/Conjugate mixture, it may be incubated at room temperature for any period of time up to 24 hours prior to addition to the Membrane Device. 
3. Using a new transfer pipette, transfer 500 μL of the diluted sample-conjugate mixture into the Sample Well (smaller hole in the top right corner of the device) of a Membrane Device, making certain to forcefully expel the liquid sample into the wicking pad inside of the Membrane Device. When loading the sample into the sample well, make sure that the tip of the transfer pipette is angled towards the Reaction Window (larger hole in the middle of the device). 

4. Incubate the device at room temperature for 15 minutes – the sample will wick through the device and a wet area will spread across the Reaction Window. 

* NOTE FOR SAMPLES THAT FAIL TO MIGRATE: 
Occasionally, a diluted sample fails to migrate properly and the Reaction Window does not fully wet. If the Reaction Window does not appear to be completely wet within 5 minutes of adding the sample to the Sample Well, then add 100 μL (4 drops) of Diluent to the Sample Well and wait an additional 5 minutes (for a total of 20 minutes). 
5. After the incubation, add 300 μL of Wash Buffer to the Reaction Window using the graduated white dropper assembly. Allow the Wash Buffer to flow through the Reaction Window membrane and be absorbed completely. 
6. Add 2 drops of Substrate (white-capped bottle) to the Reaction Window. Read and record results visually after 10 minutes. 
	B.   CALCULATIONS:


	Not applicable


	C.   INTERPRETATION OF RESULTS:


	1. Interpretation of the test is most reliable when the device is read immediately at the end of the 10 minute reaction period. Read the device at a normal working distance in a well-lit area. View with a line of vision directly over the device. 
2. Observe device for the appearance of blue dots in the middle of the Reaction Window representing the internal positive control. The appearance of any control dot(s) represents a valid internal control. The background may appear white to light blue in color. Observe device for the appearance of blue lines on the “Ag” and “Tox” sides of the Reaction Window representing the test lines. The lines may appear faint to dark in intensity. 

3. Positive Antigen (“Ag”) Result: A positive antigen result may be interpreted at any time between the addition of Substrate and the 10-minute read time. For a positive antigen result, the blue “Ag” line and the dotted blue control line below “C” are visible (Figure 1a). The lines may appear faint to dark in intensity. An obvious partial line is interpreted as a positive result. Do not interpret membrane discoloration as a positive result. A positive result indicates the presence of C. difficile. 

4. Positive Antigen and Toxin (“Tox”) Result: If the antigen result is positive (i.e., a blue “Ag” line and a dotted blue control below “C” are visible), proceed to the interpretation of the toxin result. A positive toxin result may be interpreted at any time between the addition of Substrate and the 10-minute read time. For a positive toxin result, a blue “Tox” line is visible (Figure 1b). The line may appear faint to dark in intensity. An obvious partial line is interpreted as a positive result. Do not interpret membrane discoloration as a positive result. A positive result indicates the presence of C. difficile toxin. 

5. Negative Result: A test cannot be interpreted as negative or invalid until 10 minutes following the addition of Substrate. A single blue dotted line is visible in the middle of the Reaction Window, below the “C” and no test lines are visible on the “Ag” side or the “Tox” side of the Reaction Window, (Figure 1c). A negative result in the antigen portion indicates C. difficile antigen is either absent in the specimen or is below the detection limit of the test. A negative result in the toxin portion indicates C. difficile toxin is either absent in the specimen or is below the detection limit of the test. 

6. Invalid Result: No lines are visible in the Reaction Window (Figure 1d). The test result is invalid if a blue dotted line is not present below the “C” at the completion of the reaction period (Figures 1e, 1f, 1g). 

7. Negative Antigen (“Ag”), Positive Toxin (“Tox”): A low percentage of specimens may test negative for antigen but positive for toxin. These samples should be considered indeterminate and retested using a fresh specimen (Figure 1h). If sample retests negative for antigen but positive for toxin, report as positive toxin result.
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Figure 1e                 
    Figure 1e                                        Figure 1f                                         Figure 1g                           Figure 1h see # 7
Invalid Result                                   Invalid Result                                Invalid Result                         for Interpretation
7.   QC PERFORMANCE POLICY:

· The External Positive and Negative controls should be assayed once upon receipt of the kit shipment and/ or new lot number and once every 30 days that the kit is in use.

