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Contact Information David M. Lyerly
Vice-President, Research & Development
TEcHLAB®~, Inc.
2001 Kraft Drive
Corporate Research Center
Blacksburg, VA 24060-6364

Phone: 540-953-1664
FAX: 540-953-1665
Email: dlyerly~techlab.com

Date Prepared April 5, 2005

Product and Trade Name TOXAIB QUIK CHEKTM

Classification 21 CFR 866.2660

Predicate Devices

* C. DIFFICILE TOX-B TEST (K935296) - TECHLAB, Inc., Blacksburg, VA

* C. difficile toxin/antitoxin (K(923463) - TECH-LAB, Inc., Blacksburg, VA

* C. DIFFICILE TOX A/B JJTM (K003306 and K(030404) - TECHLAB, Inc., Blacksburg, VA

* Premier TmToxins A&B (K(993914) - Meridian Bioscience, Inc., Cincinnati, OH
* ProSpecT® Clostridium difficile Toxin A/B (1(033479) - Remel, Lenexa, KS

* ImrnunoCard4 Toxins A&B (KO041003) - Meridian Bioscience, Inc., Cincinnati, OH

* XpeCtTM Clostridium difficile Toxin A/B (K041951) - Remel Inc., Lenexa, KS

Intended Use
The TOX A/B QUIK CHEKm test is a rapid immunoassay for detecting Clostridiumn

diflicile toxins A and B in fecal specimens from persons suspected of having C. diffiie disease.

The test is to be used as an aid in the diagnosis of C. ciffie disease and results should be

considered in conjunction with the patient history.

Device Description T

The TOX A/B QUIK CHEK TMtest uses antibodies specific for toxins A and B of C.

difficile. The device contains a Reaction Window with two lines of immobilized antibodies. The

test line ("T") contains antibodies against C. difficile toxins A and B. The other, representing a

control line ("C"), contains anti-IgG antibodies. The Conjugate consists of antibodies to toxins

A and B 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-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 toxin A and toxin B in the sample bind to anti-toxin

antibody-peroxidase conjugate. The toxin-antibody complexes migrate through a filter pad to a

membrane where they are captured by the immobilized anti-toxin antibodies in the line. The
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TOXA/B QUIK CHEK' 510(k)

Reaction Well 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

TOX A/B QUIK Subject to Detection of C. Rapid Highly specific Persons
CHEKTM test this 510(k) difficile toxin in membrane antibodies suspected of

fecal specimens against C. having C.
difficile toxins A difficile disease
and B

Tissue culture K935296 Detection of C. Tissue Cell monolayer, Persons
assay (TOX-B difficile toxin in culture specific suspected of
TEST) fecal specimens neutralizing having C.

antiserum difficile disease

C. DIFFICILE K003306 Detection of C. Microtiter Highly specific Persons
TOXA/B ITM difficile toxin in ELISA antibodies suspected of

and fecal specimens against C. having C.
KK030404 difficile toxins A difficile disease

and B

PremierTM Toxins K993914 Detection of C. Microtiter Highly specific Persons
A&B difficile toxin in ELISA antibodies suspected of

fecal specimens against C. having C.
difficile toxins A difficile disease
and B

ProSpecT® K033479 Detection of C. Microtiter Highly specific Persons
Clostridium difficile toxin in ELISA antibodies suspected of
difficile Toxin A/B fecal specimens against C. having C.

difficile toxins A difficile disease
and B

ImmunoCard® K041003 Detection of C. Rapid Highly specific Persons
Toxins A&B difficile toxin in membrane antibodies suspected of

fecal specimens against C. having C.
difficile toxins A difficile disease
and B

X/pect TM K041951 Detection of C. Rapid Highly specific Persons
Clostridium difficile toxin in membrane antibodies suspected of
difficile Toxin A/B fecal specimens against C. having C.

difficile toxins A difficile disease
and B
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TOX A/B QUIK CHEKZM 510(k)

Summary of Performance Data

Clinical Accuracy
The tables below show a summary of the clinical performance of the TOX A/B QUIK

CHEKTm test. Results from 5 studies (2 in-house studies and 3 on-site studies) are included in
the summary. Results from the TOXA/B QUIK CHEKTm were compared to tissue culture assay.
The TOX A/B QUIK CHEKTM test exhibited a sensitivity and specificity of 90.2% and 99.7%,
respectively. The predictive positive and negative values were 98.6% and 97.9%, respectively,
and the correlation was 98.0%.

Summary of clinical performance comparing the TOXA/B QUIK CHEK r test versus tissue
culture assay.

n*g42 Tiss is
TOX A/B QUIK CHEKT s 138 2
TOX A/B QUIK CHEK T neg 15 687

95% Cl
Sensitivity 90.2 84.1 - 94.2
Specificity 99.7 98.8 - 99.9
Predictive Positive Value 98.6 94.4 - 99.8
Predictive Negative Value 97.9 96.4 - 98.7
Correlation 98.0 97.8 - 98.2

Of the 2 tissue culture-negative/TOXA/B QUIK CHEKTM -positive samples, 1 was negative in the
TOX A/B II TM test. Of the 15 specimens that were tissue culture-positive/TOX A/B QUIK
CHEK' M-negative, 12 were negative in a commercial A+B ELISA.

Analytical Sensitivity
The test was consistently positive at a concentration of 0.63 ng/mL for toxin A and 1.25

ng/mL for toxin B.
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TOX A/B QUIK CHEKTA 510(k)

Cross-Reactivity
Strains of C. difficile that produce toxins A and B, or only toxin B, were demonstrated to

react in the TOX A/B QUIK CHEKTM . The specificity of the TOX A/B QUIK CHEKTM test was

evaluated by examining the reactivity of a wide range of common intestinal bacteria and
intestinal pathogens in the assay. A summary of the results is shown below. The only non-C.
difficile organism to react in the TOXA/B QUIK CHEKTM test was C. sordellii VPI 9048, which
produces toxin HT (hemorrhagic toxin) and toxin LT (lethal toxin) that are homologous to toxins
A and B, respectively. All of the other organisms tested were negative in the TOXA/B QUIK

CIIEKTM .

Reaction with C. Reaction with C.
Bacterium Strain difficile negative difficile positive

stool stool

Aeromionas hydrophila ATCC 7965 +

Bacillus cereus ATCC 14579 +

Bacilus subtilis ATCC 6051 +

Bacteroides fragilis VPI 13785 +

Campylobacter coli ATCC 49941 +

Campylobacter fetus ATCC 25936 +

Campylobacteriejuni ATCC 29428 +

Candida albicans ATCC 10231 - +

Clostridium bifermentans VPI 2012 - +

Clostridium butyricum VPI 8260 - +

Clostridium perfringens, types A VPI 3624 - +

Clostridium septicum VPI 1524 +

Clostridium sordellii VPI 9048 + +

Clostridium sordellii VPI 7319 +

Clostridium sporogenes VPI 9743 +

Enterococcus faecalis ATCC 19433 +

Escherichia coil EIEC SD67 +

Escherichia coli ATCC 25922 +

Escherichia coli 0157H7 B1409 +

Escherichia coli ETEC E 2348169 +

Klebsiella pneumoniae ATCC 9997 +

Peptostreptococcus anaerobius ATCC 27337 +

Proteus vulgaris ATCC 6380 +

Pseudomonas aeruginosa ATCC 9027 +

Salmonella typhimurium ATCC 14029 +

Shigella dysenteriae ATCC 12022 +

Shigella flexneri ATCC 12122 +

Shigella sonnei ATCC 11060 +

Staphylococcus aureus ATCC 6358 +
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Reaction with C. Reaction with C.
Bacterium Strain difficile negative difficile positive

stool stool

Sta hylococcus aureus Cowans ATCC 12598 +

Staphylococcus epidermidis VPI 13140 +

Vibrio arahaemnolvicus ATCC 17802 +

Yersinia enterocolitica ATCC 9610 -+

Reaction withC. Reaction with C.
difficile negative difficile positive

Virus ATCC# stool stool

Adenovirus type 1 VR-i +

Adenovirus type 2 VR-846 +

Adenovirus type 3 VR-3 +

Adenovirus type 5 VR-5 +

Adenovirus type 40 VR-931 +

Adenovirus type 41 VR-930 +

Human coronavirus VR-740 +

Coxsackievirus B2 VR-29 +

Coxsackievirus B3 VR-30 +

Coxsackievirus B4 VR-184 +

Coxsackievirus B5 VR-185 +

Echovirus 9 VR-1050 +

Echovirus 11 VR-1052 +

Echovirus 18 VR-48 +

Echovirus 22 VR-1063 - +

Echovirus 33 VR-582 - +

Enterovirus type 68 VR-1076 - +

Enterovirus type 69 VR-1077 - +

Enterovirus type 70 VR-836 +

Enterovirus type 71 VR-784 +
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TOX A/B QUIK CHEKM 510(k)

Interfering Substances
The following substances had no effect on test results, either with C difficile-negative or

C difficile-positive specimens, when present in the stool in the concentrations indicated in the
table.

Reaction with C. Reaction with C.
difficile negative difficile positive

Substance ConCentration stool stool

Hog gastric mucin 3.5% w/v +

Human blood 0, Rh- 40% v/v +

Barium sulfate 5% w/v +

Imodium ®
(R)5% w/v - +

Kaopectate ®
(R) 5 mg/ml - +

Pepto-Bismol( 5% w/v - +

Steric/palmitic acid 40% w/v - +

Metronidazole 0.25% w/v +

Vancomycm 0.25% w/v -+

Reproducibility
The reproducibility of the TOX A/B QUIK CHEKTM test was determined using known

positive (n-6) and negative (n=2) fecal specimens that were coded and sorted to prevent their

identification during testing. Testing was performed on-site at 3 laboratories, which tested the

samples on 3 days. The samples produced the expected results 100% of the time.
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
2098 Gaither Road

JUL 2 5 2005 Rockville MD 20850

David M. Lyerly, Ph.D.
Vice President, Research and Development
TECHLAB®, Inc.
2001 Kraft Drive
Corporate Research Center
Blackburg, VA 24060-6358

Re: k050891
Trade/Device Name: TOX A/B QUICK CHECK
Regulation Number: 21 CFR 866.2660
Regulation Name: Microorganism differentiation and identification device

Regulatory Class: Class I
Product Code: LLH
Dated: July 5, 2005
Received: July 8, 2005

Dear Dr. Lyerly:

We have reviewed your Section 510(k) premarket notification of intent to market the device

referenced above and have determined the device is substantially equivalent (for the indications

for use stated in the enclosure) to legally marketed predicate devices marketed in interstate

commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to

devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,

and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).

You may, therefore, market the device, subject to the general controls provisions of the Act. The

general controls provisions of the Act include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA),

it may be subject to such additional controls. Existing major regulations affecting your device

can be found in Title 21, Code of Federal Regulations (CFR), Parts 800 to 895. In addition, FDA

may publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your device complies with other requirements of the Act

or any Federal statutes and regulations administered by other Federal agencies. You must

comply with all the Act's requirements, including, but not limited to: registration and listing (21

CFR Part 807); labeling (21 CFR Parts 801 and 809); and good manufacturing practice

requirements as set forth in the quality systems (QS) regulation (21 CFR Part 820).
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Page 2 -

This letter will allow you to begin marketing your device as described in your Section 510(k)

premarket notification. The FDA finding of substantial equivalence of your device to a legally

marketed predicate device results in a classification for your device and thus, permits your

device to proceed to the market.

If you desire specific information about the application of labeling requirements to your device,

or questions on the promotion and advertising of your device, please contact the Office of In

Vitro Diagnostic Device Evaluation and Safety at (240)276-0484. Also, please note the

regulation entitled, "Misbranding by reference to premarket notification" (21CFR Part 807.97).

You may obtain other general information on your responsibilities under the Act from the

Division of Small Manufacturers, International and Consumer Assistance at its toll-free number

(800) 638-2041 or (301) 443-6597 or at its Internet address

Sincerely yours,

Sally A. Hojvat, M.Sc., Ph.D.
Director
Division of Microbiology Devices
Office of In Vitro Diagnostic Device

Evaluation and Safety
Center for Devices and

Radiological Health

Enclosure
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REVISED
Indications for Use

510(k) Number (if known): K050891

Device Name: TOX A/B OUIKCHEK

Indications For Use:

The TOXA/B QUIK CHEKM test is a rapid immunoassay for detecting

Clostridium difficile 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

and results should be considered in conjunction with the patient history. FOR IN VITRO
DIAGNOSTIC USE.

Prescription Use ' AND/OR Over-The-Counter Use

(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE
IF NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD)

Page 1 of
Division Sign-OffPae1o __

Office of In Vitro Diagnostic Device
Evaluation and Safety

510(k) KOt - 6 7 9'
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. DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
2098 Gaither Road

4 4 Rockville, Maryland 20850

August 11, 2005

DAVID M LYERLY
Techlab, Inc.
2001 KRAFT DR.
BLACKSBURG, VA 24060-6358
US

Re: k050891
Received: April 8, 2005

Categorization Notification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secretary to provide for the categorization of
specific clinical laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

Test System/Analyte (s) . (SEE ATTACHMENT)

This complexity categorization is effective as of the date of this notification. This
categorization will be reported on FDA's home page http://www.fda.gov/cdrh/clia.
This categorization information may be provided to the user of the commercially marketed test
system or assay as specified for the analyte indicated. This categorization will also be
announced in a Federal Register Notice, which will provide opportunity for comment on the
decision. FDA reserves the right to reevaluate and recategorize this test based upon the
comments received in response to the Federal Register Notice.

If you have any questions regarding this complexity categorization, please contact
Freddie Poole at 240-27,6-0496.

Sincerely yours,

Steven I. Gutman, M.D., M.B.A.
Director
Office of In Vitro Diagnostic Device

Evaluation and Safety
Center for Devices and Radiological Health
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ATTACHMENT

Document Number: k050891

Test System: Techlab TOX A/B QUIK CHEK
Analyte : Clostridium Difficile
Complexity : MODERATE
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Sure-Vuea C. difficile TOX A/B Package Insert

A rapid test for the detection of C. difficile toxins Aand B in fecal specimens
Catalog No. 23900550 (25 Tests)

Patent Pending

INTENDED USE
The Sure-Vue C. difficile TOX A/B test is a rapid immunoassay for detecting

Clostridium dif/icile 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. di ffcile disease
and results should be considered in conjunction with the patient history.
For in vitro diagnostic use.

EXPLANATION
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 Clostridinm dtf/icile (1). This organism is an opportunistic
anaerobic bacterium that grows in the intestine once the normal flora has been altered by
the antibiotic. Toxigenic strains of C. difficilecarry the genes encoding tile toxins while
non-toxigenic strains do not carry the toxin genes. The disease results from the toxins
that the toxigenic organism produces. The clinical symptoms associated with the disease
are believed to be primarily due to toxin A, which is a tissue-damaging enterotoxin (2,3).
C. cifficile 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 (4-7).

PRINCIPLE OF THE TEST
The Sure-Vue' C. difficile TOX A/B uses antibodies specific for toxins A and B of C.

difficile. The device contains a Reaction Window with two vertical lines of immobilized
antibodies (Fig. Ia). The test line ("T") contains antibodies against C. difficile toxins A
and B. The control line ("C") contains anti-IgG antibodies. The Conjugate consists of
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 allowed to
incubate at room temperature for 15 minutes. During the incubation, any toxin A and
toxin B in the sample bind to anti-toxin antibody-peroxidase conjugate. The toxin-
antibody complexes migrate through a filter pad to a membrane where they are captured
by the immobilized anti-toxin antibodies in tile line. The Reaction Window is

subsequently washed with Wash Buffer, and the test is developed with the addition of
Substrate. After a 10 minute incubation period, the "T" reaction is examined visually for
the appearance of a vertical blue line on the "T" side of the Reaction Window. A blue line
indicates a positive test. A positive "C" reaction, indicated by a vertical blue line on the
"C" side of the Reaction Window, confirms that the test is working properly and the
results are valid.
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MATERIALS PROVIDED
Membrane Devices -25 pouches, each containing I device and a desiccant pack
Diluent (14mL) - Buffered protein solution containing 0.02% thimerosal with graduated

dropper assembly
Wash Buffer (10mL) - A buffered solution containing 0.02% thimerosal with graduated

dropper assembly
Substrate (3.5mL) -Solution containing tetranethylbenzidine
Conjugate (2mL) - Mouse monoclonal antibody specific for toxin A coupled to

horseradish peroxidase and goat polyclonal antibody specific for toxin B coupled to
horseradish peroxidase in a buffered protein solution containing 0.02% thimerosal

Positive Control(lmL) -Antigen in a buffered protein solution
Disposable plastic transferpipetes - 50 (graduated at 25pL and 400pL)

MATERIALSAND EQUIPMENT REQUIRED BUTNOTPROVIDED
Small lest tubes (e.g., plastic Eppendorftubes) Applicator slicks
Timer Vortex ,nxer
Disposable gloves for handling fecal samples Pipet/or and lips

SHELF LIFE AND STORAGE
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 20 and
80C.

PRECAUTIONS
1. Reagents from different kits should not be mixed. Do not use a kit past the expiration

date.
2. Bring all components to ROOM TEMPERATURE BEFORE USE!
3. Caps, tips and dropper assemblies are color-coded; do NOT mix or interchange!
4. Do not freeze the reagents. The kit should be stored between 20C and 80 C.
5. The pouch containing the Membrane Device should be at room temperature before

opening, and opened just before use. Keep the membrane devices dry before use.
6. Use fecal specimens within 72 hours of collection to obtain optimal results.

Specimens that are frozen may lose activity due to freezing and thawing.
7. Specimens that have been preserved in 10% formalin, merthiolate formalin, sodium

acetate formalin or polyvinyl alcohol cannot be used.
8. Specimens in transport media such as Cary Blair and C&S can be used as specified in

the specimen preparation protocol.
9. Hold reagent bottles vertically to dispense reagents to ensure consistent drop size.
10. Specimens and membrane devices should be handled and disposed of as potential

biohazards after use. Wear disposable gloves when doing the test.
It. Reagents contain thimerosal as a preservative and should be handled with normal

laboratory caution.
12. Membrane devices cannot be reused.
13. 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.

14. Microbial contamination of reagents may decrease the accuracy of the assay. Avoid
microbial contamination of reagents by using sterile disposable pipettes if removing
aliquots from reagent bottles.

15. Be attentive to the total assay time when testing more than one fecal specimen. Add
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Diluent first, then add the Conjugate to each tube of Dilent. Then add specimen to
the tube of Diluent/Con/ugate. Thoroughly mix all of the diluted specimens, and then
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.

COLLECTIONANDHANDLINGOF FECALSPECIMENS
1. Standard collection and handling procedures used in-house for fecal specimens are

appropriate. Specimens should be stored between 2' and 8'C; test specimens that
are less than 24 hours old, whenever possible.

2. Store specimens frozen (<- 100C) if the test cannot be performed within 72 hours of
collection, but note that freezing and thawing of the specimen may result in loss of
activity due to degradation of the toxins.

3. Make sure that specimens are thoroughly mixed PRIOR to perfonning the assay.
4. Storing fecal specimens in the Diluent is NOT recommended.
5. Do not allow the fecal specimens to remain in the Diluent and/or Conjugate for any

extended period of time.

SPECIMEN PREPARATION
I. Bring all reagents and the required number of devices to room temperature before use.
2. Set tip and label one small test tube for each specimen, and optional external controls

as necessary.
3. Add 500pL Diluent to each tube for fecal specimens using the graduated black

dropper assembly (or equivalent). For specimens in transport media such as Cary
Blair or C&S, add 425pL of Diluent to the tube.

4. Add one drop of Conjugate (red capped bottle) to each tube.
5. Obtain one disposable plastic transfer pipette (supplied with the kit) for each sample

- the pipettes have raised graduations at 25gL and 400tL.
6. Mix all specimens thoroughly regardless of consistency- it is essential that the

specimens be evenly suspended before transferring.
Liquid/Semi-solid specimens - pipette 25pL of specimen with a transfer pipette
(graduated at 25pL and 400pL) and dispense into the Diluent/Conjugote mixture. Use
the same transfer pipette to mix the diluted specimen.
Formed/Solid specimens - Care must be taken to add the correct amount of formed
feces to the sample mixture. Mix the specimen thoroughly using a wooden applicator
stick and transfer a small portion (approximately 2mm diameter, the equivalent of
251L) of the specimen into the Diluent/Conjugate mixture. Emulsify the specimen
using the applicator stick.
Fecal specimens in Cary Blair or C&S transport media - pipette 100ilL of
sample into the Diluent/Conjugate mixture.

