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Predicate Devices

* C. difficile Culture media such as cycloserine - cefoxitin fructose agar (CCFA) is
available commercially from various sources.

* C. DIFF CHEKIm - 60 (K03 0992) - TECHLAB®, Inc. (Blacksburg, VA)
* C. DIFF CHEKYm- 30 (K03099 1) - TEcHLAB®, Inc. (Blacksburg, VA)
* BD CULTURETTETM CDTTM (K870864) - Becton, Dickinson and Company

(Franklin Lakes, NJ)
* Triage®) Micro Clostridiumn difficile Panel (K974881) - Biosite Incorporated (San

Diego, CA)
* InmmuoCardo C. difficile FIA (K924979) - Meridian Bioscience, Inc. (Cincinnati,

OH)

Inlended Use
*The C. DIFF QUIK CHEKTM test is a rapid membrane enzyme immunoassay for use as a

screening test to detect Clostridium difcle antigen, glutamnate dehydrogenase, in fecal
specimens from persons suspected of having C. difficile disease. The test does not distinguish
toxigenic from nontoxigenic strains of C. djffiie. With the use of additional tests that detect C.
difficile toxins, the test is to be used as an aid in the diagnosis of C. difficile disease. As with
other C. difcie tests, results should be considered in conjunction with the patient history.

Device Description
The C. DIFF QUIK CHEKTM test uses antibodies specific for glutamnate dehydrogenase

(GDH) of C. difficile. The device contains a Reaction Window with two lines of immobilized
antibodies. The test line ("T") contains antibodies against C. difficile GDH. The other,
representing a control line ("C"), contains anti-IgG antibodies. The Conjugate consists of
antibody to GDH coupled to horseradish peroxidase. To perform the test, the fecal specimen is
diluted with Diluent, and Conjugate is added to the diluted sample. The diluted sample-

Page 75 of 88 Issued: 12120/2005



C. DIFF QUIK CHEKT 510(k)

conjugate mixture is added to the Sample Well and the device is allowed to incubate at room
temperature for 15 minutes. During the incubation, any GDH in the sample binds to antibody-
peroxidase conjugate. The antigen-antibody complexes migrate through a filter pad to a
membrane where they are captured by the immobilized anti-GDH antibody in the line. The
Reaction Window is subsequently washed with Wash Buffer, followed by the addition of
Substrate. After up to a 10 -minute incubation, the "T" reaction is examined visually for the
appearance of a blue line. A blue line indicates a positive test. A positive "C" reaction,
indicated by a blue line, confirms that sample and all reagents were added in proper sequence
and volume, that reagents were active at the time of performing the assay, and that proper sample
migration occurred.

Comparative Information of Equivalent Devices

Characteristics 510(k) Intended Use Format Materials Target
Numbers Population

C. DIFF QUIK Subject to Detection of C. Rapid Highly specific Persons
CHEKTh test this 510(k) difficile organism membrane antibodies suspected of

in fecal against C. having C.
specimens difficile GDH difficile disease

C. difficile Used before Detection of C. Bacterial Specific Persons
Presumptive 1976, difficile organism culture selective suspected of
bacterial culture 510(k) not in fecal media, CCFAa having C.

available. specimens plates and CC difficile disease
BHIb broth

C. DIFF CHEKTM K030992 Detection of C. ELISA Highly specific Persons
- 60 difficile organism antibodies suspected of

in fecal against C. having C.
specimens difficile GDH difficile disease

C. DIFF CHEKTM K030991 Detection of C. ELISA Highly specific Persons
- 30 difficile organism antibodies suspected of

in fecal against C. having C.
specimens difficile GDH difficile disease

BD K870864 Detection of C. Latex Antibodies Persons
CULTURETTETM difficile organism agglutination against C. suspected of
CDT TM in fecal difficile GDH having C.

specimens and other difficile disease
proteins

Triage® Micro C. K974881 Detection of C. Flow Highly specific Persons
difficile Panel, difficile organism through antibodies suspected of
GDH portion in fecal membrane against C. having C.