· Results for new lot/shipment and subsequent 30-day QC are recorded in the current online QC program. 

*  For external controls: 

Positive control: One drop of Positive Control is added to the Diluent / Conjugate mixture. See “Performance”.

Negative control: 25µl of Diluent is added to the Diluent / Conjugate mixture.

Proceed to Step 2 of “Performance”.

· Thereafter, the procedural control (internal control) is performed with each test, this is sufficient to verify reagent integrity and assay performance. 

· The internal QC is performed and recorded with patient testing.

· At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing or leakage.
· Refer to the label on the box for the lot numbers and expiration dates. If the controls do not meet acceptable limits, rerun the test as outlined in the Quality Control Policy.
Internal Control: A dotted blue line must be visible in the middle of the Reaction Window, below the “C” on ev​ery Membrane Device that is tested. The appearance of the blue control dots confirms that the sample and reagents were added correctly, that the reagents were active at the time of performing the assay, and that the sample migrated properly through the Membrane Device. It also confirms the reactivity of the other reagents associated with the assay. A clear background in the result area is considered an internal negative control. If the test has been performed correctly and reagents are working properly, the background will be white to give a discernible result. 

External Controls: The reactivity of the C. DIFF QUIK CHEK COMPLETE® kit should be verified upon receipt using the Positive Control and negative control (Diluent). The Positive Control is supplied with the kit (gray-capped bottle). The Positive Control confirms the reactivity of the other reagents associated with the assay, and is not intended to ensure precision at the analytical assay cut-off. Diluent is used for the negative control. 
A.   CALIBRATION AND CALIBRATION VERIFICATION

	


Not applicable
	

	B.   FAILURE/REMEDIAL ACTION:


	· Invalid test results may be due to a Reagent/Device problem, a procedural error (repeat the test), or over-inoculation of stool into Sample Diluent (re-dilute stool and repeat the test).  

· Tests which do not result in a Positive or Negative control result may indicate improper addition of reagents or deterioration of reagents.  The patient and /or controls should be retested using the same kit.  If the problem persists, retest using a new kit of the same lot number.  If the problem still persists, retest using a new kit from a different lot number.  If the problem still persists, inform the senior technologist or supervisor.



	8. EXPECTED RESULTS:
A.   REPORTABLE RANGE:


	Not applicable


	B.   REFERENCE RANGE:


	Not applicable


	C.   CRITICALVALUES:


	****Call all positive inpatient CDiff results to the nursing unit.

****These patients MUST be put into CONTACT ISOLATION.  


	9.   REPORTING RESULTS:
A.   NORMAL VALUES:


	When using the CDIFF Quik Chek as a screening tool:
· Negative Antigen, Negative Toxin will be resulted as: NEGATIVE

· Positive Antigen, Positive Toxin will be resulted as: POSITIVE

· Positive Antigen, Negative Toxin -- OR -- Negative Antigen, Positive Toxin 
will be resulted as: INDETERMINATE.
This indeterminate result will reflex to the GenXpert® PCR C. diff test. See: “GeneXpert® Clostridium Difficile Assay” procedure. The GeneXpert® PCR result will be the final determination.