7. Optional External Control Samples:
External Positive Control - add one drop of Positive Control (gray-capped bottle)
to the appropriate test tube.
External Negative Control - acid 25pL Diluent to the appropriate test tube.

NOTE: Tronsferring.too little specimen, orjfailure to in and completely suspend the
specimen in the Diluent mixture, may result in a/i/se-negative rest result. The addition of
too much/fecal specimen may cause invalid results due to restricted sampleflow

TEST PROCEDURE
1. Obtain one Membrane Device per specimen, and one device per optional external
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positive or negative control as necessary. The foil bags containing the devices should
be brought to room temperature before opening. Label each device appropriately and
orient it on a flat surface so the letter "C" on the device is on the left, the letter "T" is
on the right, and the small Sanple Well is located in the top right corner of the device
(Fig. Ia).

2. Close each tube ofdiluted specimen and mix thoroughly Proper mixing can be
achieved by vortexing or inverting the tube. Immediately proceed to Step #3.

3. Using a transfer pipette (graduated at 25pL and 400pL), transfer 400PL of the diluted
sample-conjugate mixture into the Sample 1ell (smaller hole in the top right corner of
the device) of a Membrane Device, making certain to expel the liquid sample onto the
wicking pad inside of the Memlrane 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 (larger hole
in the middle of the device).
NOTE FOR SAMPLES THAT FAILTO MIGRATE:
Occasionally, a diluted ecal specimen cannot be tested because it clogy the membrane
and the Reaction Window does not wet properly. ithe diltttedlical specimen /dils to
migrate properly within 5 minutes of adding the sample to the Sample Well (i.e. the
membrane in the Reaction Window does not appear to be completel wet). then add
I 00aL (4 chops) of Diluent to the Sample Well and wait a? additional 5 minutes (for a
total of20 minutes).

5. After the incubation, add 300juL of Wash Buffer to the Reaction Window using the
graduated white dropper assembly (or equivalent). Allow the Wash Buffer to flow
through the Reaction Window membrane and be absorbed completely.

6. Add 2 drops of Substrate (blue-capped bottle) to the Reaction Window. Read and
record results visually after 10 minutes.

INTERPRETATION OF RESULTS
I. Interpretation of the test is most reliable when the device is read immediately at the

end of the reaction period. Read the device ata 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 a blue line on the "C" side of the Reaction
Window representing the internal positive control line. Observe device for the
appearance of a blue line on the "T" side of the Reaction Window representing the test
line. The lines may appear faint to dark in intensity.

3. Positive Result: A positive result may be interpreted at any time between the
addition of Substrate and the I 0-minute read time. Two blue lines ale visible, the
control line ("C") and the test line ("T"). The lines may appear faint to dark in
intensity. The appearance of a blue line on the "T" side along with a blue control line
is interpreted as a positive result. An obvious partial line is interpreted as a positive
result. Do not interpret membrane discoloration or shadow as a positive result. A
positive result indicates the presence of C. diflicile toxin.

4. Negative Result: A test cannot be interpreted as negative or invalid until 10 minutes
following the addition of Substrate. A single blue line is visible on the control (-C")
side of the Reaction Window and no test line is visible on the "T" side of the Reaction
Window (Fig. I b). A negative result indicates C. difficile toxin is either absent in the
specimen or is below the detection limit of the test.

5. Invalid Result: A single line is visible on the test ("T") side of the Reaction Window,
or no lines are visible in the Reaction Window (Fig. lc Id). The test result is invalid if
a control line is not present at the completion of the reaction period.
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FIGURE 1: Sure-Vue C. difficile TOX A/B INTERPRETATION OF RESULTS

Reaction Sample
Window Well

Fig.Ia. Positive Fig lb. Negative Fig. Ic. Invalid Fig. Id. Invalid

QUALITY CONTROL
Internal: A blue control line must be visible on the "C" side of the Reaction Window on
every Membrane Device that is tested. The appearance of the blue control line 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. 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 clear to give a discernible result.

External: The reactivity of the Sure-Vuer C. difficile TOX A/B test should be verified
on receipt using the Positive Control and negative control (Dilnent). 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.
Additional tests can be performed with the controls to meet the requirements of local,
state and/or federal regulations and/or accrediting organizations.

LIMITATIONS
I. The Sure-Vue" C. difficile TOX A/B test is used to detect C. difficile 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 Sure-Vuel C. difficile TOX A/B test
will detect levels of toxin A at 0.63ng/mL and toxin B at 1.25ng/mL.

2. Fecal specimens are extremely complex. Optimal results with the Sure-Vue C.
difficile TOX A/B test are obtained with specimens that are less than 24 hours old.
Most undiluted specimens can be stored between 20 and 80C 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 toxins A and B.

3. Some specimens may give weak reactions. This may be due to a number of factors
such as the presence of low levels of toxin, the presence of binding substances, or
inactivating enzymes in the feces. Under these conditions, afresh specimen should be

tested. Additional tests that may be used in conjunction with the Sure-Vuer C.
difficile TOX A/B test include culture with toxigenic testing or tissue culture
cytotoxicity assay for the detection of C. difficile or its toxin(s).

4. Fecal specimens preserved in 10% formalin, merthiolate formalin, sodium acetate
formatin, or polyvinyl alcohol cannot be used.
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5. The Sure-Vue* C. difficile TOX A/B test is qualitative. The intensity of the color

should not be interpreted quantitatively
6. Some isolates of C sordellil may react in the Sure-VueK C. difficile TOX A/B test due

to the production of immunologically related toxins (1).
7. Colonization rates of up to 50% have been reported in infants. A high rate has also

been reported in cystic fibrosis patients (1.3).

EXPECTED VALUES
The reported incidence of C. difficile-associated disease in patients with antibiotic-

associated diarrhea is 10 to 20%. In our studies, the incidence ranged from 10% to 22%.
The prevalence of a positive Sure-Vuet C. difficile TOX A/B test will vary from location
to location and hospitals mayexperience rates lower or higher than those observed at the
sites used in this evaluation. Clostridium difficile disease is primarily a nosocomial
disease of elderly patients, and hospitals that have higher numbers of elderly patients
may experience higher rates. 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.

PERFORMANCE CHARACTERISTICS
The Sure-Vue" C. difficile TOX A/B test was compared with the tissue culture test at

three U.S. hospitals and in-house at TECHLABt, Inc. Specimens included in the
evaluation were submitted to the clinical laboratory for routine testing. The tissue culture
test was done according to the in-house procedure. The table below shows a summary of
the clinical performance of the Sure-Vue' C. difficile TOX A/B test. The test exhibited a
sensitivity and specificity of 90.2% and 99.7%, respectively. The predictive positive and
negative values were 98.6% and 97.9%, respectively, and the correlation was 98.0%.

TABLE 1. Correlation of the Sure-Vue& C. difficile TOX A/B test with tissue culture.

Tissue Culture Tissue Culture
positive negative

Sure-Vue® C. difficile TOX A/B test positive 138 2

Sure-Vue® C. difficile TOX A/B test negative 15 687

95% Cl

Sensitivity 90.2% 84.1 -94.2

Specificity 99.7% 98.8- 99.9
Predictive Positihe Value 98.6% 94.4 -99.8
Predictive Negative Value 97.9% 96.4-98.7
Correlation 98.0% 97.8-98.2

Of the 2 tissue culture-negative/Sure-Vuek C. difficile TOX A/B-positive samples, I
was negative in a commercial toxin A+B ELISA. Of the 15 specimens that were tissue
culture-positive/Sure-Vue®C. difficile TOX A/B-negative, 12 were negative in commercial
toxin A+B ELISAs. There were 9 specimens that were unreadable. All of the specimens
were negative by PCR analysis for the genes of toxin A (icdA) and toxin B (/cdB).

A total of 5 1 fecal specimens diluted in Cary Blair and 32 fecal specimens diluted in
C&S Transport Media were tested in the Sure-Vue" C. difficile TOX A/B test and the
results were compared to those obtained by routine testing. The test exhibited an
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agreement of 97.60/4 for the detection of C. di/ficile toxins in specimens prepared in
Transport Media.

ANALYTICALSENSITIVITY
The test was consistently positive at a concentration of 0.63ng/mL for toxin A and

1.25 ng/mL for toxin B.

REPRODUCIBILITY
The reproducibility of the Sure-Vue C. difficile TOX A/B test was determined using

known positive (n-6) and negative (n=2) fecal specimens that were coded and sorted to
prevent their identification during testing. Testing was performed on-site at 3
laboratories, which tested the samples on 3 days. The samples produced the expected
results 100% of the time.

CROSS REACTIVITY
Fecal specimens inoculated with thefollowing microorganisms to a final concentration

of approximately 10 or higher organisms per mL did not react in the Sure-Vue' C.
difficile TOX A/B.
Bacteria: Aepomonas hydrophila, Bacillus cereus, Bacillussublilis, Bacteroides.fiagilis,
Canipylobacter coli. Campylobacterfetus. Camp.lobacterjejuni, Candida albicans,
Clostridium bifermentans, Clostridium bulyricum, Clostridium perfringens, Closh-idium
septicun, Clostridium sordellii (nontoxigenic), Clostridium sporogenes. Enterococcus
faecalis, Escherichia coli EIEC, Escherichia co/i. Escherichia co/i 0157 H7, Escherichia
coli ETEC. Klebsiellapneumoniae, Peplostrepococcus anacrobi us, Proteius vulgaris
Pseudomnonas aeruginosa, Salmonella typhin/urn, Sligella dysencriac, S/igela
flexneri, Shigella sonnet, Staphylococcus ueus. Staphylococcus aureus (Cowans),
Staphylococcus epidermidis, ib-io parahaemnolyticus, Yersinia enterocolitica
Viruses: Adenovirus types 1,2,3,5,40,41, Human coronavirus, Coxsackievirus
B2,B3,B4,B5, Echovirus 9,11,18,22,33, Entcrovirus type 68,69,70,71.

The only non-C. dif]icile organism to react with the Sure-Vue* C. difficile TOX A/B
was C. sordellii VPI 9048. This strain produces toxins HT and LT, which are
homologous to toxins A and B, respectively.

INTERFERING SUBSTANCES
The following substances had no effect on test results when present in feces in the

concentrations indicated: mucin (3.5% w/v), human blood (40% v/v), barium sulfate (5%
w/v), Imodiumt (5% w/v), Kaopectate (5mg/mL), Pepto-Bismolr (5% w/v), steric/
palmitic acid (40% w/v), Metronidazole (0.25% w/v). Vancornycin (0.25% w/v).

Records processed under FOIA Request #2016-9221; Released by CDRH on 03-13-2017.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



REFERENCES
1. Lyerly, D. M.. H. C. Krivan, and T D. Wilkins. 1988. Clos/ridium dif ficile: its disease

and toxins. Clin. Microbiol. Rev. 1:1-18.
2. Lyerly, D. M., K. E. Saum, D. K. MacDonald, and T. D. Wilkins. 1985. Effects of

Clostridium di/ficile toxins given intragastrically to animals. Infect. Immun. 47: 349-
352.

3. Borriello, S. P., F. E. Barclay, A. R. Welch, J. M. Ketley, T. J. Mitchell, J. Stephen,
and G E. Griffin. 1985. Host and microbial detenninants of the spectrum of
Clostridin dif//icile mediated gastrointestinal disorders. Microecol. Ther. 15:231-
236.

4. Lyerly, D. M.. N. M. Sullivan, and T. D. Wilkins 1983 Enzyme-linked
immunosorbent assay for Closlridium di/ftcile toxin A. J. Clin. Microbiol. 17:72-78.

5. Laughon, B. E., R. P. Viscidi, S. L. Odovin, R. H. Yolken, and J. G. Bartlett. 1984.
Enzyme immunoassays for detection of Closridium diflicile toxins A and B in fecal
specimens. J. Infect. Dis. 149: 781-788.

6. Lyerly, D. M., L. A. Barroso, and T. D. Wilkins. 1992. Characterization of a toxin A-/
toxin B+ isolate of Clostridiurn di/jicile. Infect. Immun. 60: 4633-4639.

7. Dove, C. H., S.-Z. Wang, S. B. Price, C. J. Phelps, D. M. Lyerly, T. D. Wilkins, and J.
L. Johnson. 1990. Molecular characterization of the Closiridium dif/icile toxin A gene.
Infect. Inmmun. 58: 480-488.

CLIA Complexity Moderate

For Technical Assistance: t-800-257-9525

For customer service, call 1-800-640-0640.
Fisher HealthCare To fax an order, use 1-800-290-0290.

To order online: www.fisherhealthcare.com

ure-Vue is atradeia rk of Fikher Scionlific Company.

Fisher HealthCare
9999 Veterans Memorial Dr.
Houston, TX 77038 USA

RMS 497-33-01 1ssu d: 02/2008

Records processed under FOIA Request #2016-9221; Released by CDRH on 03-13-2017.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



TOX A/B QUIK CHEK ©

A rapid test for the detection of C. difficile

toxins A and B in fecal specimens

Patent Pending

Catalog No. T5033 (25 Tests)

ESPANOL p. 8
Test rdpido para la detecci6n de las toxinas A y B de

C. difficile en muestras fecales

Pendiente de Patente
Prod. No. T5033 (25 Pruebas)

DEUTSCH p. 15
Ein Schnelltest flr den Nachweis von C. difficile-Toxin A und B in

Stuhiproben
Zum Patent angemeldet

Katalognummer. T5033 (25 Tests)

FRANCAISE p. 22
Test rapide pour la d6tection des toxines A et B de

C. difficile dans les 6chantillons de selles
Brevet en instance

Numbro de Catalogue T5033 (25 Analyses)

Developed and Manufactured by

Blacksburg, VA 24060
U.S. only, 1-800-TECHLAB

TEL.: (540) 953-1664 FAX: (540) 953-1665

CC t.neartur,uC E N uH 1h. Mm.i
I h. h t

International Symbol Key:

REF Catalog Number Temperature Limitation

IVO- In Vitro Diagnostic Medical Device Use By/Expiration Date

LOT Lot Information C C CE Symbol

=y Contains sufficient reagents Caution, consult
for <n> tests * accompanying documents

Records processed under FOIA Request #2016-9221; Released by CDRH on 03-13-2017.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



2

TOX A/B QUIK CHEW®

INTENDED USE
The TOXA/B QUIK CHEK- test is a rapid immunoassay for detecting Clostridium difficile

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 and results should be
considered in conjunction with the patient history.
FOR IN VITRO DIAGNOSTIC USE.

EXPLANATION
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 (1). This organism is an opportunistic anaerobic bacterium that
grows in the intestine once the normal flora has been altered by the antibiotic. Toxigenic strains
of C. difficile carry the genes encoding the toxins while non-toxigenic strains do not carry the
toxin genes. The disease results from the toxins that the toxigenic organism produces. The
clinical symptoms associated withthe disease are believed to be primarily due to toxin A, which
is a tissue-damaging enterotoxin (2,3). 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 (4-7).

PRINCIPLE OF THE TEST
The TOX A/B QUIK CHEK- uses antibodies specific for toxins A and B of C. difficile. The

device contains a Reaction Wndow.with two vertical lines of immobilized antibodies (Fig. 1a).
The test line ("T") contains antibodies against C. difficile toxins A and B. The control line ("C")
contains anti-IgG antibodies. The Conjugate consists of 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 We/I and the device is allowed to incubate at room temperature for 15 minutes. During
the incubation, any toxin A and toxin B in the sample bind to anti-toxin antibody-peroxidase
conjugate. The toxin-antibody complexes migrate through a filter pad to a membrane where
they are captured by the immobilized anti-toxin antibodies in the line. The Reaction Window
is subsequently washed with'Wash Buffer, and the test is developed with the addition of
Substrate, After a 10 minute incubation period, the "T" reaction is examined visually for the
appearance of a vertical blue line on the "T" side of the Reaction Window. A blue line indicates
a positive test. A positive "C" reaction, indicated by a vertical blue line on the "C" side of the
Reaction Window, confirms that the test is working properly and the results are valid.

MATERIALS PROVIDED
MEM DEV Membrane Devices -25 pouches, each containing 1 device and a desiccant pack
OW. W E )Diluent (14 mL) - Buffered protein solution containing 0.02% thimerosal with

graduated dropper assembly
WASH|REAG Wash Buffer(10 mL) -A buffered solution containing 0.02% thimerosal with

graduated dropper assembly
SuBs|REAC Substrate (3.5 mL) - Solution containing tetramethylbenzidine
coNJ|ENz |Conjugate (2 mL) - Mouse monoclonal antibody specific for toxin A coupled

to horseradish peroxidase and goat polyclonal antibody specific for toxin B
coupled to horseradish peroxidase in a buffered protein solution containing 0.02%
thimerosal

coNTRoL+ Positive Control (1 mL) - Antigen in a buffered protein solution
Disposable plastic transfer pipettes - 50 (graduated at 25 pL and 400 L)
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11. Reagents contain thimerosal as a preservative and should be handled with normal laboratory caution.
12. Membrane devices cannot be reused.
13. 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.
14. Microbial contamination of reagents may decrease the accuracy of the assay. Avoid microbial contamination of reagents by using

sterile disposable pipettes if removing aliquots from reagent bottles.
15. Be attentive to the total assay time when testing more than one fecal specimen. Add Diluent first, 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 then
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.

COLLECTION AND HANDLING OF FECAL SPECIMENS
1. Standard collection and handling procedures used in-house for fecal specimens are appropriate. Specimens should be stored

between 2* and 8C; test specimens that are less than 24 hours old, whenever possible.
2. Store specimens frozen (-10*C) if the test cannot be performed within 72 hours of collection, but note that freezing and thawing of

the specimen may result in loss of activity due to degradation of the toxins.
3. Make sure that specimens are thoroughly mixed PRIOR to performing the assay.
4. Storing fecal specimens in the Diluent is NOT recommended.
5. Do not allow the fecal specimens to remain in the Diluent and/or Conjugate for any extended period of time.

SPECIMEN PREPARATION
1. Bring all reagents and the required number of devices to room temperature before use.
2. Set up and label one small test tube for each specimen, and optional external controls as necessary.
3. Add 500 pL Diluent to each tube for fecal specimens. For specimens in transport media such as Cary Blair or C&S, add 425 pL of

Diluent to the tube.
4. Add one drop of Conjugate (red capped bottle) to each tube,
5. Obtain one disposable plastic transfer pipette (supplied with the kit) for each sample - the pipettes have raised graduations at 25 pL

and 400 pt.
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 pL of specimen with a transfer pipette (graduated at 25 pL and 400 pL) and dispense
into the Diluent. Use the same transfer pipette to mix the diluted specimen.
FormedlSolid specimens - Care must be taken to add the correct amount of formed feces to the sample mixture. Mix the
specimen thoroughly using a wooden applicator stick and transfer a small portion (approximately 2 mm diameter, the equivalent of
25 pL) of the specimen into the Diluent. Emulsifythe specimen using the applicator stick.
Fecal specimens In Cary Blair or C&S transport media - pipette 100 pL of sample into the Diluent,

7. Optional External Control Samples:
External Positive Control - add one drop of Positive Control (gray-capped bottle) to the appropriate test tube,
External Negative Control - add 25 pL Diluent to the appropriate test tube.

NOTE: Transferring too little specimen, or failure to mix and completely suspend the specimen in the Diluent 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. Label each device appropriately and orient
it on a flat surface so the letter "C" on the device is on the left, the letter "T" is on the right, and the small Sample Well is located in
the top right comer of the device (Fig. 1 a).

2. Close each tube of diluted specimen and mix thoroughly. Proper mixing can be achieved by vortexing or inverting the tube.
Immediately proceed to Step #3.

3. Using a transfer pipette (graduated at 25 pL and 400 pL), transfer 400 pL 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 expel the liquid sample onto the
wicking pad inside of the Membrane 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 (larger hole in the middle of the device). If the Reaction Window is not completely wet at the end of the 15-
minute incubation, the test is considered invalid and the sample must be retested on a new device.
NOTE FOR SAMPLES THAT FAIL TO MIGRATE:
Occasionally, a diluted fecal specimen cannot be tested because it clogs the membrane and the Reaction Window does not wet
properly. If the diluted fecal specimen fails to migrate properly within 5 minutes of adding the sample to the Sample Well (i.e. the
membrane in the Reaction Window does not appear to be completely wet), then add 100 pL. of Diluent to the Sample Well and wait
an additional 5 minutes (for a total of 20 minutes).