specimens test difficile GDH difficile disease

ImmunoCard® C. K924979 Detection of C. Lateral flow Highly specific Persons
difficile EIA difficile organism membrane antibodies suspected of

in fecal test against C. having C.
specimens difficile GDH difficile disease

a, CCFA, cycloserine - cefoxitin fructose agar plates
b, CC-BHI, cycloserine - cefoxitin brain-heart infusion liquid media
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Summary of Performance Data
Clinical Accuracy

The Tables below show a summary of the clinical performance of the C. DIFF QUIK
CHEKTM test. Results from 3 studies are included in the summary. The discrepant samples
generated from the C. DIFT QUIK CHEKTM test and the presumptive bacterial culture assay
were resolved using a PCR assay, an ELISA for the antigen, or a membrane test for the antigen,
as described in the individual studies. The protocols are included in Appendix A and D. The
results show that the C DIFF QUIK CHEKTM test exhibited a correlation of 92.6% with
presumptive bacterial culture. When discrepant results were resolved by PCR, the correlation
was 96.9%.

Clinical Performance Comparing C. DIFF QUIK CHEK rM Test to Presumptive Bacterial
Culture

I'

C. DIFF QUIK CHEKT M positive 206 56

C. DIFF QUIK CHEKT M negative 16 701

95% Confidence Limits

Sensitivity 92.8% 88.3% - 95.7%
Specificity 92.6% 90.4% - 94.3%
Predictive Negative Value 97.8% 96.3% - 98.7%
Correlation 92.6% 91.7% - 93.4%

Twenty-nine of the 56 apparent false positive samples were positive by another GDH
test, and were considered true positive. Twenty-seven remained false positive. Thirteen of the 16
apparent false negative samples were negative by another GDH test, and were considered true
negative. Three remained false negative. The summary is presented below.

Clinical Performance of C. DIFF QUIK CHEK TM Test versus Bacterial Culture Assay after
Resolution by another GDH Test

4X*

C. DIFF QUIK CHEK TM positive 235 27

C. DIFF QUIK CHEK TM negative 3 714

95% Confidence Limits
Predictive Negative Value 99.6% 98.7% - 99.9%
Correlation 96.9% 96.5% - 97.2%

Analytical Sensitivity
The test was consistently positive at a concentration of 0.4 ng/mL for GDH.
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Cross-Reactivity
The specificity of the C. DIFF QUIK CHEKTM test was evaluated by examining the

reactivity of a wide range of common intestinal bacteria and intestinal pathogens in the assay.
For the analysis, the organisms were grown to early stationary phase (>10 8 CFU/ml). The
viruses were from ATCC culture fluids. The cultures were diluted in (i) fecal specimens that
were negative for C. dfficile (Negative Fecal Specimens) or (ii) fecal specimens that were spiked

with toxigenic C. difficile cell filtrate to give a positive reaction (Positive Fecal Specimens). The
latter specimens were evaluated to determine if any of the common intestinal bacteria and
pathogens exhibited any deleterious effects on a positive reaction in the C. DIFF QUIK CHEKTM
test. The fecal specimens then were diluted in Diluent and tested in the C. DIFF QUIK CHEKTM
test.

A summary of the results is shown in the tables on the following pages. All of the
organisms tested were negative in the C. difficile-negative fecal specimens and had no effect on
the reaction with C. difficile-positive fecal specimens.