	B.    CRITICAL VALUES:


	****Call all positive inpatient CDiff results to the nursing unit.

****These patients MUST be put into CONTACT ISOLATION.  


	 10.   PROCEDURAL NOTES:
a) For in vitro diagnostic use 

b) Reagents from different kits should not be mixed or interchanged. Do not use a kit past the expiration date. 
c) Each component in the kit should be inspected for any signs of leakage. Upon arrival, inspect the kit to ensure that components are not frozen or warm to the touch due to improper shipping conditions. 
d) Bring all components to ROOM TEMPERATURE BEFORE USE!
e) Caps, tips and dropper assemblies are color-coded; do NOT mix or interchange! 
f) Do not freeze the reagents. The kit should be stored between 2°C and 8°C. 
g) The pouch containing the Membrane Device should be at room temperature before opening. Keep the membrane devices dry before use. 
h) Use fecal specimens within 72 hours of collection to obtain optimal results. Specimens that are frozen may lose activity due to freezing and thawing. If using frozen specimens, thaw at room temperature. 
i) Hold reagent bottles vertically to dispense reagents to ensure consistent drop size and correct volume. 
j) Specimens and membrane devices should be handled and disposed of as potential biohazards after use. Wear disposable gloves when doing the test. 
k) Membrane devices cannot be reused. 
l) The test has been optimized for sensitivity and specificity. Alterations of the specified procedure and/or test conditions may affect the sensitivity and specificity of the test. Do not deviate from the specified procedure. 
m) Be attentive to the total assay time when testing more than one fecal specimen. Add Diluent first, and then add the Conjugate to each tube of Diluent. Then add specimen to the tube of Diluent/ Conjugate. Thoroughly mix all of the diluted specimens, and transfer to the Membrane Device. The 15-minute incubation step begins after the last diluted sample-conjugate mixture has been transferred to the final Membrane Device. 
n) If the Substrate reagent changes to a dark blue/violet color call technical services for replacement. 
o) Fecal specimens may contain potentially infectious agents and should be handled using standard precautions.
A.    BACKUP FOR INOPERABLE SYSTEM


	See “GeneXpert® Clostridium Difficile Assay” Procedure.


	B.   REFERAL OF SPECIMENS:


	See reference testing criteria.


	C.   SUBMISSION/HANDLING OF REFERRAL SPECIMENS:


	See reference testing criteria.


	11.    LIMITATIONS AND INTERFERRING SUBSTANCES:


		For in vitro diagnostic use 



	a) The C. DIFF QUIK CHEK COMPLETE® test is used to detect C. difficile antigen and toxin(s) in fecal specimens. The test confirms the presence of toxin in feces and this information should be taken under consideration by the physician in light of the clinical history and physical examination of the patient. The C. DIFF QUIK CHEK COMPLETE®test will detect levels of toxin A at ≥0.63 ng/mL, toxin B at ≥0.16 ng/mL, and glutamate dehydrogenase at ≥0.8 ng/mL. 
b) Fecal specimens are extremely complex. Optimal results with the C. DIFF QUIK CHEK COMPLETE® test are obtained with specimens that are less than 24 hours old. Most undiluted specimens can be stored between 2°C and 8°C for 72 hours before significant degradation of the toxin is noted. If specimens are not assayed within this time period, they may be frozen and thawed. However, repeated freezing and thawing may result in loss in the immunoreactivity of antigen and toxins A and B. 
c) Some specimens may give weak reactions. This may be due to a number of factors such as the presence of low levels of antigen and/or toxin, the presence of binding substances, or inactivating enzymes in the feces. The lines may appear faint to dark in intensity. These specimens should be reported as positive if any blue line, even a partial line is observed. An obvious partial blue line is interpreted as a positive result 
d) Fecal specimens preserved in 10% Formalin, merthiolate formalin, sodium acetate formalin, or polyvinyl alcohol cannot be used. 
e) The C. DIFF QUIK CHEK COMPLETE® test is qualitative. The intensity of the color should not be interpreted quantitatively. 
f) Some isolates of C. sordellii may react in the C. DIFF QUIK CHEK COMPLETE® test due to the production of immunologically related toxins. 
g) Colonization rates of up to 50% have been reported in infants. A high rate has also been reported in cystic fibrosis patients. Results may appear positive in these groups, but should be viewed in conjunction with the potential to be a colonized carrier. 
h) The only non-C. difficile organism to react in the toxin portion of the C. DIFF QUIK CHEK COMPLETE® test was Clostridium sordellii VPI 9048. This strain produces toxins HT and LT, which are homologous to toxins A and B, respectively. 
i) No data exists on the effects of colonic washes, barium enemas, laxatives, or bowel preparations on the performance of the C. DIFF QUIK CHEK COMPLETE® test. All of these procedures can result in extensive dilution or the presence of additives that may affect test performance. 


	12.    METHOD VALIDATION:


	October 2018 thru January 2019
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