5. After the incubation, add 300 pL of Wash Buffer to the Reaction Window. Allow the Wash Buffer to flow through the Reaction
Window membrane and be absorbed completely.

6. Add 2 drops of Substrate (blue-capped bottle) to the Reaction Window. Read and record results visually after 10 minutes.

INTERPRETATION OF RESULTS
i. Interpretation of the test is most reliable when the device is read immediately at the end of the 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 a blue line on the "C" side of the Reaction Window representing the internal positive control

line. Observe device for the appearance of a blue line on the "T" side of the Reaction Window representing the test line. The lines
may appear faint to dark in intensity.

3. Positive Result: A positive result may be interpreted at any time between the addition of Substrate and the 10-minute read time.
Two blue lines are visible, the control line ("C") and the test line.("T"). The lines may appear faint to dark in intensity. The
appearance of a blue line on the "T side is interpreted as a positive result. An obvious partial line is interpreted as a positive result.
Do not interpret membrane discoloration or shadow as a positive result. A positive result indicates the presence of C. difficile toxin.

2-6
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2. Observe device for the appearance of a blue line on the "C" side of the Reaction Window

representing the internal positive control line. Observe device for the appearance of a
blue line on the "T" side of the Reaction Window representing the test line. The lines may
appear faint to dark in intensity.

3. Positive Result: A positive result may be interpreted at any time between the addition of
Substrate and the 10-minute read time. Two blue lines are visible, the control line ("C")
and the test line (T'). The lines may appear faint to dark in intensity. The appearance of
a blue line on the "T" side along with a blue control line is interpreted as a positive result.
An obvious partial line is interpreted as a positive result. Do not interpret membrane
discoloration or shadow as a positive result. A positive result indicates the presence of C.
difficile toxin.

4.- Negative Result: A test cannot be interpreted as negative or invalid until 10 minutes
following the addition of Substrate. A single blue line is visible on the control ("C") side of
the Reaction Window and no test line is visible on the "T" side of the Reaction Window (Fig.
1b). A negative result indicates C. difficile toxin is either absent in the specimen or is below
the detection limit of the test.

5. Invalid Result: A single line is visible on the test ("T") side of the Reaction Window or no
lines are visible in the Reaction Window (Fig. 1c, id). The test result is invalid if a control
line is not present at the completion of the reaction period.

FIGURE 1: TOXAIB QUIK CHEK INTERPRETATION OF RESULTS

Reaction Sample
Window Well

Fig.la. Positive Fig 1b. Negative Fig. 1c. Invalid Fig. Id. Invalid

QUALITY CONTROL
lntmafl A blue control line must be visible on the "C" side of the Reaction Window on
every Membrane Device that is tested. The appearance of the blue control line 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. 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 clear to
give a discernible result.

EAterniL The reactivity of the TOX A/B QUIK CHEK t test should be verified on 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. Additional tests can be performed with the
controls to meet the requirements of local, state and/or federal regulations and/or accrediting
organizations.

LIMITATIONS
1. The TOX A/B QUIK CHE test is used to detect C. difficile 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 TOXA/B QUIK CHEK test will detect levels of toxin A at 0.63 ng/mL and
toxin B at 1.25 ng/mL.
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2. Fecal specimens are extremely complex. Optimal results with the TOXA/B QUIK
CHE test are obtained with specimens that are less than 24 hours old. Most undiluted
specimens can be stored between 2* and 8C 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 toxinsA and B.

3. Some specimens may give weak reactions. This may be due to a number of factors such
as the presence of low levels of toxin, the presence of binding substances, or inactivating
enzymes in the feces. Under these conditions, a fresh specimen should be tested.
Additional tests that may be used in conjunction with the TOXA/B QUIK CHEK test
include culture with toxigenic testing or tissue culture cytotoxicity assay for the detection of
C. difficile or its toxin(s).

4. Fecal specimens preserved in 10% Formalin, merthiolate formalin, sodium acetate formalin,
or polyvinyl alcohol cannot be used.

5. The TOX A/B QUIK CHEK* test is qualitative. The intensity of the color should not be
interpreted quantitatively.

6. Some isolates of C. sordellii may react in the TOX A/B QUIK CHE/<t test due to the
production of immunologically related toxins (1).

7. Colonization rates of up to 50% have been reported in infants. A high rate has also been
reported in cystic fibrosis patients (1,3).

EXPECTED VALUES
The reported incidence of C. difficie-associated disease in patients with antibiotic-

associated diarrhea is 10 to 20%. In our studies, the incidence ranged from 10% to 22%. The
prevalence of a positive TOX A/B QUIK CHEI<7 test will vary from location to location and
hospitals may experience rates lower or higher than those observed at the sites used in this
evaluation. Clostridium difficile disease is primarily a nosocomial disease of elderly patients,
and hospitals that have higher numbers of elderly patients may experience higher rates. 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.

PERFORMANCE CHARACTERISTICS
The TOX A/B QUIK CHE test was compared with the tissue culture test at three U.S.

hospitals and in-house at TECHLABO, Inc. Specimens included in the evaluation were
submitted to the clinical laboratory for routine testing. The tissue culture test was done
according to the in-house procedure. The table below shows a summary of the clinical
performance of the TOX A/B QUIK CHEK5 test. The test exhibited a sensitivity and specificity
of 90.2% and 99.7%, respectively. The predictive positive and negative values were 98.6% and
97.9%, respectively, and the correlation was 98.0%.

TABLE 1. Correlation of the TOX A/B QUIK CHEK0 test with tissue culture.

Tissue Culture Tissue Culture
N=842 positive negtive

TOXA/BQUlKCHER positive 13 2

TOX AS QUA CHEK 5 nega ive 15 E87

95%&CI

Sensitiity 90.2% 84.1-94.2

Specficity 99.7% B.8. 99.9
Predictive Positive Vaue G8.6% 944-99.8
Predictive Negdive Value 97.9% h.4-L98.7
Correlation 98.0% 97.8- 98.2
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Of the 2 tissue culture-negative/TOXA/B QUIK CHEKe-positive samples, 1 was negative

in a commercial toxin A+B ELISA. Of the 15 specimens that were tissue culture-positive/TOX
A18 QU/K CHER t-negative, 12 were negative in commercial toxin A+B ELISAs. There were 9
specimens that were unreadable. All of the specimens were negative by PCR analysis for the
genes of toxin A (tcdA) and toxin B (tcdB).

A total of 51 fecal specimens diluted in Cary Blair and 32 fecal specimens diluted in C&S
Transport Media were tested in the TOX A/B QUK CHEKt test and the results were compared
to those obtained by routine testing. The test exhibited an agreement of 97.6% for the
detection of C. difficile toxins in specimens prepared in Transport Media.

ANALYTICAL SENSITIVITY
The test was consistently positive at a concentration of 0.63 ng/mL for toxin A and 1.25

ng/mL for toxin B.

REPRODUCIBILITY
The reproducibility of the TOX AB QUIK CHEK' test was determined using known

positive (n=6) and negative (n=2) fecal specimens that were coded and sorted to prevent their
identification during testing. Testing was performed on-site at 3 laboratories, which tested the
samples on 3 days. The samples produced the expected results 100% of the time.

CROSS REACTIVITY
Fecal specimens inoculated with the following microorganisms to a final concentration of

approximately 101 or higher organisms per mL did not react in the TOXA/B QUIK CHEK':
Btia: Aeromonas hydrophila, Bacillus cereus, Bacillus subtilis, Bacteroides fragilis,

Campylobacter coli, Campylobacter fetus, Campylobacterjejuni, Candida albicans, Clostridium
bifermentans, Clostridium butyricum, Clostridium perfringens, Clostridium septicum, Clostridium
sordelii (nontoxigenic), Clostridium sporogenes, Enterococcus faecalis, Escherichia coli EIEC,
Escherichia coli, Escherichia coli 0157 H7, Escherichia coli ETEC, Klebsiella pneumoniae,
Peptostreptococcus anaerobius, Proteds vulgads, Pseudomonas aeruginosa, Salmonella
typhimurium, Shigella dysenteriae, Shigella flexneri, Shigella sonnet Staphylococcus aureus,
Staphylococcus aureus (Cowans), Staphylococcus epidermidis, Vibrio parahaemolyticus,
Yersinia enterocolitica
Virusll: Adenovirus types 1,2,3,5,40,41, Human coronavirus, Coxsackievirus B2,B3,B4,B5,
Echovirus 9,11,18,22,33, Enterovirus type 68,69,70,71.

The only non-C. difficile organism to react with the TOX AB QUIK CHEK' was C. sordellii
VPI 9048. This strain produces toxins HT and LT, which are homologous to toxins A and B,
respectively.

INTERFERING SUBSTANCES
The following substances had no effect on test results when present in feces in the

concentrations indicated: mucin (3.5% wlv), human blood (40% v/v), barium sulfate (5% w/v),
Imodiumv (5% w/v), Kaopectate- (5 mg/mL), Pepto-BismolO (5% w/v), steric/palmitic acid (40%
wlv), Metronidazole (0.25% wlv), Vancomycin (0.25% wlv).
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service
Food and Drug Administration
2098 Gaither Road
Rockville, Maryland 20850

February 8, 2008

Donna T Link
Quality Assurance Manager
TECHLAB, Inc.
2001 Kraft Drive
Blacksburg, VA 24060-6358 US

Re: k050891/A001
Received: January 15, 2008

Categorization Notification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secretary to provide for the categorization
of specific clinical laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

Test System/Analyte (s) : (SEE ATTACHMENT)

This complexity categorization is effective as of the date of this notification and will be
reported on FDA's home page http://www.fdagov/cdrh/clia. This categorization information
may be provided to the user of the commercially marketed test system or assay as specified
for the analyte indicated. It will also be announced in a Federal Register Notice, which will
provide opportunity for comment on the decision. FDA reserves the right to reevaluate and
recategorize this test based upon the comments received in response to the Federal Register
Notice.

If you change the test system name or your company's name or if a distributor's name replaces
your name, you must request another categorization by sending in the revised labeling along
with a letter to FDA referencing the document number above.

If you have any questions regarding this complexity categorization, please contact
Freddie Poole at 240-276-0496.

Sincerely yours,

Steven I. Gutman, M.D., M.B.A.
Director
Office of In Vitro Diagnostic Device
Evaluation and Safety

Center for Devices and Radiological Health
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ATTACHMENT

Document Number' k050891/A001

Test System: Fisher Healthcare Sure-Vue C. difficile TOX A/B
Analyte : Clostridium Difficile
Complexity : MODERATE
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CLIA Routing Slip

Document No: k050891/AOO1

Division: DMD
Branch: BACB

Applicant: TECHLAB, Inc.
Trade Name: Tox a/b quick chek

DMC Date Received: January 15, 2008
Division Date Received: January 18, 2008

Categorization Information

CLIA Reviewer: Tamara Felton [TMF]
Date Review Completed: February 8, 2008

Date Branch Concurred: February 8,2008
Date Coordinator Concurred: FEB 8: 2008

Effective Date:

Test Systems/Analytes/Grading

(See Attachment)
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ATTACHMENT

Document Number: k050891/A001

Test System: Fisher Healthcare Sure-Vue C. difficile TOX A/B
Analyte : Clostridium Difficile
Complexity: MODERATE [10]

Knowledge [2]; Training and Experience [2]; Reagents Preparation [1];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [1]; Interpretation and Judgment [2]

Rationale BA-026
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DEPARTMENT OF JJEALTH & HUMAN SERVICES Public Health Service
Food and Drug Administration

Memorandum

Date:

From: DMC (HFZ-401)

Subject: Premarket Notification Number(s): B ) '

To: Division Director:

The attached information has been received by the 510(k) DMC on the above referenced 510(k)submission(s). Since a final decision has been rendered, this record is officially closed.

Please review the attached document and return it to the DMC, with one of the statements checkedbelow.
Information does not change the status of the 5 10(k); no other action required by the

DMC; please add to image file. (Prepare K-25) THIS DOES NOT APPLY TO TRANSFER OFOWNERSHIP. PLEASE BRING ANY TRANSFER OF OWNERSHIP TO POS.

-____Additional information requires a new 510(k); however, the infornation submitted is
incomplete; (Noitify company to submit a new 510(k);[Prepare the K30 Letter on the LAN]

-___No response necessary (e.g., hard copy of fax for (Ile truthful and accuracy statement,
510(k) statement, change of address, phone number, or fax number).

CLIA CATEGORIZATION refers to laboratory test system devices reviewed by theDivision of Clinical Laboratory Devices (FZ-440

-)(-jInformation requires a CLIA CATEGORIZATION; the complexity may remain the sameas the original 510(k) or may change as a result of the additional information (Prepare a CATletter)

Additional infonnation requires a CLIA CATEGORIZATION; however, the informationsubmitted is incomplete; (call or fax firm)

No response necessary

This information should be returned to the DMC within 10 working days from the date of this
memorandum.

Reviewed by: /Y__

Date: ZL I /O ?
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January 14, 2008

CLIA Coordinator
Document Control Center (HFZ-401)
Food and Drug Administration
Center for Device and Radiological Health C

Office of Device Evaluation
9200 Corporate Boulevard
Rockville, Maryland 20850

Subject: Sure-Vue® C. difficile TOX A/B Private Labeling of TECHLAB®, Inc
TOXAIB QUIK CHEK' (K050891) and request for CLIA categorization.

Dear CLIA Coordinator:

The purpose of this letter is to provide add-to-file notification that TECHLAB®, Inc. is to
manufacture its TOXA/B QUIK CHEK® test under the brand name Sure-Vue® C. difficile
TOX A/B (by Thermo Fisher Scientific) and to request CLIA characterization of the
latter.

Enclosed is the proposed Package Insert (2 copies) for the Sure-Vue® C. difficile TOX
A/B for CLIA Categorization purposes only. Please note that the Sure-Vue® C. difficile
TOX A/B is identical in all respects (except product name).

Should you have any questions or require additional information regarding this matter,
please contact me at:

TECHLAB®, Inc.
2001 Kraft Drive lUA CDRH DN.
Blacksburg, VA 24060
Tel: (540) 953-1664 jA -R
Fax: (540) 953-1665

Received

FDA CDRH DMC

Donna T. Link JAN 1 5 2008
Quality Assur ce Manager

Received

Enclosure(s) 3

2001 Kraft Drive, Blacksburg, VA 24060-6358 * PH: (540) 953-1664 * FAX: (540) 953-1665 * e-mail: techlab@techlab.com
An ISO 13485 Registered Company. GLP Contract Research and GMP Manufacturing
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<,¢VIC. DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
2098 Gaither Road
Rockville, Maryland 20850

August 11, 2005

DAVID M LYERLY
Techlab, Inc.
2001 KRAFT DR.
BLACKSBURG, VA 24060-6358
US

Re: k050891
Received: April 8, 2005

Categorization Notification

Regulations codified at 42 CFR 493.17 et. seq., implementing the Clinical Laboratory
Improvement Amendments of 1988, require the Secretary to provide for the categorization of

specific clinical laboratory test systems by the level of complexity. Based upon these
regulations, the following commercially marketed test system or assay for the analyte is
categorized below:

Test System/Analyte (s): (SEE ATTACHMENT)

This complexity categorization is effective as of the date of this notification. This
categorization will be reported on FDA's home page http://www.fda.gov/cdrh/clia.
This categorization information may be provided to the user of the commercially marketed test

system or assay as specified for the analyte indicated. This categorization will also be

announced in a Federal Register Notice, which will provide opportunity for comment on the

decision. FDA reserves the right to reevaluate and recategorize this test based upon the
comments received in response to the Federal Register Notice.

If you have any questions regarding this complexity categorization, please contact
Freddie Poole at 240-276-0496.

Sincerely yours,

Steven I. Gutman, M.D., M.B.A.
Director
Office of In Vitro Diagnostic Device

Evaluation and Safety
Center for Devices and Radiological Health
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ATTACHMENT

Document Number: k050891

Test System: Techlab TOX A/B QUIK CHEK
Analyte : Clostridium Difficile
Complexity : MODERATE

I~ ~ ~ ~~
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CLIA Routing Slip

Document No: k050891

Division: DMD
Branch: BACB

Applicant: Techlab, Inc.
Trade Name: Tox a/b quick chek

DMC Date Received: April 8, 2005
Division Date Received: April 11, 2005

Categorization Information

CLIA Reviewer: Tara Goldman [TDG]
Date Review Completed: July 28, 2005

Date Branch Concurred: August 9, 2005
Date Coordinator Concurred:

Effective Date: AGII20

Test Systems/Analytes/Grading

(See Attachment)

iv
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ATTACHMENT

Document Number : k050891

Test System: Techiab TOX A/B QUIK CHEK
Analyte :Clostridium Difficile
Complexity: MODERATE [10]

Knowledge [21; Training and Experience [2]; Reagents Preparation El];
Operational Steps [1]; Quality Control [1];
Troubleshooting and Maintenance [I]; Interpretation and Judgment [2]

Rationale :BA-026
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TOX A/B QUIK CHEtLM '
A rapid test for the detection of C. difficile toxins A and B in fecal specimens

Patent Pending

Catalog #T5033 (25 tests)

INTENDED USE
The TOX A/B QUIK CHEK TM test is a rapid immunoassay for detecting Clostridium difficile 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 and results
should be considered in conjunction with the patient history.
FOR IN VITRO DIAGNOSTIC USE.

EXPLANATION
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 (1). This organism is an opportunistic anaerobic bacterium that grows in the intestine
once the normal flora has been altered by the antibiotic. Toxigenic strains of C. difficile carry the genes encoding the toxins while non-
toxigenic strains do not carry the toxin genes. The disease results from the toxins that the toxigenic organism produces. The clinical
symptoms associated with the disease are believed to be primarily due to toxin A, which is a tissue-damaging enterotoxin (2,3). 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 (4-7).

PRINCIPLE OF THE TEST
The TOX ANB QUIK CHEK TM uses antibodies specific for toxins A and B of C. difficile. The device contains a Reaction Window with

two vertical lines of immobilized antibodies (Fig. la). The test line ("T") contains antibodies against C. difficile toxins A and B. The
control line ("C") contains anti-IgG antibodies. The Conjugate consists of antibodies to toxins A and B 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-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 toxin A and toxin B in the sample bind to anti-toxin antibody-peroxidase conjugate. The toxin-antibody
complexes migrate through a filter pad to a membrane where they are captured by the immobilized anti-toxin antibodies in the line. The

Reaction Window is subsequently washed with Wash Buffer, and the test is developed with the addition of Substrate. After a 10 minute
incubation period, the "T" reaction is examined visually for the appearance of a vertical blue line on the "rT side of the Reaction Window.

A blue line indicates a positive test. A positive "C" reaction, indicated by a vertical blue line on the "C" side of the Reaction Window,
confirms that the test is working properly and the results are valid.

MATERIALS PROVIDED
Membrane Devices -25 pouches, each containing 1 device and a desiccant pack
Diluent (14 mL) - Buffered protein solution containing 0.02% thimerosal
Wash Buffer (10 mL) -A buffered solution containing 0.02% thimerosal
Substrate (3.5 mL) - Solution containing tetramethylbenzidine
Conjugate (2 mL) - Mouse monoclonal antibody specific for toxin A coupled to horseradish peroxidase and goat polyclonal antibody

specific for toxin B coupled to horseradish peroxidase in a buffered protein solution containing 0.02% thimerosal
Positive Control (1 mL) - Antigen in a buffered protein solution
Disposable plastic transfer pipettes - 50 (graduated at 25 pL and 400 pL)

MATERIALS AND EQUIPMENT REQUIRED BUT NOT PROVIDED
Small test tubes (e.g., plastic Eppendorf tubes) Applicator sticks
Timer Vortex mixer
Disposable gloves for handling fecal samples Pipettor and tips

SHELF LIFE AND STORAGE
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" and 8°C.