Reaction in Reaction in
Bacterium Strain negative fecal positive fecal

specimen specimen
Aeromonas hydrophila ATCC 7965 +

Bacillus cereus ATCC 14579 +

Bacillus subtifis ATCC 6051 - +

Bacteroides fragilis VPI 13785 - +

Campylobacter coil___ _ ___ ATCC 49941 +

Campylobacter fetus _ _ ATCC 25936 ___ +

Campylobacterjejuni ATCC 29428 . .. +

Candida albicans ATCC 10231 +

Clostridium bifermentans VPI 2012 +

Ciostridium butyricum VPI 8260 - +

Clostridium perfringens, type A _ VPI 3624 - +

Clostridium septicum ._ VPI 1524 - +

Clostridium sordell VPI 9048 - +

Clostridium sordellil VPI 7319 - +

Clostridium sporogenes VPI 9743 - +

Enterococcus faecalis ATCC 19433 - +

Escherichia coil EIEC SD67 - +

Escherichia coli ATCC 25922 +

Escherichia coli 0157 H7 B1409 - +

Escherichia coli ETEC E 2348169 - +

Klebsiella pneumoniae ATCC 9997 - +

Peptostreptococcus anaerobius ATCC 27337 - +

Proteus vulgaris ATCC 6380 +

Pseudomonas aeruginosa ATCC 9027 +
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Reaction in Reaction in
Bacterium Strain negative fecal positive fecal

specimen specimen

Salmonella typhimurium ATCC 14029 +

Shipella dysenteriae ATCC 12022 +

Shigella flexneri ATCC 12122 +

ShigTella sonnei ATCC 11060 +

Staphylococcus aureus ATCC 6358 +

Staphylococcus aureus (Cowans) ATCC 12598 +

Staphylococcus epidermidis VPI 13140 +

Vibrio parahaemolyticus ATCC 17802 +

Yersinia enterocolitica ATCC 9610 +

Culture fluids containing viruses were used as provided by the American Type Culture
Collection. Each was diluted ca. 1:20 in the kit Diluent and tested according to the Package
Insert. The titer of the fluids is shown in the table below.

Virus TCID5O units ATCC# Reaction in Reaction in
(per 0.2 mL) negative fecal positive fecal

Adenovirus type 1 1045 VR-I - +

Adenovirus type 2 106 5 VR-846 - +

Adenovirus type 3 1 10825 VR-3 - +

Adenovirus type 5 10675 VR-5 - +

Adenovirus type 40 105 VR-931 - +

Adenovirus type 41 1045 VR-930 - +

Human coronavirus 1035 VR-740 - +

Coxsackievirus B2 10575 VR-29 - +

Coxsackievirus B3 105 VR-30 - +

Coxsackievirus B4 104,75 VR-184 - +

Coxsackievirus B5 10 7 VR-185 - +

Echovirus 9 104o VR-1050 - +

Echovirus 11 1 0 s VR-1052 - +

Echovirus 18 10 4 VR-48 - +

Echovirus 22 103 3 VR-1063 - +

Echovirus 33 Io' VR-582 - +

Enterovirus type 68 106 VR-1076 - +

Enterovirus type 69 1043 VR-1077 - +

Enterovirus type 70 1055 VR-836 - +

Enterovirus type 71 p ending VR-784 -+
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Interfering Substances
The following substances had no effect on test results, either with C difficile-negative or C

difficile-positive fecal specimens, when present in fecal material in the concentrations indicated
in the table.

Reaction in Reaction in
negative fecal positive fecal

Substance Concentration specimen specimen

Hog gastric mucin 3.5% w/v +
Human blood (0, Rh-) 40% v/v +
Barium sulfate 5% w/v +
Imodium® 5% w/v +
Kaopectate® 5 mg/ml +
Pepto-Bismol® 5% w/v +
Steric/palmitic acid (fecal fats) 40% w/v __+

Metronidazole 0.25% w/v __+

Vancomycin 0.25% w/v +

Reproducibility
A total of 8 fecal specimens, 6 positive and 2 negative, were coded to prevent identification

and were sent to each of three independent laboratories for analysis using the C DIFF QUIK
CHEKTMtest. The results from each laboratory were compared with in-house results. The
results were consistent among the different locations, and exhibited a correlation of 100%. The
positive specimens were confirmed to be positive and the negative specimens were confirmed to
be negative at all sites using the C DIFF QUIK CHEKTM test.
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