PRECAUTIONS
1. Reagents from different kits should not be mixed. Do not use a kit past the expiration date.
2. Bring all components to ROOM TEMPERATURE BEFORE USE!
3. Caps and tips are color-coded; do NOT mix!
4. Do not freeze the reagents. The kit should be stored between 2°C and 80C.
5. The pouch containing the Membrane Device should be at room temperature before opening, and opened just before use. Keep the

membrane devices dry before use.
6. Use fecal specimens within 72 hours of collection to obtain optimal results. Specimens that are frozen may lose activity due to

freezing and thawing.
7. Specimens that have been preserved in 10% Formalin, merthiolate formalin, sodium acetate formalin or polyvinyl alcohol cannot be

used.
8. Specimens in transport media such as Cary Blair and C&S can be used as specified in the specimen preparation protocol.
9. Hold reagent bottles vertically to dispense reagents to ensure consistent drop size.
10, Specimens and membrane devices should be handled and disposed of as potential biohazards after use. Wear disposable gloves

when doing the test.

gi
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11l. Reagents contain thimerosal as a preservative and should be handled with normal laboratory caution.
12. Membrane devices cannot be reused.
13. 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.
14. Microbial contamination of reagents may decrease the accuracy of the assay. Avoid microbial contamination of reagents by using

sterile disposable pipettes if removing aliquots from reagent bottles.
15. Be attentive to the total assay time when testing more than one fecal specimen. Add Diluent first, 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 then

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.

COLLECTION AND HANDLING OF FECAL SPECIMENS
1. Standard collection and handling procedures used in-house for fecal specimens are appropriate. Specimens should be stored

between 2' and 8'C; test specimens that are less than 24 hours old, whenever possible.
2. Store specimens frozen (•:-l10'C) if the test cannot be performed within 72 hours of collection, but note that freezing and thawing of

the specimen may result in loss of activity due to degradation of the toxins.
3. Make sure that specimens are thoroughly mixed PRIOR to performing the assay.
4. Storing fecal specimens in the Diluent is NOT recommended.
5. Do not allow the fecal specimens to remain in the D//vent and/or Conjugate for any extended period of time.

SPECIMEN PREPARATION
1. Bring all reagents and the required number of devices to room temperature before use.
2. Set up and label one small test tube for each specimen, and optional external controls as necessary.
3. Add 500 pL Diluent to each tube for fecal specimens. For specimens in transport media such as Gary Blair or C&S, add 425 pL of

Diluent to the tube.
4. Add one drop of Conjugate (red capped bottle) to each tube.
5. Obtain one disposable plastic transfer pipette (supplied with the kit) for each sample - the pipettes have raised graduations at 25 pL

and 400 pL..
6. Mix all specimens thoroughly regardless of consistency- it is essential that the specimens be evenly suspended before transferring.

LiquidlSemi-solid specimens - pipette 25 pL of specimen with a transfer pipette (graduated at 25 pL and 400 pL) and dispense

into the Diluent Use the same transfer pipette to mix the diluted specimen.
Formed/Solid specimens - Care must be taken to add the correct amount of formed feces to the sample mixture. Mix the

specimen thoroughly using a wooden applicator stick and transfer a small portion (approximately 2 mm diameter, the equivalent of

25 pL) of the specimen into the Diluent. Emulsify the specimen using the applicator stick.
Fetal specimens in Cary Blair or C&S transport media - pipette 100 pL Of sample into the Diluent.

7. Optional External Control Samples:
External Positive Control - add one drop of Positive Control (gray-capped bottle) to the appropriate test tube.
External Negative Control - add 25 pL Diluent to the appropriate test tube.

NOTE: Transferring too little specimen, or failure to mix and completely suspend the specimen in the Diluent 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. Label each device appropriately and orient

it on a flat surface so the letter 'C" on the device is on the left, the letter T'is on the right, and the small Sample Well is located in
the top right corner of the device (Fig. la).

2. Close each tube of diluted specimen and mix thoroughly. Proper mixing can be achieved by vortexing or inverting the tube.
immediately proceed to Step #3.

3. Using a transfer pipette (graduated at 25 pL and 400 pL), transfer 400 pL 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 expel the liquid sample onto the
wicking pad inside of the Membrane 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 (larger hole in the middle of the device). If the Reaction Window is not completely wet at the end of the I 5-

minute incubation, the test is considered invalid and the sample must be retested on a new device.
NOTE FOR SAMPLES THAT FAIL TO MIGRATE:
Occasionally, a diluted fecal specimen cannot be tested because it clogs the membrane and the Reaction Window does not wet

properly. If the diluted fecal specimen fails to migrate properly within 5 minutes of adding the sample to the Sample Well (i.e. the

membrane in the Reaction Window does not appear to be completely wet), then add 100 pL of Diluent to the Sample Well and wait
an additional 5 minutes (for a total of 20 minutes).

5. After the incubation, add 300 pL of Wash Buffer to the Reaction Window. Allow the Wash Buffer to flow through the Reaction
Window membrane and be absorbed completely.

6. Add 2 drops of Substrate (blue-capped bottle) to the Reaction Window. Read and record results visually after 1 0 minutes.

INTERPRETATION OF RESULTS
1. Interpretation of the test is most reliable when the device is read immediately at the end of the 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 a blue line on the "C" side of the Reaction Window representing the internal positive control

line. Observe device for the appearance of a blue line on the "T" side of the Reaction Window representing the test line. The lines
may appear faint to dark in intensity.

3. Positive Result: A positive result may be interpreted at any time between the addition of Substrate and the 1 0-minute read time.

Two blue lines are visible, the control line ("C) and the test line ("T"). The lines may appear faint to dark in intensity. The
appearance of a blue line on the "1"' side is interpreted as a positive result. An obvious partial line is interpreted as a positive result.

Do not interpret membrane discoloration or shadow as a positive result. A positive result indicates the presence of C. difficile toxin.
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4. Negative Result: A test cannot be interpreted as negative or invalid until 10 minutes following the addition of Substrate. A single
blue line is visible on the control ("C") side of the Reaction Window and no test line is visible on the "T" side of the Reaction Window

(Fig. I b). A negative result indicates C. difficile toxin is either absent in the specimen or is below the detection limit of the test.

5. Invalid Result: A single line is visible on the test ("T") side of the Reaction Window, or no lines are visible in the Reaction Window
(Fig. lc, ld). The test result is invalid if a control line is not present at the completion of the reaction period.

FIGURE 1: TOXA/B QUIK CHEK TM INTERPRETATION OF RESULTS

Reaton c wI sample
Window Well

[@01
Fig. I,3 Positive Fig. lb. Negative

Fig. Ic. hivalid Fg. Id ttvalid

QUALITY CONTROL
Internal: A blue control line must be visible on the "C" side of the Reaction Window on every Membrane Device that is tested. The

appearance of the blue control line 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.

External: The reactivity of the TOXA/B QUIK CHEKTM test should be verified on 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. Additional tests can be performed with the controls to meet the requirements of local, state
and/or federal regulations and/or accrediting organizations.

LIMITATIONS
1. The TOX ANB QUIK CHEKTM test is used to detect C. difficile 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 TOX ANB QUIK CHEKTM test will detect levels of toxin A at Ž_0.63 ng/mL and toxin B at >_1.25
ng/mL.

2. Fecal specimens are extremely complex. Optimal results with the TOXA/B QUIK CHEKTM test are obtained with specimens that

are less than 24 hours old. Most undiluted specimens can be stored between 2° 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 toxins A and B.

3. Some specimens may give weak reactions. This may be due to a number of factors such as the presence of low levels of toxin, the

presence of binding substances, or inactivating enzymes in the feces. Under these conditions, a fresh specimen should be tested.

Additional tests that may be used in conjunction with the TOXA/B QUIK CHEKT M test include culture with toxigenic testing or tissue

culture cytotoxicity assay for the detection of C. difficile or its toxin(s).
4. Fecal specimens preserved in 10% Formalin, merthiolate formalin, sodium acetate formalin, or polyvinyl alcohol cannot be used.

5. The TOX ANB QUIK CHEKKTM test is qualitative. The intensity of the color should not be interpreted quantitatively.

6. Some isolates of C. sordei/ii may react in the TOXA/B QUIK CHEK TM test due to the production of immunologically related toxins

(1).
7. Colonization rates of up to 50% have been reported in infants. A high rate has also been reported in cystic fibrosis patients (1,3).

EXPECTED VALUES
The reported incidence of C. difficile-associated disease in patients with antibiotic-associated diarrhea is 10 to 20%. In our studies,

the incidence ranged from 10% to 22%. The prevalence of a positive TOX ANB QUIK CHEK TM test will vary from location to location and

hospitals may experience rates lower or higher than those observed at the sites used in this evaluation. Clostridium duif/cite disease is

primarily a nosocomial disease of elderly patients, and hospitals that have higher numbers of elderly patients may experience higher

rates. 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.

PERFORMANCE CHARACTERISTICS
The TOXA/B QUIK CHEKTu test was compared with the tissue culture test at three U.S. hospitals and in-house at TECHLAB®, Inc.

Specimens included in the evaluation were submitted to the clinical laboratory for routine testing. The tissue culture test was done

according to the in-house procedure. The table below shows a summary of the clinical performance of the TOXANB QUIK CHEKTM test.

7
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'The test exhibited a sensitivity and specificity of 90.2% and 99.7%, respectively. The predictive positive and negative values were

98.6% and 97.9%, respectively, and the correlation was 98.0%.

Table 1. Correlation of the TOX AIR QUIK CHEK TM test with tissue culture.

N =_ 842 Tiss cult pos TiS4 cult neg

TOX AIBQLIIK CHEK'T pos 138 2
TOx AIB 0QU1K CHEK"' neg 15 687

________ ________ ___ ____ _______ 95% Cl

Sensitivity 90.2 84.1 -94.2
Specificity 99.7 98.8 - 99.9
Predictive Positive Value 98.6 94.4 - 99.8
Predictive Negative Value 97.9 96.4 - 98.7
Correlation 98.0 97.8 - 98.2

Of the 2 tissue culture-negativelTOX A'B QUIK CHEIC Tm-positive samples, 1 was negative in a commercial toxin A+B3 ELISA. Of the
15 specimens that were tissue culture-positive/TOX A'S OUIJI CHEKIM-negative, 12 were negative in commercial toxin A+B ELISAs.
There were 9 specimens that were unreadable. All of the specimens were negative by PCR analysis for the genes of toxin A (tcdA) and
toxin B (tcdB).

A total of 51 fecal specimens diluted in Gary Blair and 32 fecal specimens diluted in C&S Transport Media were tested in the TOX
A'S QLIIK CH-EI<' test and the results were compared to those obtained by routine testing. The test exhibited an agreement of 97.6%
for the detection of C. difficile toxins in specimens prepared in Transport Media.

ANALYTICAL SENSITIVITY
The test was consistently positive at a concentration of 0.63 ng/mL for toxin A and 1.25 ng/mL for toxin B.

REPRODUCIBILITY
The reproducibility of the TOX A/B QUIK CH~EKTM test was determined using known positive (n=6) and negative (n=2) fecal

specimens that were coded and sorted to prevent their identification during testing. Testing was performed on-site at 3 laboratories,
which tested the samples on 3 days. The samples produced the expected results 1 00% of the time.

CROSS REACTIVITY
Fecal specimens inoculated with the following microorganisms to a final concentration of approximately 1 05 or higher organisms per

mL did not react in the TOX A'S QIJIK CH-EK~m:
Bacteria: Aeromonas hydrophila, Bacillus cereus, Bacillus subtilils, Bacteroides fra gills, Campylobacter coil, Campylobacter fetus,
Campylobacterjejuni, Candida aibicans, Clostridiumn bifermentans, Clostridium but yricumn, Clostridium perfringens, Ciostridiurn
septicum. Clostridiumn sordelfli (nontoxigenic), Ciostridiumn sporogenes, Enterococcus faecaiis, Escherichia coil EIEC, Escherichia co/t,
Escherichia coi 0 157 H7, Escherichia co/i ETEC, Kiebsielia pneumoniae, Peptostreptococcus anaerobius, Proteus vuigaris,
Pseudomonas aeruginosa, Salmonella typhimniurur, Shigeila dysenteriae, Shigella flexneri. Shigella sonnel, Staphylococcus aureus,
Staphylococcus aureus (Cowans), Staphylococcus epidermidis, V/ibrio parahaemolyticus, Ytersinia entemocolitica Viruses: Adenovirus
types 1,2,3,5,40,41, Human coronavirus, Coxsackievirus B32,B33,B4,B35, Echovirus 9,11,18,22,33, Enterovirus type 68,69,70,71.

The only non-C. difficile organism to react with the TOXN1B OU/K Cl-iEKTm was C. sordeilii VPI 9048. This strain produces toxins
HT and LT, which are homologous to toxins A and B. respectively.

INTERFERING SUBSTANCES
The following substances had no effect on test results when present in feces in the concentrations indicated: mucin (3.5% wlv),

human blood (40% v/v), barium sulfate (5% wlv), lmodium® (5% w/v), Kaopectate® (5 mglmL), Pepto-Bismol® (5% w/v), steric/palmitic
acid (40% w/v), Metronidazole (0.25% w/v), Vancomycin (0.25% wlv).
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DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
2098 Gaither Road

JUL 2 5 2005 Rockville MD 20850

David M. Lyerly, Ph.D.
Vice President, Research and Development

TECHLAB®, Inc.
2001 Kraft Drive
Corporate Research Center
Blackburg, VA 24060-6358

Re: k050891
Trade/Device Name: TOX A/B QUICK CHECK TM

Regulation Number: 21 CFR 866.2660
Regulation Name: Microorganism differentiation and identification device

Regulatory Class: Class I
Product Code: LLH
Dated: July 5, 2005
Received: July 8, 2005

Dear Dr. Lyerly:

We have reviewed your Section 5 10(k) premarket notification of intent to market the device

referenced above and have determined the device is substantially equivalent (for the indications

for use stated in the enclosure) to legally marketed predicate devices marketed in interstate

commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to

devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,

and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).

You may, therefore, market the device, subject to the general controls provisions of the Act. The

general controls provisions of the Act include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA),

it may be subject to such additional controls. Existing major regulations affecting your device

can be found in Title 21, Code of Federal Regulations (CFR), Parts 800 to 895. In addition, FDA

may publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your device complies with other requirements of the Act

or any Federal statutes and regulations administered by other Federal agencies. You must

comply with all the Act's requirements, including, but not limited to: registration and listing (21

CFR Part 807); labeling (21 CFR Parts 801 and 809); and good manufacturing practice

requirements as set forth in the quality systems (QS) regulation (21 CFR Part 820).
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Page 2 -

This letter will allow you to begin marketing your device as described in your Section 510(k)

premarket notification. The FDA finding of substantial equivalence of your device to a legally

marketed predicate device results in a classification for your device and thus, permits your

device to proceed to the market. . . -

If you desire specific information about the application of labeling requirements to your device,

or questions on the promotion and advertising of your device, please contact the Office of In

Vitro Diagnostic Device Evaluation and Safety at (240)276-0484. Also, please note the

regulation entitled, "Misbranding by reference to premarket notification" (21CFR Part 807.97).

You may obtain other general information on your responsibilities under the Act from the

Division of Small Manufacturers, International and Consumer Assistance at its toll-free number

(800) 638-2041 or (301) 443-6597 or at its Internet address

http://www fda.~ov/cdr~h/industrv/suport/index lhtmnl

Sincerely yours,

Sally A. Hojvat, M.Sc., Ph.D.
Director
Division of Microbiology Devices

Office of In Vitro Diagnostic Device
Evaluation and Safety

Center for Devices and
Radiological Health

Enclosure
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REVISED
Indications for Use

510(k) Number (if known): K050891

Device Name:___To~-
DeviceName:TOX A/B 0(U1K C'HEK T

Indications For Use:

The TOXA/B QUIK CHEKT test is a rapid immunoassay for detecting

Clostridium difficile 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

and results should be considered in conjunction with the patient history. FOR IN VITRO

DIAGNOSTIC USE.

Prescription Use )/', AND/OR Over-The-Counter Use

(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE

IF NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD)

Page I of
Division Sign-Off

Office of In Vitro Diagnostic Device
Evaluation and Safety

5 10(k) l i j - ? t
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health
Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blvd.

June 02, 2005 Rockville, Maryland 20850

TECHLAB, INC. 510(k) Number: K050891

2001 KRAFT DR. Product: TOX A/B QUICK
BLACKSBURG, VA 24060 CHEK

ATTN: DAVID M. LYERLY

We are holding your above-referenced Premarket Notification (510(k))

for 30 days pending receipt of the additional information that was
requested by the Office of Device Evaluation. Please remember that
all correspondence concerning your submission MUST cite your 510(k)

number and be sent in duplicate to the Document Mail Center (HFZ-401)
at the above letterhead address. Correspondence sent to any address
other than the one above will not be considered as part of your

official premarket notification submission. Also, please note the new
Blue Book Memorandum regarding Fax and E-mail Policy entitled,

"Fax and E-Mail Communication with Industry about Premarket Files Under
Review. Please refer to this guidance for information on current fax

and e-mail practices at www.fda.gov/cdrh/ode/a02-0l.html.

The deficiencies identified represent the issues that we believe need to be
resolved before our review of your 510(k) submission can be successfully
completed. In developing the deficiencies, we carefully considered the
statutory criteria as defined in Section 513(i) of the Federal Food, Drug,
and Cosmetic Act for determining substantial equivalence of your device.
We also considered the burden that may be incurred in your attempt to respond
to the deficiencies. We believe that we have considered the least burdensome
approach to resolving these issues. If, however, you believe that information
is being requested that is not relevant to the regulatory decision or that
there is a less burdensome way to resolve the issues, you should follow the
procedures outlined in the "A Suggested Approach to Resolving Least Burdensome
Issues" document. It is available on our Center web page at:
http://www.fda.gov/cdrh/modact/leastburdensome.html

If after 30 days the requested information, or a request for an extension
of time, is not received, we will discontinue review of your submission
and proceed to delete your file from our review system. Please note our
guidance document entitled, "Guidance for Industry and FDA Staff FDA and
Industry Actions on Premarket Notification (510(k)) Submissions: Effect on
FDA Review Clock and Performance Assessment". The purpose of this document
is to assist agency staff and the device industry in understanding how various
FDA and industry actions that may be taken on 510(k)s should affect the review
clock for purposes of meeting the Medical Device User Fee and Modernization
Act. You may review this document at
http://www.fda.gov/cdrh/mdufma/guidance/1219.html. Pursuant to
21 CFR 20.29, a copy of your 510(k) submission will remain in the Office
of Device Evaluation. If you then wish to resubmit this 510(k)
notification, a new number will be assigned and your submission will be
considered a new premarket notification submission.
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Please remember that the Safe Medical Devices Act of 1990 states that

you may not place this device into commercial distribution until you

receive a decision letter from FDA allowing you to do so.

If you have procedural or policy questions, please contact the

Division of Small Manufacturers International and Consumer Assistance (DSMICA)

at (301) 443-6597 or at their toll-free number (800) 638-2041, or contact me

at (301) 594-1190.

Sincerely yours,

Marjorie Shulman
Supervisor Consumer Safety Officer

Premarket Notification Section

Office of Device Evaluation
Center for Devices and
Radiological Health
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and

Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blvd.

April 11, 2005 Rockville, Maryland 20850

TECHLAB, INC. 510(k) Number: K050891

2001 KRAFT DR. Received: 08-APR-2005

BLACKSBURG, VA 24060 Product: TOX A/B QUICK CHEK

ATTN: DAVID M. LYERLY

The Food and Drug Administration (FDA), Center for Devices

and Radiological Health (CDRH), has received the Premarket Notification you

submitted in accordance with Section 510(k) of the Federal Food, Drug, and

Cosmetic Act(Act) for the above referenced product. We have assigned your

submission a unique 510(k) number that is cited above. Please refer

prominently to this 510(k) number in any future correspondence that relates

to this submission. We will notify you when the processing of your premarket

notification has been completed or if any additional information is required.

YOU MAY NOT PLACE THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE

A LETTER FROM FDA ALLOWING YOU TO DO SO.

On May 21, 2004, FDA issued a Guidance for Industry and FDA Staff entitled,

"FDA and Industry Actions on Premarket Notification (510(k)) Submissions:

Effect on FDA Review Clock and Performance Assessment". The purpose of this

document is to assist agency staff and the device industry in understanding

how various FDA and industry actions that may be taken on 510(k)s should

affect the review clock for purposes of meeting the Medical Device User Fee
and Modernization Act. Please review this document at

http://www.fda.gov/cdrh/mdufma/guidance/1219.html.

Please remember that all correspondence concerning your submission MUST be

sent to the Document Mail Center (DMC)(HFZ-401) at the above letterhead address.

Correspondence sent to any address other than the one above will not be

considered as part of your official premarket notification submission. Also,

please note the new Blue Book Memorandum regarding Fax and E-mail Policy
entitled, "Fax and E-Mail Communication with Industry about Premarket Files

Under Review". Please refer to this guidance for information on current fax

and e-mail practices at www.fda.gov/cdrh/ode/a02-0l.html.

You should be familiar with the regulatory requirements for medical device

available at Device Advice http://www.fda.gov/cdrh/devadvice/". If you have

other procedural or policy questions, or want information on how to check

on the status of your submission, please contact DSMICA at (301) 443-6597 or

its toll-free number (800) 638-2041, or at their Internet address

http://www.fda.gov/cdrh/dsmamain.html or me at (301)594-1190.

Sincerely yours,

Marjorie Shulman
Supervisory Consumer Safety Officer
Office of Device Evaluation
Center for Devices and Radiological Health

tsLI
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flEPAX'MENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health
Office of Device Evaluation

Document Mail Center (HFZ-401)
9200 Corporate Blvd.

April 08, 2005 Rockville, Maryland 20850

TECHLAB, INC. 510(k) Number: K05089l
2001 KRAFT DR. Received: 08-APR-2005
BLACKSBURG, VA 24060 Product: TOX A/B QUICK CHEK
ATTN: DAVID M. LYERLY User Fee ID Number: 6020484

The Food and Drug Administration (FDA) Center for Devices and Radiological
Health (CDRH) , has received the Premarket Notification you submitted in
accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act
(Act) for the above referenced product. We have assigned your submission a
unique 510(k) number that is cited above. Please refer prominently to this
510(k) number in any future correspondence that relates to this submission.
YOU MAY NOT PLACE THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE
A LETTER FROM FDA ALLOWING YOU TO DO SO.

The Act, as amended by the Medical Device User Fee and Modernization Act of
2002 (MDUFMA) (Public Law 107-250), specifies that a submission shall be
considered incomplete and shall not be accepted for filing until fees have
been paid (Section 738(f)). Our records indicate that you have not
submitted the user fee payment information and therefore your 510(k) cannot
be filed and has been placed on hold. Please send a check to one of the
addresses listed below:

By Regular Mail By Private Courier (e.g., Fed Ex, UPS, etc.)

Food and Drug Administration U.S. Bank
P.O. Box 956733 956733
St. Louis, MO 63195-6733. 1005 Convention Plaza

St. Louis, MO 63101
(314) 418-4983

The check should be made out to the Food and Drug Administration referencing
the payment identification number, and a copy of the User Fee Cover sheet
should be included with the check. A copy of the Medical Device User Fee
Cover Sheet should be faxed to CDRH at (301) 594-2977 referencing the
510(k) number if you have not already sent it in with your 510(k) submission.
After the FDA has been notified of the receipt of your user fee payment, your
510(k) will be filed and the review will begin. If payment has not been
received within 30 days, your 510(k) will be deleted from the system.
Additional information on user fees and how to submit your user fee payment
may be found at http://www.fda.gov/oc/mdufma.
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Please note that since your 510(k) has not been reviewed, additional

information may be required during the review process and the file may be

placed on hold once again. If you are unsure as to whether or not you need

to file an application with FDA or what type of application to file, you

should first telephone the Division of Small Manufacturers, International

and Consumer Assistance (DSMICA), for guidance at (301)443-6597 or its

toll-fee number (800)638-2041, or contact them at their Internet address

http://www.fda.gov/cdrh/dsmamain.html, or you may submit a 513(g) request

to the Document Mail Center at the address above. If you have any

questions concerning the contents of this letter, you may contact me at

(301) 594-1190.

Sincerely yours,

Marjorie Shulman
Consumer Safety Officer
Office of Device Evaluation
Center for Devices and
Radiological Health
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TOXA/B QUIK CHEK7: 51O(k)

510(k) Notification

TOX A/B QUIK CHEKrM

ORIGINAL

TEcHLAB®

Blacksburg, VA

April 5, 2005
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FoanApproved 0MB No N0I O-511 ExiainDt:Augut 31. 200. SeItntos 0BSaeet

DEPARTMENT OF HEALTH AND HUMAN SERVICES PAYMENT IDENTIFICATION NUMBER: 
FOOD AND DRUG ADMINISTRATION WietePyetIetfcto ubro 
MEDICAL DEVICE USER FEE COVER SHEET WItetePyetIetfcto ubro orcek

A completed Cover Sheet must accompany each original application or supplement subject to fees. The followtng actions must be taken
to properly submit your application and fee payment:
1 .Electronically submits the completed Cover Sheet to the Food and Drug Administration (FDA) before payment is sent.

2. Include printed copy of this completed Cover Sheet with a check made payable to the Food and Drug Administration. Remember that
the Payment Identification Number must be written on the check.

3. Mail Check and Cover Sheet to the US Bank Lock Box, FDA Account, P.O. Box 956733, St. Louis, MO 63195-6733. (Note: In no case
should payment be submitted with the application.)

4. If you prefer to send a check by a courier, the courier may deliver the check and Cover Sheet to: US Bank, Attn: Government Lockbox
956733, 1005 Convention Plaza, St. Louis, MO 631 01. (Note: This address is for courier delivery only. Contact the US Bank at 314-
418-4821 if you have any questions concerning courier delivery.)

5. For Wire Transfer Payment Procedures, please refer to the MDUFMA Fee Payment Instructions at the following URL:
http:/Mww.fda.gov/cdrh/mdufma/faqs.html#3a. You are responsible for paying all fees assodiated with wire transfer.

6. Include a copy of the complete Cover Sheet in volume one of the application when submitting to the FDA at either the CBER or
CDRH Document Mail Center.

.-> 2. CONTACT NAME
1 .COMPANY NAME AND ADDRESS (include name, street David Lyerly
address, city state, country, and post office code) 2.1 E-MAIL ADDRESS

TECHLAB INC ~~~~~~~~~~dlyerly~techlab.com
2001 KRAFT DRIVE 2.2 TELEPHONE NUMBER (include Area code)
BLACKSBURG VA 24060-6358 540-953-1664
us 2.3 FACSIMILE (FAX) NUMBER (include Area code)

1.1 EMPLOYER IDENTIFICATION NUMBER (EIN) 540-953-1665
541527427

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are unsure, please refer to the application

descriptions at the following web site: http:l/www.fda.gov/dclmdlufma

Select an appjicationjp 3.1 Select one of the tpes below
[X] Premarket notification(510(k)); except for thtrd party [XI Original Application
(I Biologics License Application (BLA) Supolement Types:

[J Premarket Approval Application (PMA) [1Efficacy (Bt.A)
[]Modular PMA [Panel Track (PMA. PMAR, PDP)
[Product Development Protocol (PDP) IIReal-Time (PMA, PMR, PDP)
[Premnarket Report (PMR) H180-day (PMA, PMR, PDP)

4. ARE YOU A SMALL BUSINESS? (See the instructions for more information on determining this status)
j]I YES, I meet the small business criteria and have submitted the required [XI NO, I am not a small bustness
qualifying documents to FDA
4.1 If Yes, please enter your Small Business Decision Number: null

5. IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THE
APPLICABLE EXCEPTION.
[ I This application is the first PMA submitted by a qualified small business, [The sole purpose of the application is to support
including any affiliates, parents, and partner firms conditions of use for a pediatric population

[ I This biologies application is submitted under secion 351 of the Public [ I The application is submitted by a state or federal
Health Service Act for a product licensed for further manufacturing use only government entity for a device that is not to be distributed

commercially

6. IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USE IN A
PEDIATRIC POPULATION THAT NOW PROPOSES CONDITION OF USE FOR ANY ADULT POPULATION? (if so, the application is
subject to the fee that applies for an original premarket approval application (PMA).)

[JIYES [XIJNO

PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION (FOR FISCAL YEAR 2005)
06-Apr.2005

Font FDA 860] (08/2003)

Close)

At~~~~~~~~~

(b) (4)

(b) (4)
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April 5, 2005

Food and Drug Administration
Center for Devices & Radiological Health
5 10(k) Document Mail Center (HFZ-401)
9200 Corporate Boulevard
Rockville, MD 20850
ATTN: Microbiology Branch

RE: 5 10(k) Notification, TOX A/BQUIK CHEKm

To the Food and Drug Administration:

The following information constitutes a 510(k) premarket notification for the TECHLAB®~, Inc.

TOX A/B QUIK CHEKTm, a rapid membrane immunoassay that detects Clostridium difficile

toxins A and B in fecal specimens. The test is designed to aid in the diagnosis of C. difficile

disease ranging from mild nosocomial diarrhea to pseudomembranous colitis. The test is a rapid

membrane immunoassay that offers a rapid turn-around time. It also provides the clinical

laboratory with a simple-to-use test format that is familiar to medical and laboratory personnel.

The test will aid the physicians in the diagnosis of C. difficile disease, resulting in improved

healthcare for the patients.

Please contact me by phone at (540) 953-1664, by fax at (540) 953-1665, or by e-mail at

dMjlvqy(&lchlab.coml for any questions or suggestions that you may have with this submission.

Sincerely,

David M. Lyerly, Pha.D.
Vice-President of Research and Development

2001 Kraft Drive, Blacksburg, VA 24060-63,58 * PH: (540) 95931664 * FAX: (540) 953-1665 a e-mail: techlab((tecljlabcomn

An ISO 9001:2000 and ISO 13485:90 Comipany witi GLIP Contract Research and CMP Manufacturing
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TOX A/B QUIK CHEKTM 510(k)

PREMARKET NOTIFICATION
TRUTHFUL AND ACCURATE STATEMENT

(As required by 21 CFR 807.870))

I certify that, in my capacity as Vice President of Research and Development at

TECHLAB®, Inc. , I believe to the best of my knowledge, that all

data and information submitted in the premarket notification are truthful and

accurate and that no material fact has been omitted.

[Signature]

David M. Lyerly, Ph.D.
[Typed Name]

[Dated]

[Premarket N4otification 510(k) Number]

3
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TOX A/B QL/IK CHEKTAI 510(k)
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TOX A/B QUIK CHEKTM~ 510(k)
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TOX A/B QUIK CJIEKTM 510(k)

1. GENERAL INFORMATION

1.1 Applicant

Date: April 5, 2005
Name: TECHLAB®, Inc.
Address: 2001 Kraft Drive

Corporate Research Center
Blacksburg, VA 24060-6364

Contact Person: David M. Lyerly
Phone Number: 540-953-1664

Signature:

1.2 Product and Trade Name

TOX A/B QUIK CHEKTM

1.3 Common Name or Classification Name

A rapid membrane immunoassay for detection of Clostridium difficile toxins A and B
Product Code: LLH

1.4 Established Registration Number

Registration of Medical Device Establishment, #1122855

1.5 Manufacturing Facility Address

TECHLAB®, Inc.
2001 Kraft Drive
Corporate Research Center
Blacksburg, VA 24060-6364

1.6 Classification

Class I

7
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TOXA/B QUIK CHEK7" 510(k)

1.7 Reason for Premarket Notification

New rapid device for detection of C. difficile toxins A and B in fecal specimens

1.8 Predicate Device Description

Tissue culture assay is the current "Gold Standard" by FDA regulation for detecting C.

difficile in fecal specimens. The assay is done using a commercial standardized tissue

culture assay (e.g., the C. difficile TOX-B TEST, or C. difficile Toxin/Antitoxin kit) or in

some cases, done using each laboratory's own protocol.

There are antibody-based devices commercially available for detection of C. difficile

toxins A and B in fecal specimens. These antibody-based devices include ELISAs for the

detection of toxins A and B in fecal specimens and rapid membrane-based formats for the

detection of toxins A and B in fecal specimens. Both of the types of antibody-based

devices use highly specific antibodies against toxins A and B. The turn-around time for

the ELISA is about 1 hour and about 20 to 30 minutes for the rapid membrane-based

tests.

8
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TOXA/B QUIK CHEKTM 510(k)

1.10 Predicate Device Companies

* C. DIFFICILE TOX-B TEST and C. difficile toxin/antitoxin are available from

TECULAB®, Inc. (Blacksburg, VA). Monolayer cells are available from Diagnostic

Hybrids, Inc. (Athens, OH)

* TECHLAB®, Inc. (Blacksburg, VA)

* Meridian Bioscience, Inc. (Cincinnati, OH)

* Remel Inc. (Lenexa, KS)

1.11 Predicate Device 510(k) Numbers

• C. DIFFICILE TOX-B TEST - K935296

* C. difficile toxin/antitoxin - K923463

· C. DIFFICILE TOXA/B IIm - K003306 and K030404

* PremierTM Toxins A&B - K993914

* ProSpecT® Clostridium difficile Toxin A/B - K033479

IjmmunoCard® Toxins A&B - K041003

* X/pectTM Clostridium difficile Toxin A/B - K041951

9
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TOXA/B QUIK CIIEKTW 510(k)

1.12 Safety and Effectiveness Statement

The TOXA/B QUIK CHEKTM test is a rapid membrane immunoassay for the detection of

toxins A and B of C. difficile. It is performed with a 25 minute turn-around time. The test

detects toxins A and B produced by toxigenic strains of C. difficile in fecal specimens by using

antibodies specific for C. difficile toxins A and B. The antibodies striped on the membrane are

antigen-affinity purified antibodies against C. difficile toxins A and B. The detecting antibody

consists of a monoclonal antibody specific to toxin A and polyclonal antibody to toxin B, both

conjugated to horseradish peroxidase.

The TOX A/B QUIK CHEK TM test is highly sensitive for the detection of C. difficile

toxins A and B in fecal specimens. The TOXA/B QUIK CHEKTM test offers the advantage of

being a rapid test for clinical laboratories.

The TOX A/B QUIK CHEKTM test was compared to the tissue culture assay and

discrepant results were analyzed by either the C. DIFFICILE TOX A/B II M or the PremierTM

Toxins A&B. The results of our clinical evaluations show that the TOXA/B QUIK CHEKTM test

exhibited a sensitivity and specificity of 90.2% and 99.7%, respectively. The correlation with

the tissue culture assay, which is considered the gold standard, was 98.0%.

These results demonstrate that the test is useful for the detection of C. difficile toxins A

and B in fecal specimens.

10
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TOXA/B QUIK CHEKTA 5O(k)

2. STATEMENT OF INTENDED USE

510(k) Number (if known): Ne4e UO,{tl

Device Name: TOX A/B QUIK CHEK'

Indications for Use

The TOX A/B QUIK CHEKTM test is a rapid immunoassay for detecting Clostridium
difficile 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 and results should be
considered in conjunction with the patient history. FOR IN VITRO DIAGNOSTIC USE.

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUE ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use OR Over-The Counter Use
(Per 21 CFR 801.109)

(Optional format 1-2-96)

Division Sign-Off

Office of In Vitro Diagnostic Device
Evaluation and Safety

51 0(k)
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TOXA/B QUIK CHtEKTW 510(k)

3. DEVICE LABELING

3.1 Box Label

TOX A/B QUIK CHEK TM
A Rapid Test for the Detection of Clostridium difficile
Toxins A and B in Fecal Specimens.
FOR IN VITRO DIAGNOSTIC USE.
Store between 20 and 8°C / Do Not Freeze.
Test kit for 25 determinations.

Contents: Volumes:
25 Membrane Devices 1 Test Each
1 Bottle Conjugate* 2 mL
1 Bottle Positive Control 1 mL
i Bottle Diluent* 14 mL
1 Bottle Substrate 3.5 mL
1 Bottle Wash Buffer* 10 mL

0 02% Thinerosal

A F~~RE 603 LOT 0000000 ~~YYYY-MMY-DD
TEGHLAB® Inc Racksburg, VA 24080 SoC Do Not Freeze EC REPEmergo EuropeTnt: (540) 953-164 (800) 8,32-52 USA Ne Pas Congeler POFax (540)953-1666 wnwwteChlabcoom /3 Nicht Einfrieren PO..) Bo215 10MheauF. .~~~~I~~b.~~ Nicht Effiffieren ~~~~~~~~2502 EM The HaguePart No 94033-KT 2°C Ne Debe Congelarse The Netherlands
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Records processed under FOIA Request #2016-9221; Released by CDRH on 03-13-2017.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



TOX A/B QUIIK CHEKTM 510(k)

3.2 Component Labeling

For hi vmo Oi.,-tsi Sire Store bose- 2- nd S.C.

FIVID Conjugate [REF 5033C

Cnrvuado rYYYY-MM-DO

iikboOGO 2 roLpoto3c

P rInDsofl Wse. Soe tse ? ndA TECHLAS' In
acssg.VA 24O6

Diluent FLOT-,00000
Dfluant
Verd~rnnungspuiher YYYY-MM-DD
Diluyente

14 nL ParoN. 94033-DO

Pat~tnwaoO~s So~r~,seenandSCTECHL-Ar',kc
06ackg VA 2456

FREF] 533MD

Mfembrane Device FLO-T 000

Memban Varr0n=n YYYY-IAM-DD
Disposawno Deja. Membrane

I each PailNo. 94032-M

'VDJ Positive REF1502SF
Contro~l
CoilrYrsytLO So.o D

ForVD uapcU.Suebstreatejrc.oo.6om

TEOLAB Soc S~jb~d~hlo TECYYYY-1M-O

MIVD Hk~~~~~~~Ak~om0 VA 2405

Wash Buffer FEIM
Tampon do hahge FLOT 0000
waschpsde
Tampon de Wado YYYYMM-DD

10 iMtL PMt N. 94-0O-M
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A rapid test for the detection of C. difficile toxins A and B in fecal specimens

Patent Pending

Catalog #T5033 (25 tests)

INTENDED USE
The TOXA/B QUIK CHEK TM test is a rapid immunoassay for detecting

Clostridium difficile 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 and results should be considered in conjunction with the patient
history.
FOR IN VITRO DIAGNOSTIC USE.

EXPLANATION
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 (1). This organism is an
opportunistic anaerobic bacterium that grows in the intestine once the normal flora
has been altered by the antibiotic. Toxigenic strains of C. difficile carry the genes
encoding the toxins while non-toxigenic strains do not carry the toxin genes. The
disease results from the toxins that the toxigenic organism produces. The clinical
symptoms associated with the disease are believed to be primarily due to toxin A,
which is a tissue-damaging enterotoxin (2,3). 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
(4-7).

PRINCIPLE OF THE TEST
The TOXA/B QUIK CHEKT uses antibodies specific for toxins A and B of C.

difficile. The device contains a Reaction Window with two vertical lines of
immobilized antibodies (Fig. la). The test line ("T') contains antibodies against C.
difficile toxins A and B. The control line ("C") contains anti-lgG antibodies. The

Conjugate consists of antibodies to toxins A and B 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-conjugate mixture is

added to the Sample Welland the device is allowed to incubate at room temperature
for 15 minutes. During the incubation, any toxin A and toxin B in the sample bind to
anti-toxin antibody-peroxidase conjugate. The toxin-antibody complexes migrate
through a filter pad to a membrane where they are captured by the immobilized anti-
toxin antibodies in the line. The Reaction Window is subsequently washed with
Wash Buffer, and the test is developed with the addition of Substrate. After a 10

minute incubation period, the "T" reaction is examined visually for the appearance of

a vertical blue line on the "T" side of the Reaction Window. A blue line indicates a
positive test. A positive "C" reaction, indicated by a vertical blue line on the "C" side

of the Reaction Window, confirms that the test is working properly and the results
are valid.
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2

MATERIALS PROVIDED
Membrane Devices -25 pouches, each containing 1 device and a desiccant pack

Diluent (14 mL) - Buffered protein solution containing 0.02% thimerosal

Wash Buffer (10 mL) - A buffered solution containing 0.02% thimerosal

Substrate (3.5 mL) - Solution containing tetramethylbenzidine
Conjugate (2 mL) - Mouse monoclonal antibody specific for toxin A coupled to

horseradish peroxidase and goat polyclonal antibody specific for toxin B coupled

to horseradish peroxidase in a buffered protein solution containing 0.02%
thimerosal

Positive Control (1 mL) -Antigen in a buffered protein solution

Disposable plastic transfer pipettes - 50 (graduated at 25 pL and 400 pL)

MATERIALS AND EQUIPMENT REQUIRED BUT NOT PROVIDED
Small test tubes (e.g., plastic Eppendorf tubes) Applicator sticks

Timer Vortex mixer

Disposable gloves for handling fecal samples Pipertor and tips

SHELF LIFE AND STORAGE
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°

and 8°C.

PRECAUTIONS
1. Reagents from different kits should not be mixed. Do not use a kit past the

expiration date.
2. Bring all components to ROOM TEMPERATURE BEFORE USE!

3. Caps and tips are color-coded; do NOT mix!
4. Do not freeze the reagents. The kit should be stored between 2°C and 88C.

5. The pouch containing the Membrane Device should be at room temperature

before opening, and opened just before use. Keep the membrane devices dry

before use.
6. Use fecal specimens within 72 hours of collection to obtain optimal results.

Specimens that are frozen may lose activity due to freezing and thawing.

7. Specimens that have been preserved in 10% Formalin, merthiolate formalin,

sodium acetate formalin or polyvinyl alcohol cannot be used.

8. Specimens in transport media such as Cary Blair and C&S can be used as

specified in the specimen preparation protocol. ,

9. Hold reagent bottles vertically to dispense reagents to ensure consistent drop

size.
10. Specimens and membrane devices should be handled and disposed of as

potential biohazards after use. Wear disposable gloves when doing the test.

11. Reagents contain thimerosal as a preservative and should be handled with
normal laboratory caution.

12. Membrane devices cannot be reused.
13. 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.

14. Microbial contamination of reagents may decrease the accuracy of the assay.

Avoid microbial contamination of reagents by using sterile disposable pipettes if

removing aliquots from reagent bottles.
15. Be attentive to the total assay time when testing more than one fecal specimen.

Prepare all fecal specimens in Diluent first, and then add the Conjugate to all of

the diluted specimens. Thoroughly mix all of the diluted specimens, and then

-in7
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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.

COLLECTION AND HANDLING OF FECAL SPECIMENS
1 .Standard collection and handling procedures used in-house for fecal specimens

are appropriate. Specimens should be stored between 2' and 86C; test
specimens that are less than 24 hours old, whenever possible.

2. Store specimens frozen (•-10'C) if the test cannot be performed within 72 hours
of collection, but note that freezing and thawing of the specimen may result in
loss of activity due to degradation of the toxins.

3. Make sure that specimens are thoroughly mixed PRIOR to performing the
assay.

4. Storing fecal specimens in the Diluent is NOT recommended.
5. Dilute the fecal specimen in Diluent. add Conjugate, and immediately perform

the test. Do not allow the fecal specimens to remain in the Di/uent and/or
Conjugate for any extended period of time.

SPECIMEN PREPARATION
1. Bring all reagents and the required number of devices to room temperature

before use.
2. Set up and label one small test tube for each specimen, and optional external

controls as necessary.
3. Add 500 pL Di/uent to each tube for fecal specimens. For specimens in

transport media such as Gary Blair or C&S. add 425 pL of Diluent to the tube.

4. Obtain one disposable plastic transfer pipette (supplied with the kit) for each
sample - the pipettes have raised graduations at 25 pL and 400 1t..

5. Mix all specimens regardless of consistency- it is essential that the specimens
be evenly suspended before transferring.
LiquidlSemi-solid specimens - pipette 25 piL of specimen with a transfer

pipette (graduated at 25 pL and 400 pL) and dispense into the Dfluent. Use the

same transfer pipette to mix the diluted specimen.
Formed/Solid specimens - Care must be taken to add the correct amount of

formed stool to the sample mixture. Mix the specimen thoroughly using a

wooden applicator stick and transfer a small portion (approximately 2 mm

diameter, the equivalent of 25 pJL) of the specimen into the Diluent. Emulsify the

specimen using the applicator stick.
Fecal specimens in Cary Blair or C&S transport media - pipette 1 00 pL of
sample into the Diluent.

6. Optional External Control Samples:
External Positive Control - add one drop of Positive Control (gray-capped
bottle) to the appropriate test tube.
External Negative Control - add 25 pL Diluent to the appropriate test tube.

NOTE: Transferring too little specimen, or failure to mix and completely suspend the

specimen in the Diluent 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. Label each
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device appropriately and orient it on a flat surface so the letter "C" on the device
is on the left, the letter "T" is on the right, and the small Sample Well is located
in the top right corner of the device (Fig. la).

2. Add one drop of Conjugate (red-capped bottle) to all of the test tubes containing
diluted specimen or control samples. Close each tube and mix thoroughly.
Proper mixing can be achieved by vortexing or inverting the tube. Immediately
proceed to Step #3.

3. Using a transfer pipette (graduated at 25 pL and 400 pL), transfer 400 pL 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 expel the
liquid sample onto the wicking pad inside of the Membrane 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
(larger hole in the middle of the device). If the Reaction Window is not
completely wet at the end of the 15-minute incubation, the test is considered
invalid and the sample must be retested on a new device.
NOTE FOR SAMPLES THAT FAIL TO MIGRATE:
Occasionally, a diluted fecal specimen cannot be tested because it clogs the
membrane and the Reaction Window does not wet properly. If the diluted fecal
specimen fails to migrate properly within 5 minutes of adding the sample to the
Sample Well (ie. the membrane in the Reaction Window does not appear to be
completely wet), then add 100 pL of Diluent to the Sample Well and wait an
additional 5 minutes (for a total of 20 minutes).

5. After the incubation, add 300 pL of Wash Buffer to the Reaction Window. Allow
the Wash Bufferto flow through the Reaction Window membrane and be
absorbed completely.

6. Add 2 drops of Substrate (blue-capped bottle) to the Reaction Window. Read
and record results visually after 10 minutes.

INTERPRETATION OF RESULTS
1. Interpretation of the test is most reliable when the device is read immediately at

the end of the 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 a blue line on the "C" side of the Reaction
Window representing the internal positive control line. Observe device for the
appearance of a blue line on the "T side of the Reaction Window representing
the test line. The lines may appear faint to dark in intensity.

3. Positive Result: A positive result may be interpreted at any time between the
addition of Substrate and the 10-minute read time. Two blue lines are visible,
the control line ("C") and the test line ("T"). The lines may appear faint to dark
in intensity. The appearance of a blue line on the "T" side is interpreted as a
positive result. An obvious partial line is interpreted as a positive result. Do not
interpret membrane discoloration or shadow as a positive result. A positive
result indicates the presence of C. difficile toxin.

4. Negative Result: Atest cannot be interpreted as negative or invalid until 10
minutes following the addition of Substrate. A single blue line is visible on the
control ("C") side of the Reaction Window and no test line is visible on the "T"
side of the Reaction Window (Fig. 1 b). A negative result indicates C. difficile
toxin is either absent in the specimen or is below the detection limit of the test.

5. Invalid Result: A single line is visible on the test "'r) side of the Reaction
Window, or no lines are visible in the Reaction Window (Fig. ic, 1d). The test
result is invalid if a control line is not present at the completion of the reaction
period.
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FIGURE 1: TOXA/B QUIK CHEK T INTERPRETATION OF RESULTS

Reaction Sample
Window Well

Fig. la. Positive Fig. lb. Negative

jfc@OrJ _____ -I

Fig. 1c. Invalid Fig. Id. Invalid

QUALITY CONTROL
Internal: A blue control line must be visible on the "C" side of the Reaction Window

on every Membrane Device that is tested. The appearance of the blue control line
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.

External: The reactivity of the TOXA/B QUIK CHEKTM test should be verified on

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. Additional tests can be performed with the

controls to meet the requirements of local, state and/or federal regulations and/or
accrediting organizations.

LIMITATIONS
1. The TOXA/B QUIK CHEKTM test is used to detect C. difficile 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 TOXA/B QUIK
CHEK"M test will detect levels of toxin A at >0.63 ng/mL and toxin B at Ž>1.25 ng/
mL.

2. Fecal specimens are extremely complex. Optimal results with the TOXA/B
QUIK CHEKT h test are obtained with specimens that are less than 24 hours
old. Most undiluted specimens can be stored between 2° and 6°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
toxins A and B.
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3. Some specimens may give weak reactions. This may be due to a number of
factors such as the presence of low levels of toxin, the presence of binding

substances, or inactivating enzymes in the feces. Under these conditions, a

fresh specimen should be tested. Additional tests that may be used in

conjunction with the TOXA/B QUIK CHEKTM test include isolation of the

organism on selective media, C. DIFF CHEKTM test, C. DIFFICILE TOX A/B IPTM

test, or tissue culture cytotoxicity assay (e.g., C. DIFFICILE TOX-B TEST) for

the detection of C. difficile or its toxin(s).
4. Fecal specimens preserved in 10% Formalin, merthiolate formalin, sodium

acetate formalin, or polyvinyl alcohol cannot be used.
5. The TOXA/B QUIK CHEKTM test is qualitative. The intensity of the color should

not be interpreted quantitatively.
6. Some isolates of C. sordellii may react in the TOXA/B QUIK CHEKTM test due

to the production of immunologically related toxins (1).
7. Colonization rates of up to 50% have been reported in infants. A high rate has

also been reported in cystic fibrosis patients (1,3).

EXPECTED VALUES
The reported incidence of C. difficile-associated disease in patients with

antibiotic-associated diarrhea is 10 to 20%. The prevalence of a positive TOXA/B

QUIK CHEKTM test will vary from location to location and hospitals may experience

rates lower or higher than those observed at the sites used in this evaluation.

Clostridium difficile disease is primarily a nosocomial disease of elderly patients,

and hospitals that have higher numbers of elderly patients may experience higher
rates. 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.

PERFORMANCE CHARACTERISTICS
The TOXA/B QUIK CHEKWMtest was compared with the tissue culture test at

three U.S. hospitals and in-house at TECHLABe, Inc. Specimens included in the

evaluation were submitted to the clinical laboratory for routine testing. The tissue

culture test was done according to the in-house procedure. The table below shows

a summary of the clinical performance of the TOXA/B QUIK CHEKTM test. The test

exhibited a sensitivity and specificity of 90.2% and 99.7%, respectively. The

predictive positive and negative values were 98.6% and 97.9%, respectively, and the

correlation was 98.0%.

Table 1. Correlation of the TOXA/B QUIK CHEK TM test with tissue culture.

TOX A/B QUIK CHEKTM positive 138 2

TOX A/B QUIK CHEK TM negative 15 687

95% Cl

Sensitivity 90.2 84.1 - 94.2

Specificity 99.7 98.8 - 99.9

Predictive Positive Value 98.6 94.4 - 99.8

Predictive Negative Value 97.9 96.4 -98.7

Correlation 98.0 97.8 - 98.2

--I I
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Of the 2 tissue culture-negativelTOXA'B QUIK CH-EK' m-positive samples, 1 was
negative in a commercial toxin A+B ELISA. Of the 15 specimens that were tissue
culture-positive/TOX A/B 0Q11K CHEJC Tm-negative. 12 were negative in commercial
toxin A+B ELISAs.

A total of 83 fecal specimens diluted in Cary Blair Transport Media were tested
in the TOX A/B QUIK CHEKJm test and the results were compared to those obtained
by routine testing. The test exhibited a sensitivity and specificity of 94.1% and
98.5%, respectively, for the detection of C. difficile toxins in Cary Blair specimens.

ANALYTICAL SENSITIVITY
The test was consistently positive at a concentration of 0.63 ng/mL for toxin A

and 1.25 ng/mL for toxin B.

REPRODUCIBILITY
The reproducibility of the TOX A1B 0Q11K CHEKJm test was determined using

known positive (n=6) and negative (n=2) fecal specimens that were coded and
sorted to prevent their identification during testing. Testing was performed on-site at
3 laboratories, which tested the samples on 3 days. The samples produced the
expected results 1 00% of the time.

GROSS REACTIVITY
Fecal specimens inoculated with the following microorganisms to a final

concentration of approximately 10R or higher organisms per mL did not react in the
TOX A/B 0Q11K CHFECTm:
Bacteria: Aeromonas hydrophila, Bacillus cereurs, Bacillus subtilis. Bacteroides
fra gills, Campylobacter colt, Campylobacter fetus. Carmpylobacterjejuni. Candida
aibicans, Clostridiumn bifermentans, Clostridium butyricuni, Clostridium perfringens,
Clostridium septicum, Clostridium sordelilit (nontoxigenic), Clostridiurn sporo genes,
Enterococcus faecalis, Escherichia cold ElEC, Escherichia colt, Escherichia coli
0 157 H7, Escherichia coi ETEC, Klebsiella pneumoniae, Peptostreptococcus
anaerobius, Proteus vulgaris, Pseudomonas aeruginosa. Salmonella typhimurium,
Shigella dysenteriae, Shigella flexnert, Shigella sonnet, Staphylococcus aure us,
Staphylococcus aureus (Cowans), Staphylococcus epidermidis. Vibrio
parahaemolyticus, Yersinia enterocolitica Viruses: Adenovirus types 1,2,3,5,40,41,
Human coronavirus, Coxsackievirus B32,B3,84.B5, Echovirus 9,11,18.22,33,
Enterovirus type 68,69,70,71.

The only non-C. difficile organism to react with the TOXN1B QUI1K CHEICT m was
C. sordellil VIPI 9048. This strain produces toxins HT and LT, which are homologous
to toxins A and B, respectively.

INTERFERING SUBSTANCES
The following substances had no effect on test results when present in feces in

the concentrations indicated: mucin (3.5% w/v). human blood (40% vlv), barium
sulfate (5% wlv), lmodiumeO (5% wlv). KaopectateS (5 mg/mL), Pepto-Bismole (5% wi
v), steric/palmitic acid (40% w/v), Metronidazole (0.25% wlv), Vancomycin (0.25%
wlv).
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T-OX A/B 9QU1K CHEKTm 5IO(k)

3.3 Package Insert

A rapid test for the detection of C. difficile toxins A and B in fecal specimens
Patent Pending

Catalog #T5033 (25 tests)

INTENDED USE
The TOX A'B QUIK CHEKTM test is a rapid immunoassay for detectingClOstridium difficile toxins A and B in fecal specimens from persons suspected ofhaving C. difficile disease. The test is to be used as an aid in the diagnosis of C.difficile disease and results should be considered in conjunction with the patient

history.
FOR IN VITRO DIAGNOSTIC USE.

EXPLANATION
After treatment with antibiotics, many patients develop gastrointestinal problemsranging from mild diarrhea to severe pseudomembranous colitis. Many cases of themilder forms of gastrointestinal illness and most cases of pseudomnerbranous colitisare caused by toxigenic strains of Clostridium difficile (1). This organism is anopportunistic anaerobic bacterium that grows in the intestine once the normal florahas been altered by the antibiotic. Toxigenic strains of C. difticile carry the genesencoding the toxins while non-toxigenic strains do not carry the toxin genes. Thedisease results from the toxins that the toxigenic organism produces. The clinicalsymptoms associated with the disease are believed to be primarily due to toxin A,which is a tissue-damaging enterotoxin (2,3). C. dufficule also produces a secondtoxin, designated toxin B. Toxin B, which has been referred to as the cytotoxin ofthe organism, is the toxin detected by the tissue culture assay currently used bymany laboratories. Toxigenic C. difficile strains produce both toxins or only toxin B

(4-7).

PRINCIPLE OF THE TEST
The TOX A1B QUIK CH~EK TM uses antibodies specific for toxins A and B of C.difficile. The device contains a Reaction Window with two vertical lines ofimmobilized antibodies (Fig. la). The test line ("T') contains antibodies against C.difficile toxins A and B. The control line ("C") contains anti-lgG antibodies. TheConjugate consists of antibodies to toxins A and B coupled to horseradishperoxidase. To perform the test, the fecal specimen is diluted with Diluent andConjugate is added to the diluted sample. The diluted sample-conjugate mixture isadded to the Sample Well and the device is allowed to incubate at room temperaturefor 15 minutes. During the incubation, any toxin A and toxin B in the sample bind toanti-toxin antibody-peroxidase conjugate. The toxin-antibody complexes migratethrough a filter pad to a membrane where they are captured by the immobilized anti-toxin antibodies in the line. The Reaction Window is subsequently washed withWash Buffer, and the test is developed with the addition of Substrate. After a 10minute incubation period, the "T" reaction is examined visually for the appearance ofa vertical blue line on the 'T" side of the Reaction Window. A blue line indicates apositive test. A positive "C" reaction, indicated by a vertical blue line on the "C" sideof the Reaction Window, confirms that the test is working properly and the results

are valid.

14
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TOX A/B QUIK CHEKTM 510(k)

4.3 Comparative Information of Equivalent Devices

Characteristics 510(k) Intended Use Format Materials Target

Numbers Population

TOX A/B QUIK Subject to Detection of C. Rapid Highly specific Persons

CHEK test this 510(k) difficile toxin in membrane antibodies suspected of

fecal specimens against C. having C.
difficile toxins A difficile disease
and B

Tissue culture K935296 Detection of C. Tissue Cell monolayer, Persons

assay (TOX-B difficile toxin in culture specific suspected of

TEST) fecal specimens neutralizing having C.
antiserum difficile disease

C. DIFFICILE K003306 Detection of C. Microtiter Highly specific Persons

TOXA/B A I TM difficile toxin in ELISA antibodies suspected of
fecal specimens against C. having C.

K030404 difficile toxins A difficile disease
and B

Premier Toxins K993914 Detection of C. Microtiter Highly specific Persons

A&B difficile toxin in ELISA antibodies suspected of

fecal specimens against C. having C.
difficile toxins A difficile disease
and B

ProSpecT® K033479 Detection of C. Microtiter Highly specific Persons

Clostridium difficile toxin in ELISA antibodies suspected of

difficile Toxin A/B fecal specimens against C. having C.
difficile toxins A difficile disease
and B

immunoCarc? K041003 Detection of C. Rapid Highly specific Persons

Toxins A&B difficile toxin in membrane antibodies suspected of

fecal specimens against C. having C.
difficile toxins A difficile disease
and B

X/pect TM K041951 Detection of C. Rapid Highly specific Persons

Clostridium difficile toxin in membrane antibodies suspected of

difficile Toxin A/B fecal specimens against C. having C.
difficfie toxins A difficile disease
and B

20
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TOXA/B QUIK CHEKTM 510(k)

Intestinal bacteria that do not react in the TOX A/B QUIK CHEK TM test.

Reaction in Reaction in
Bacterium Strain negative fecal positive fecal

specimen specimen

Aeromonas hydrophila ATCC 7965 +

Bacillus cereus ATCC 14579 +

Bacillus subtilis ATCC 6051 +

Bacteroides fragilis VPI 13785 +
Cam pylobacter coli ATCC 49941 +

Campylobacter fetus ATCC 25936 - +

Campylobacterjejuni ATCC 29428 - +

Candida albicans ATCC 10231 - +

Clostridium bifermentans VPI 2012 +

Clostridium butydcum VPI 8260 +

Clostridium perfringens, types A VPI 3624 +

Clostridium sopticum VPI 1524 +

Clostridium sordollii VPI 9048 + +

Clostridium sordellii VPI 7319 +
Clostridium sporo[genes VPI 9743 +

Enterococcus faecalis ATCC 19433 - +

Escherichia coli 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 - +

Salmonella typhimurium ATCC 14029 - +
Shigella dysenteriae ATCC 12022 - +

Shigella flexneri ATCC 12122 - +

Shigella sonnei ATCC 11060 - +

Staphylococcus aureus ATCC 6358 - +

Staphylococcus aureus (Cowans) ATCC 12598 - +

Staphylococcus epidermidis VP 13140- +

Vibrio parahaemolyticus ATCC 17802 +

Yersinia enterocolitica ATCC 9610 +

24
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TOX A/B QUIK CHEKTM 510(k)

Intestinal viruses that do not react in the TOXA/B QUIK CHEK M test.

Reaction in Reaction in
Virus ATCC# negative stool positive stool

Adenovirus type 1 VR-1 +

Adenovirus type 2 VR-846 +

Adenovirus type 3 VR-3 __+

Adenovirus type 5 VR-5 +

Adenovirus type 40 VR-931 __+

Adenovirus type 41 VR-930 +

Human coronavirus VR-740 +

Coxsackievirus B2 VR-29 __+

Coxsackievirus B3 VR-30 +

Coxsackievirus B4 VR-184 +

Coxsackievirus B5 VR-185 +

Echovirus 9 VR-1050 +

Echovirus 11 VR-1052 +

Echovirus 18 VR-48 __+

Echovirus 22 VR-1063 +

Echovirus 33 VR-582 +

Enterovirus type 68 VR-1076 +

Enterovirus type 69 VR-1077 __+

Enterovirus type 70 VR-836 __+

Enterovirus type 71 VR-784 +

25 C o
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TOXA/B QUIK CHEKTM 510(k)

Interfering substances

The following substances had no effect on test results, either with C. difficile-negative or
C difficile-positive specimens, when present in the stool in the concentrations indicated in the
table: hog gastric mucin, human blood, barium sulfate, Imodium®, Kaopectate®, Pepto-Bismol®,
steric/palmitic acid, metronidazole, and vancomycin.

Substances that do not interfere with the TOXA/B QUIK CHEK m test.

Reaction in Reaction in
Substance Concentration negative fecal positive fecal

specimen specimen
Hop 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 40% w/v +

Metronidazole 0.25% w/v +

Vancomycin 0.25% w/v +
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C. DIFFICILE TOX-B TEST

INTENDED USE
The C. DIFFICILE TOX-B TEST is intended for use in conjunction with the tissue

culture cytotoxicity assay for the detection of C. difficile toxin B in patient specimens. The
test is to be used as an aid in the diagnosis of C. diffici/e disease and results should be
considered in conjunction with patient history.
FOR IN VITRO DIAGNOSTIC USE.

EXPLANATION
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 Clostridium difficile (1). This organism is an opportunistic anaerobic bacterium
that grows in the intestine once the normal flora has been altered by the antibiotic. The
disease results from the toxins that the organism produces. The clinical symptoms
associated with the disease are believed to be primarily due to toxin A, which is a tissue-
damaging enterotoxin (2,3).

Clostridium 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. Most strains of Clostridium difficile
either produce both toxins or neither toxin, although recently, toxin A negative/toxin B
positive strains have been identified (4-7). Strains that produce high levels of toxin A also
produce high levels of toxin B. Likewise, strains that produce low levels of toxin A produce
low levels of toxin B, indicating that the toxin production may be similarly regulated. Tests
that detect either toxin are being used as diagnostic aids in the identification of toxigenic
strains. The genes for the toxins have been cloned and sequenced, and some properties
of the toxins are now well-defined (8,9). Both toxins are large (molecular weight of toxin A,
308,000; molecular weight of toxin B, 279,000). Both toxins have a complex series of
repeating units at the COOH-terminus of the molecule and these repeating units may
serve as the binding portion that recognizes the receptor (10). There Is some evidence
suggesting that toxins A and B act synergistically and that the initial tissue damage caused
by toxin A allows toxin B to exert its toxicity. Therefore, although toxin A is believed to
cause most of the clinical signs, toxin B also may play an important role in the disease.

The disease caused by Clostridium difficile is complicated by a number of factors.
Although the organism is responsible for almost all cases of pseudomembranous colitis,
C. difficile is estimated to cause only about 25% of the cases of antibiotic-associated
diarrhea. Thus, many cases of antibiotic-associated diarrhea are due to other causes.
Toxigenic strains of C. difficile can range from weakly toxigenic to strains that produce
extremely high levels of toxin. It is unclear if mild, self-limiting cases of diarrhea represent
only milder forms of the disease caused by infection with weakly toxigenic strains or
whether the presence of toxigenic Clostridium difficile occurs as a result of the diarrhea.

There are four methods currently used for the detection of C. difficile and its toxins in
fecal specimens. These include (i) isolation of the organism, (ii) latex agglutination, (iii)
tissue culture assay, and (iv) ELISA for detection of toxin A or both toxins A and B.
Isolation of the organism and latex agglutination are useful for detecting the presence of
the organism in fecal specimens. However, neither test demonstrates the presence of
toxin. This has to be done using either the tissue culture test or an ELISA specific for the
toxins. The tissue culture procedure has proved to be very useful because of the high
activity of C. difficile toxin B in the assay. As little as one picogram of the toxin is sufficient
to cause a positive reaction. Neutralization of the cytotoxic activity by C. difficile antitoxin
confirms the presence of C. diffidile toxin. The assay is to be used as an aid in the
diagnosis of C. difficile disease and test results must be considered in conjunction with the
patient history. This is due to the fact that some adults are asymptomatic carriers and can
have detectable levels of toxin in their feces but have no clinical symptoms. In addition, up
to 50% of healthy infants can have C. difficile toxin in their feces but show no sign of
illness.
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PRINCIPLE OF THE TEST
The C. DIFFICILE TOX B TEST uses a tissue culture format to detect the presence of

cytotoxic activity (noted by cell rounding) in fecal specimens and confirms the identification

of Clostndium difficile toxin using specific antitoxin. Two reagents are provided in the C.

DIFFICILE TOX-B TEST. One is the Positive Toxin Control reagent. The other is specific

antitoxin to be used to confirm the presence of C. difficile toxin by neutralizing the cytotoxic

activity. Also included is Diluent for preparing the fecal specimen, In the assay, an aliquot

of a fecal specimen is emulsified in the Diluent and the diluted specimen is centrifuged

and filtered. A sample of the filtrate is transferred to a tissue culture well containing
phosphate-buffered saline (PBS) and to a well containing antitoxin. If C. difficile toxin is

present, it will cause the cells in the well with PBS to become round, demonstrating the

presence of the cytotoxic activity. The presence of Clostridium difficile toxin is

confirmed if the cytotoxic activity is neutralized in the well containing antitoxin.

MATERIALS PROVIDED
Goat Antitoxin against C. difficile, 3.0 mL (with preservative)
Phosphate-buffered saline (PBS), 3.0 mL (with preservative)
Positive Toxin Control, 2.0 mL active C. difficile toxin in a buffered protein solution

containing preservative.
Diluent, 100 mL (phosphate-buffered saline containing preservative and phenol red)

T5003 and R5003 contain sufficient reagents for two 48-Well Tissue Culture plates.

T5003 also includes one 48-Well Tissue Culture plate containing mammalian cells.

MATERIALS REQUIRED BUT NOT PROVIDED
Microscope for observing cells Incubator set at 37°C ± 2°C
Centrifuge and centrifuge tubes Pipettestpipettor
Test tubes for preparing dilutions Syringe filters (0.45 to 0.8 pm)

SHELF LIFE AND STORAGE
The expiration date of the kit is given on the label. Expiration dates for each compo-

nent are listed on the individual labels. Do not use reagents past the expiration date

because the sensitivity decreases.

PRECAUTIONS
1. Use fecal specimens within 24 hours of collection to obtain optimal results. Specimens

that are frozen (-20°C or lower) may lose activity due to freezing and thawing. AVOID

REPEATED CYCLES OF FREEZING AND THAWING THE SPECIMEN. THIS MAY

INACTIVATE THE TOXIN.
2. All specimens should be considered as potentially infectious and should be handled

appropriately.
3. The Positive Toxin Control contains biologically active toxin and should be treated

with caution. The antitoxin does not pose any known hazard.
4. Do not use the reagents beyond their expiration dates.

5. Store reagents according to the manufacturer's recommendations. This prolongs the

shelf-life of the reagents.
6. Place reagents back in the refrigerator once the procedure has been completed.

COLLECTION AND HANDLING OF FECAL SPECIMENS
Standard collection and handling procedures used in-house for fecal specimens are

appropriate. Specimens should be transported as soon as possible and stored between 2"

and 8°C. Whenever possible, test fecal specimens which are less than 24 hours old.

Store specimens at -20°C. or lower, if the test cannot be performed within 48 hours.

Freezing and thawing of the specimen, especially multiple times, may result in loss

of activity due to degradation of the toxin. Make sure that specimens are thoroughly

mixed prior to performing the assay. This includes complete mixing of the specimen prior
to preparing the fecal extract.
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PROCESSING FECAL SPECIMENS
NOTE: Fecal specimens less than 24 hours old should be tested whenever possible.
Specimens should be stored between 2° and 8°C until tested.

1. Set up one tube for each specimen to be tested. Add 1.8 mL Diluent to each tube.
Label the tube directly on the side.

2. For formed fecal specimens, use a swab to transfer the fecal specimen to the tube.
Coat the swab completely before transferring the specimen. Mix the swab in the diluentto remove as much sample as possible and squeeze the swab against the side of thetube to express any residual liquid. For liquid fecal specimens, use a plastic pipette to
transfer 0.2 mL specimen to the tube (1/10 dilution). Make sure the liquid specimens
are evenly suspended before transferring.

3. Vortex the tubes for 10 seconds. Transfer an aliquot of the specimen to a
microcentrifuge tube (e.g., an Eppendorf tube) and centrifuge the specimen for 5
minutes at high speed (2,000 to 10,000 rpms) in a microcentrifuge.

4. Collect the supematant fluid and filter it through a 0.45 pm membrane into a sterile
tube. Store the filtrate between 2° and 8°C.

THE TISSUE CULTURE PROCEDURE
NOTE: The procedure described below may be used to detect C. difficile toxin in fecal
specimens with the C. DIFFICILE TOX-B TEST. Alternatively, the kit may be used
according to other modified in-house procedures. It is important, however, that the Positive
Toxin Control and the antitoxin reagent be used according to the instructions.

1. Determine the number of wells that will be needed to perform the test. Two wells will beneeded as control wells each time the test is performed. In addition, two wells will beneeded for each specimen. Tissue culture cells that typically are used include human
foreskin cells, MRC-5, WI-38, and Chinese Hamster Ovary cells.

2. Add 1 drop (50 pL) of PBS to one of the two wells in each set. Add 1 drop (50 pL) ofC. difficile antitoxin to the other well in each set. Set up the wells as illustrated in table
1.

Table 1.

Well PBS or Antitoxin Test sample
Control Well 1 1 drop (50 pL) PBS 1 drop (50 pL) positive control
Control Well 2 1 drop (50 pL) antitoxin 1 drop (50 pL) positive control
Test Well 1 1 drop (50 pL) PBS 1 drop (50 pL) fecal filtrate
Test Well 2 1 drop (50 pL) antitoxin I drop (50 pL) fecal filtrate
The final dilution of fecal filtrate in the well is 1/50. Use new pipette tips between
specimens. Please note that (i) one set of controls should be used each time the testis performed and (ii) the remaining fecal filtrate should be refrigerated between 2° and
8°C for up to 48 hours in case additional testing is required.

3. After the samples have been applied, incubate the wells at 37-C + 2°C for 24 to 48
hours. Observe each well for cell rounding, indicating the presence of cytotoxic activity
The cytotoxic effect is considered positive if at least 50% of the cells in the well arerounded. Record the results for each well. The cytotoxic effect may be observed within
8 hours after applying the specimen if high amounts of toxin are present. However,
specimens should not be considered negative until after 48 hours.

QUALITY CONTROL
A positive and negative control must be run with each series of test specimens. Thisincludes the Positive Toxin Control added to a well containing buffer to demonstrate

activity, and Positive Toxin Control added to a well containing antitoxin to demonstrate
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neutralization of the cytotoxic activity. The positive control should show the typical
rounding effect characteristic of C. difficile toxin. The test results are not valid unless

these performance characteristics are met. If the performance charactenstics are not met,

please call Technical Services and do not report test results. Upon arrival, the kit should

be inspected to ensure that components arrived in satisfactory condition. Test results

along with control results should be recorded and reported according to in-house proce-

dures and this information should be stored according to in-house procedures for future
reference.

INTERPRETATION OF RESULTS

Well containing:
C. difficile INTERPRETATION OF RESULTS

PBS Antitoxin

Negative - No cytotoxic activity present

Cytotoxic activity present that is neutralized by C. difficile
+ antitoxin, confirming the presence of C. difficile toxin in the

specimen

Indeterminate results that may be caused by extremely
high levels of C. difficile toxin. Fecal filtrate should be

+ + diluted an aditional 1(10 in Diluent and the test should be
repeated to rule out this possibility. Upon repeat testing
under these conditions, if the cells in the well containing
PBS and highly diluted fecal filtrate are rounded and the
cells in the well containing antitoxin and highly diluted fecal
filtrate are not, C. difficile toxin is present. If the cells in
both wells are round, the specimen contains cytotoxic
activity but it is not due to C. difficitle toxin.

Control Results: The cells in the well that contains PBS and Positive Toxin Control should

be round. The cells in the well that contains C difficile antitoxin and Positive Toxin Control

should appear normal, demonstrating the neutralization of the Positive Toxin Control by the
antitoxin.
Test Sample Results: When specimen filtrates show evidence of specific C. difficile toxin,

report "Patient specimen positive for Clostridium difiicrle toxin.' When specimen filtrates

show no evidence of cytotoxic activity at 48 hours, report "No Clostridium difficile toxin

detected." When specimen filtrates show evidence of cytotoxic activity that is not

neutralized by C. difficile antitoxin, report "Nonspecific reaction in patient specimen, not
characteristic of Clostridiurn difficile toxin." A repeat specimen may be helpful to rule out

patient disease caused by Clostridium difficile toxin.

LIMITATIONS OF THE C. DIFFICILE TOX-B TEST
1. The C. DIFFICILE TOX-B TEST is used to detect C. difficile toxin in fecal specimens.

Because of the complex nature of feces, specimens should be <24 hours old.

2, Detection of toxin by this test is dependent on the biological activity of the toxin.
Specimens must be handled properly and stored as recommended to minimize
inactivation of the toxin.

3. Some specimens may give reactions that are inconclusive (e.g., partial rounding of the

cells, stretching instead of rounding). Under these conditions, the specimen should be

retested or a fresh specimen should be tested. Additional tests that may be used in

conjunction with the C. DIFFICILE TOX-8 TESTinclude the ELISA for toxin A, ELISA

for toxins A and B, isolation of the organism on selective media, and latex agglutination
assay for the detection of the organism.
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4. Certain isolates of C. sordeilii produce the same type of rounding on tissue culture

cells as toxigenic C. difficile. This is due to the similarities of the C. sordelfil toxins and
the C. difficile toxins. The strains of C. sordelltf that produce these related toxins have
not been detected in patients with antibiotic-associated diarrhea and colitis.

EXPECTED VALUES
The prevalence of a positive C. DIFFICILE TOX-B TEST in our clinical studies ranged

from 5.8% to 19%. The prevalence will vary from location to location and hospitals mayexperience rates lower or higher than those observed at the sites used in the C. DIFFICILE
TOX-B TEST evaluation. Clostridium diffici/e disease is primarily a nosocomial disease of
elderly patients and hospitals that have higher numbers of elderly patients may experience
higher rates. 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 A or toxin B. In addition, C. difficile carriage rates of
22% to 32% have been reported in cystic fibrosis patients (11-13).

PERFORMANCE CHARACTERISTICS
The C. DIFFICILE TOX-B TESTwas evaluated for its performance at four differentlocations in the United States. For the analysis, the C. DIFFICILE TOX-B TEST was

compared with another commercial Cytotoxicity Test for C. difficile toxins, which also is atissue culture-based assay. All tissue culture assays were done using human foreskin
cells. A summary of the results from the clinical investigations is shown in table 2. The
range of overall relative sensitivity,
specificity, and correlation for the
evaluations is presented in parenthe- Commercial Cytotoxicity
ses. In studies performed at Table 2 Assay/Toxigenic Culture
reference centers in the northeastern positive negative
and southeastern U.S. and a positive 114 6medical center on the East Coast TOX-B TESTinvolving a total of 427 specimens, n
the C. DIFFICILE TOX-8 TEST _B T: n _eg______v ___eI __823

exhibited an overall relative Overall relative sensitivity 991% (98.3% to 100%)
correlation of 100% with the other Overall relative specificity 99.3% (98.7% to 100%)
commercial test. In a study fOverall relative correlation 99.3% (98 6% to 100%)performed at a medical center in the
Mid West involving 517 specimens, Number of specimens 944
the C. DIFFICILE TOX-B TEST
exhibited an overall relative sensitivity and specificity of 96.7% and 98.5%, respectively.
The overall relative correlation was 98.3%. When discrepants were resolved by toxigenic
culture, the overall relative sensitivity and specificity increased to 98.3% and 98.7%, with
an overall relative correlation of 98.6%.

CROSS-REACTIVITY
Toxic filtrates from C, chauveoi, C. fallax, C. perfhngens, C. septicurn, and C.spiroforme were not neutralized by the C. difficile antitoxin. In addition, C. perfringens

alpha-toxin, C, histolyticum collagenase and clostripain, cholera toxin, diphtheria toxin,shiga-like toxin, and staphylococcal enterotoxin were not neutralized. The only organism
known to cross-react in the C. DIFFICILE TOX-B TESTis C. sordelli. Certain toxigenic
isolates of C. sordellii produce toxins that are very similar to the toxins of C. difficile. Thehemorrhagic toxin (toxin HT) of C. sordelfii is very similar to toxin A whereas the lethal toxin
(toxin LT) is very similar to toxin B. Antibodies against the C. difficile toxins neutralizetoxins HT and LT of C. sordeliji. Clostridium sordel/ii has not been implicated in antibiotic-
associated diarrhea and colitis
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REPRODUCIBIUTY AND PRECISION
Identical sets of six fecal specimens were sent to three different clinical laboratories

located in the Mid West, Southeast, and Northeast U.S. The C. DIFFICILE TOX-B TEST

results from each laboratory were consistent with the results obtained in-house. In an in-

house study, five positive fecal specimens were assayed at time 0, 24, 48, and 72 hours

using the C. DIFFICILE TOX-B TEST. These specimens were shown to be consistently

positive for C. difficile toxin at each of the time intervals, as determined by neutralization of

the cytotoxic activity. The specimens were stored at 4'C during the testing. In additional

in-house studies, three different lots of the positive control reagent were tested in

duplicate and consistently gave cytotoxic titers of 105. Further evaluation demonstrated

that different lots of the C. difficile antitoxin neutralized the Positive Toxin Control.
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C. DIFFICILE TOX-B TEST - FRANCAIS

UTILISATION PRNVUE
Le C. DIFFICILE TOX-B TEST est congu pour etre utilise en conjonction avec uneanalyse de cytotoxicitee de culture de tissu pour la detection de la toxine B de C. difficileprdsente dans les spdcimens des patients. Le test doit .tre utilise pour aider dans lediagnostique de la maladie par C. difficile, et les rdsultats doivent Atre considdres en

conjonction avec Ihisloire medicale du patient.
POUR USAGE DIAGNOSTIQUE IN VITRO.

EXPLICATION
Suivant les traitements avec antibiotiques, plusieurs patients ddveloppent desproblmes gastro-intestinaux qui peuvent produire une diarrhde moderde ou m~me unecolite pseudo-membraneuse sdvdre. Plusieur cas des formes plus tempdrdes desmaladie gastro-intestinales et la majorire des cas de colite pseudo-membraneuse sont

causes par Clostridium difficue (1). Cet organisme est une bacterie opportunisteanaerobique qui se multiplie dans lintestin des que la flore normale a ,t6 altdrde par lesantibiotiques. La maladie rdsulte des toxines que lorganisme produit. Les symptomes
cliniques assodcts avec la maladie sont censes dtre provoflues principalement par latoxine A, qui endomage le tissu en tant qu'enterotoxine (2,3).

Clost rdium difficile produit aussi une seconde toxine designee toxine B. Toxine B, quipeut 6tre representde comme cytotoxine de l'organisme, est la toxine detectee par le testde culture de tissu qui est couramment en pratique dans plusieurs laboratoires. Lamajorite des varietes produisent soit les deux toxines, soil aucune des deux bien que,recemment, des vari6tds 6tant toxine A negative/toxine B positive ont eta identifies (4-7).De plus, les vaedtts de Clostridium difficile qui produisent des niveaux eleves de toxine Aproduisent aussi des niveaux 6levys de toxine B. De la m~me maniere, les vari'tdsproduisant des niveaux bas de toxine A produisent aussi des niveaux bas de toxine B, cequi indique quo la production de toxine peut 6tre reguleo d'une maniere similaire. Lesanalyses qui detectent soit t'une des deux toxine, soit les des deux toxines sont enutilisation courante pour aider dans le diagnostique. Les genes pour les toxines ont WtAcopies et leur sdquences determindes, et certaines de leur proprieties sont maintenantbien definies (8, 9). Les deux toxines sont larges (Mr de toxine A, 380.000; Mr de toxine B,279.000), Toxine A a des series complexes d'unitdes qui se repdtent au terminus-COOH
de la molecule, et ces uniteos sont probablement responsables pour la portiond'attachement qui identifie les recepteurs (10). Certaines donnees suggdrent la possibilitd
que toxine A et B agissent d'une maniere synergetique et que, suivant le dommage initialcause par la toxine A, toxine B peut alors kxercer sa toxicitde. Par consequent, bien quetoxine A ait etd propose comme source de la majoritr des signes cliniques, toxine B pout
aussi jouer un r0le important dans la maladie

La maladie causde par Clostridium difticie est compliquee par de nombreux facteurs.Bien que rorganisme soit responsable pour la plupart des cas de colite pseudo-membraneuse, ii est estime que seulement environ 25% des cas de diarrhees lidsal'usage des antibiotiques sont causes par C. difficile. Par consequent, plusieurs cas dediarrhees lies A 'usage antibiotiques impliquent d'autres causes. Les varietestoxigeniques pouvent presenter un caractere faiblement toxigeniques alors que certainesvarietes produisent des niveaux extreemrent leves de toxine. II nest pas encore etablisi la diahrrde reprisente une manifestation moderee naturellement limitde de la maladiecausee par une infection par des varietes faiblement toxigeniques ou, alors, si la presencede Clostridium difficile toxigenique est le resultat de la diahrree.
II exist couramment quatre mdthodes utilisdes pour la detection de C. difficde et de sestoxines dans les specimens ftcaux. Elles inlcuent (i) I'isolation de l'organisme, (ii)I'Agglutionation au Latex, (iii) I'analyse par culture de tissu, et (iv) I'ELISA pour le detectionde la toxine A ou toxine Aet B. L'isolation de l'organisme et ragglutination au latex sontdes methodes utiles pour detecter la presence de l'organisme dans les specimens fecaux.
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Cependant, aucune des deux m6thodes ne peut d6montrer la pr6sence des toxines. Cola

doit 6tre fait en utilisant soit un test par culture de tissu ou alors un ELISA sp6cifique pour

les toxines. La procedure par culture de tissu s'avere tris utile A cause des niveaux

eleves d'activit~s de la toxine B de C. difficile durant I'analyse. Des quantjtes tr6s reduites

d'environ un picogramme de toxine sont suffisantes pour causer une reaction positive. La

neutralisation de l'activitee cytotoxique par l'antitoxine de C.difficile confirmo la presence

de la toxine de C. difficile. Lanalyse doit Atre utilise pour aider dans le diagnostique de la

maladie par C. difficile, et les resultats doivent Atre consideres en conjonction avec

rhistoire medicale du patient. Ceci est cause par le fait que certains adultes sont des

porteurs asymptotiques et peuvent avoir des niveaux de toxines detectables dans leur

matiere fecale, mnme si ils ne pr.sentent aucun symptomes cliniques. De plus, jusqu'a

50% des enfants en has Age en bonne sant6s peuvent avoir des toxines de C. difficile

dans leur matiere f6cale mais ne souffrent d'aucun signe de maladie.

PRINCIPE DE LANALYSE
Le C. DIFFICILE TOX-B TEST utilise une procedure de culture de tissu pour detecter

la presence d'activit~e cytotoxique (identifiee par I'arrondissage des cAllules) dans les

sp6cimens fecaux ce qui confirms I'identification de la toxine de Closthidium difficile en

utilisant une antitoxine sp(cifique. Deux reactifs sont fournis dans le C. DIFFIC/LE TOX B

TEST. Lun est le reactif Toxine Contrdie Positif. Lautre est l'antitoxine specifique utilisee

pour confirmer la presence de la toxine de C. difficile en neutralisant son activit~e

cytotoxique. Aussi inclut est le Diluant pour pr6parer le specimen f~cal. Dans I'analyse,

une partie aliquote d'un specimen fecal est emulsifiee dans le Diluant puis le specimen

ainsi dilue est alors centrifugA et filtre. Un echantillon du filtrat est transfer6 dans un puit

de culture de tissu contenant du tampon salin aux phosphates (TSP) et A un puit

contenant de I'antitoxine. Si la toxine de C. difficile est pr~sente, cola causera les cellules

dans le puit avec le TSP de s'arrondir, demontrant la presence de l'activit6e cytotoxique.

La presence de la toxine de C. difficile est confirm~e si L'activitee cytotoxique est

neutralisle dans le puit contenant I'antitoxine.

MATERIAUX FOURNIS
Antitoxine de Chevre contre C. difficile, 3,0 mL (avec preservatif)
Tampon salin aux phosphates (TSP), 3,0 mL (avec preservatif)
Toxine Contr6le Positif, 2,0 mL toxine de C. difficile active dans une solution de proteine

tampon contenant du pr~servatif
Diluant, 100 mL (Tampon salin aux phosphates contenant du preservatit et du rouge de

phenol)
T5003 et R5003 contiennent suffisamment de reactifs pour deux plaques de 48 puits

chaque pour culture de tissu.
T5003 inclut aussi une plaque de 48 puits contenant des cultures de tissu avec
c1llules de mammifbres.

MATERIAUX NECESSAIRES MAIS NON FOURNIS
Microscope pour observer les cellules Incubateur a 37°C ± 2°C

Centrifuge et tubes pour centrifuge Pipettes/pipetteur
Tubes d'analyse pour preparer les dilutions
Filtres pour seringues (0,45 a 0,8 pm)

DUREE DE CONSERVATION ET STOCKAGE
La date d'6cheance du kit est indiquee sur 'etiquette. La date d'echeance pour

chaque composant est enumer6e sur les 6tiquettes individuellement. Ne pas utiliser les

reactifs apres fours dates d'echeances pour eviter une reduction de la sensitivite.

PRECAUTIONS
1. Utiliser les specimens de matiere fecale durant les premieres 24 heures suivant la

collection des specimens afin d'obtenir des resultats optimaux. Les specimens qui
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ont 56 congel6s (-20'C ou moins) peuvent perdre leurs activit6s a cause de lacowgelation et du d6g. FVTER LES CONGSLATIONS ET DtGELS RtPET:S DES
SPECIMENS. CELA POURRAIT INACTIVER LA TOXINE.2. Tous les specimens doivent 6tre consid6r6s comme potentiellement infectieux etdoivent donc 6tre manipules de faton appropri6e.

3. Le reactif Toxine Contr6Ole Positif contient rne toxine qui est biologiquement active etdoit tre traitA avec prudence. Lantitoxine ne pose aucun danger conru.
4. Ne pas utiliser les reactifs apres leurs dates d'6ch6ances.
5. Stocker les r6actifs selon les recommendations du fabricant. Cela prolonge la dur6e

de conservation des r6actifs.
6. Remettre les reactifs dans le refrigerateur une fois que la procedure est completae.

COLLECTION ET MANIPULATION DES SPECIMENS FECAUX
Les procedures standards internes de collection et de manipulation utilisees pour lesspecimens f6caux sont approprees. Les specimens doivent 6tre transport6s aussit6t quopossible et stockes entre 2' et 8°C. Quand cela est possible, examiner les echantillons

qui ont moins de 24 heures. Stocker les specimens a -20'C ou a des temperaturesmoindres si I'lxamen ne peut pas etre execute suivant les 48 heures apres la collection delechantillon. La congelation et le d6gel du specimen, surtout si cela est r6pet6 plusieurfois, peut produire une perte d'activite caus6e par la degradation de la toxine.

TRAITEMENT DES SPtCIMENS FECAUXNOTER: Les specimens fecaux qui ont moins de 24 heures doivent etre analyses desque possible. Les specimens doivent 6tre stockes entre 2' et 8'C jusqu'a ce quo leurs
analyses soient perform(es.

1Preparer un tube pour chaque specimen a analyser. Ajoutar 1,8 mL de Diluant a
chaque tube. Marquer le tube directement sur le c6te.2. Pour les specimens formes, utiliser une tige pour transf6rer le specimen fecal au tube.Recouvnr la tige completement avant de transferor le specimen. Melanger la tige dansdu Dfluant pour extraire autant d'echantillon quo possible et appuyer la tigo contro lec6te du tube pour expulser le liquide residuol. Pour les specimens liquides, utiliserune pipette en plastique pour transflrer 0,2 mL de specimen au tube (dilution enrapport de 1/10). Assurez vous que les specimens liquides soient suspendus d'une
facon homogene avant de faire le transfort..Vort6xer les tubes pendant 10 secondes. Transf6rer une partie aliquote du specimen

un tube micro-centrifuge (par example un tube Eppendorf) et centrifuger le specimen
pendant 5 minutes 6 des vitesses elevees (2000 a 10000 rpms) avec une micro-
centrifuge.

4. Collecter le fluido surnageant et filtrer a travers une membrane de 0,45 pm dans un
tube sterile. Stocker le filtrat entre 2' et 8'C.

PROCEDURE POUR LA CULTURE DE TISSUNOTER: La procedure decrite ci-dessous peut etre utilisee pour detecter la toxine de C.difficile dans les specimens f6caux avec le C. DIFFICILE TOX-B TEST. Alternativement,le kit peut etre utilise selon d'autres procedures modifi6es internement. II est important,toutofois, que la Toxine Controie Positif et que le reactif antitoxine soient ulilises selon les
instructions fournies.

1. Determiner le nombre de puits qui seront necessaires pour faire ranalyse. Deux puitsseront necessaires pour les puits de contr6les 2 chaque fois qu'une analyse estperformee. De plus, deux puits seront necessairess pour chaque specimen. Lescellules pour culture de tissu qui sont typiquement utiliseos incluent les cellules
humaine du prepuce, MRC-5, WI-38, et les cellules d'ovaires de hamster chinois.2. Ajouter I goutto (50 pl[) de TSP lrun des puits dans chaque serie. Ajouter 1 goutte
(50 pL) d'antitoxine de C. difficile a I'autre puit dans chaque serie Preparer les puits
tel qu'il est illustre dans la Table 1.

Records processed under FOIA Request #2016-9221; Released by CDRH on 03-13-2017.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



11

Table 1.

Pual TSP ou Antitoxine : chantiilon d'analyse

Puit de Contr6le 1 1 goutte (50 pL) de TSP 1 goutte (50 pt) de contr6le positif

Puit de Contr6le 2 1 goutte (50 pL) d'antitoxine 1 goutte (50 pL) de contr6le positif

Puit d'analyse 1 I goutte (50 pL) de TSP 1 goutte (50 pi-) de filtrat focal

Puit d'analyse 2 1 goutte (50 L) d'antitoxine 1 goutte (50 L) de filtrat f6cal

La dilution finale du filtrat focal dans le puit est en rapport de 1t50. Utiliser des
nouvelles pipettes pour chaque specimen. Veuillez noter que (i) une sede de contr6les

doit Atre utilis~e A chaque fois qu'un test est performe et (ii) que le reste du filtrat fecal doit

6tre refrig&re entre 2° et 8°C jusqu'a 48 heures dans 1'eventualit6 ou des tests

additionnels deviennent necessaires.

3. Apr~s que les echantillons aient tee appliques, incuber les pu its a 37° C± 2°C entre 24

et 48 heures. Observer chaque puit pour identifier I'arrondissage des cAllules, ce qui

indique la presence d'activitee cytotoxique. Leffet cytotoxique est consider6 positif si

au moins 50% des c,1lules deviennent arrondies. Enregistrer les resultats pour
chaque puit. Leffet cytotoxique peut Otre observe durant les 8 heures apres

I'application du specimen si des niveaux eleves de toxine soot present. Cependant,

les specimens ne doivent pas 6tre consid~r~s n6gatifs jusqu'a aprds 48 heures
d'observation.

CONTRO1LE DE QUALITE
Un contr6le positif et un contrOle negatif doit 6tre fait avec chaque serie de spacimens

analyses. Cela inclut la Toxine ContrOle Positif ajoutbe A un puit avec une solution tampon

pour d~montrer la presence de lactivit~e, et la Toxine Contr61e Positif ajoutee A un puit

contenant de I'antdoxine pour demontrer la neutralisation de I'activitee cytotoxique. Le

contrble positif doit provoquer 1'effet d'arrondissage typique des cellules mais aussi

caract6dstique de la toxine de C. difficile. Les r~sultats des tests ne sont pas valides a

moles que les caracteristiques de performance soient satisfaites. Si les caractdristiques

de performance ne soot pas satisfaite, veuillez contacter les Services Techniques et ne

pas rapporter les resultats. Dis son arrivee, le kit doit 6tre inspecte pour s'assurer que
ses articles sont en conditions satisfaisantes. Les resultats des tests de mrime que les

resultats des contr6les doivent 6tre enregistr~s et rapportes selon les procedures intemes

et cette information doit Atre pr(servde selon les procedures internes pour future
r~ference.
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INTERPRETATION DES RESULTATS

Pull contenant:
C. difficile INTERPRETATION DES RESULTATS

TSP Antitoxine
Negatif - L'activit6e cytotoxique nest pas presente

Lactivitee cytotoxique presento est neutralisee par
+ r lantitoxine de C. difficile, confirmant la presence de la

toxine de C. difficile dans le sp6cimen

Rdsultats indetermines qui peuvent 4tre causes par des
niveaux de toxine C. difficile extrermement e1eves. Le filtrat
fecal dolt etre dilu4 d'avantage avec du Diluant en rapport
de I1l0 et e test doit 4tre repete pour Aliminer ceate

+ possibilite. Apres avoir rapet6 Ce test sous ces conditions,
si les cellules du puit contenant du TSP ainsi que du filtrat
fecal hautement dilu6 sont arrondis et les cellules du puit
contenant de lantitoxine ainsi quo du filtrat f6cal hautement
dilue ne le sont pas, alors, la toxine de C. difficile est
pr6sente. Si les cellules dans les deux puits sent arrondis,
le specimen possede donc une activit~e cytotoxique qui
n'est pas associue avec la presence de la toxine de

I I _____ C. difficile.

Resultats de Contr8le: Les cellules dans le puit contenant du TSP et de la ToxineContr61e Positif devraient 6tre arrondis. Les cellules dans le puit contenant I'antitoxine deC. difficile et de la Toxine Contri1e Positif devraient apparaitre normales, demontrant la
neutralisation de la Toxine Contr6le Positif par l'antitoxine.
Resultats des Echantillons d'Analyse: Quand les filtrats du specimen demontrent dessignes specifiques de la presence de toxine de C. difficile, rapporter: "Specimen dupatient positif pour la toxine de Clostridium difficile." Quand les filtrats du specimen nedemontrent aucun signe d'activitee cytotoxique apr6s 48 heures d'observation, rapporter:"Aucune toxine de Clostridium difficile detectee." Quand les filtrats du specimendemontrent des signes d'activitee cytotoxique qui nest pas neutralisee par l'anfitoxine deC. difficile. rapporter: "Reaction Non-specifique du specimen du patient, la reactioncaracteristique de la toxine de Closttidium difficile est absente." La repetition deI'analyse avec un specimen additionnel pout 6tre utlWe pour eliminer la possibilite d'une
maladie caus6e par la toxine de Clostridium difficile.

LIMITATIONS DU C. DIFFICILE TOX-B TEST
1. Le C. DIFFICILE TOX-B TESTest utilise pour detecter la toxine de C. difficile dans les

specimens fecaux. A cause de la nature complexe de la mati6re f6cale, les
specimens de <24 heures doivent 6tre utilises.

2. La detection de la toxine par cette analyse depend de lactivitee biologique de la
toxine. Les specimens doivent etre manipul~s de fat~on appropree et stockds solonles recommendations fournies pour reduire au minimum l'inactivation de la toxine.

3. Certains specimens peuvent produire des reactions qui ne sent pas definitivent (parexample. des cellules partiellement arrondis, elongation au lieu d'arrondissage). Sousces conditions, le specimen doit etre re-teste ou un specimen frais doit etre testa. Destests additionnels peuvent etre utilises en conjonction avec le C DIFFICILE TOX BTEST tels quo ELISA pour la toxine A, ELISA pour les toxines A et B, risolation del'organisme sur des medias selectifs, ou une analyse par agglutination au latex pour la
detection de l'organisme.
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4. Certains isols de C. sordellii produisent le mdme type d'effet d'arrondissage des

cellules en culture de tissu que ceux de C. difficile toxig~nique. Cela est dO aux

similarites des toxines de C. sordellii avec calles des toxines de C. difficile. Les

varietis de C. sordeilfi qui produisent ces toyines similaires n ont pas et6 detect~es

parmi les patients souffrant de diarrh(es et colites assoclees avec traitement

antibiofique.

LES VALEURS ANTICIP t ES
La predominance d'un C. DIFFICILE TOX-B TEST positif dans nos 6tudes cliniques se

situent entre 5,8% et 19%. La predominance changera d'un milieu ; un autre et les

h~pitaux peuvent avoir des niveaux plus ou momes elev~s quo ceux observes parmi les

sites utilises pour l'evaluation du C. DIFFICILE TOX-B TEST. La maladie par Clostridium

difficile est, principalement, une maladie nosocomial des patients ages et les hopitaux qui

ont un nombre ElevEs de patients ages peuvent aussi avoir des taux superieurs a la

norme. II est important de consid~rer les resultats des analyses en conjonction avec les

symptomes cliniques parceque certains adultes en bonne sant~s et un nombre important

d'enfants en bas age (jusqu'a 50%) seront positifs pour les toxines A et B de C. difficile.

De plus, des taux de contaminations par C. difficile oat 6t6 rapport~s A hauteur de 22% A

32% parmi les patients attoints de fibreuse cystique (11-13).

CARACTeRISTIQUES DE PERFORMANCE
La performance du C. DIFFICILE TOX-B TEST de C. difficile a et6 evalud a quatres

endroits differents aux Etats Unis. Pour I'analyse, le C. DIFFICILE TOX-B TEST a at6

compar6 A un autre Test de Cytotoxicit6 commercial pour les toxines de C. difficile, qui

est aussi un test basE sur
une analyse de culture.
Toutes les analyses de Analyse de Cytotox

culture opt 6tE5 conduite avec Table 2 Commerciale/Culture Toxig~flique

des c(llules provernant du positif n6gatif

prepuce. Un resume des positif 114 6

rEsultats des etudes -TESTTOX-B TEST 8:
cliniques est presentE dans
la Table 2. Globalement. les
intervalles do la sensitivite, Sensitivit6 relative globale 99,1% (983% A 100%)

do Ia sp~cificitE, et do Ia Sp<cificit6 relative globale 99,3% (98.7% a 100%)
corr61ation poor 1'evaluationcoprrelation pour 'Evaluation Corr6lation relative globale 99.3% (98.6% a 100%)
sont pr~sentes on
parenthEse. Dans les 6tudes Nonibre do sp~cimens 944

faites aux centres de

references au Nord-Est et au Sud-Est des E.U. et a un centre medical sur la C~te Est

(East Coast) utilisant 427 specimens, le C. DIFFICILE TOX B TEST a demontre une

corrElation globale relative de 100% avec 'autre test commercial. Dans une Etude faite

dans un centre mEdical au Centre-Ouest (Mid West) du pays utilisant 517 specimens, le

C. DIFFICILE TOX-B TEST a demontre unoe sensitivite relative globale et une spbcificit6

relative globale de 96,7% et de 98,5%, respectivement. La correlation relative globale

etait de 98.3%. Les sp6cimens qui ont produit des resultats contradictoires ont 6te

soumis a des analyses plus etendues utlilisant une analyse par culture toxigenique. La

sensitivite relative globale et la specificite ont, alors, toutes deux augmentees de 98,3% A

98,7%, et la correlation relative globale etait de 98,6%.

LES REACTIONS CROISEES
Les filtrats toxiques provenant de C. chauveoi, C. fallax, C. perfnngens, C. septicum,

et de C. spiroforme n'ont pas eta neutralises par I'antitoxine de C. difficite. De plus,

I'aipha-toxine de C. perfrngens, la collagenase et le clostripain de C. histolyticum, la toxine

du cholera, la toxine de la diphtherie. la toxine shiga-like, et I'enterotoxine de staphylococ-

cal n'ont pas eta neutralisees. Le seule organisme reconnu pour produire une reaction
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crois6e avec le C. DIFFICILE TOX-B TEST est C. sordeliji. Certains isotfs toxig6niquesde C. sordefii produisent des toxines qui sont similaires aux toxines de C. difficile. Latoxine hMmorragique (toxine HT) de C. sordelli est trds similaire A la toxine A alors que latoxine letate (toxine LT) est trts similaire A la toxine B. Les anticorps contre les toxines de
C. difficile neutralisent les deux toxines HT et LT de C. sordelli. Clostddium sordellii nestpas impliclue dans les diarrh6es et colites associ6es avec traitement antibiotique.

REPRODUCTIBLITt ET PRECISION
Des series identiques de 6 sp6cimens f6caux ont 4te envoyees a trois laboratoirescliniques diffrents se trouvant au Centre-Ouest (Mid West), au Sud-Est (Southeast), et auNord-Est (Northeast) des E.U.. Les rtsultats du C. DIFFICILE TOX-8 TEST provenant dechaque laboratoire sont en accord avec les rdsultats produits internement. Dans uneetude interne, cinq specimens f~caux positifs ont e6 analyse apres 0, 24, 48, et 72 heures

en utilisant le C. DIFFICILE TOX-8 TEST. Ces specimens ont dt6 demontres positifssyst6matiquement pour la toxine de C. difficile et pour les durees indiqu6es, ceci apres
d6termination par neutralisation de I'activitA cytotoxique. Les sp6cimens etaient stock6 A4°C durant le test. Dans des 6tudes internes additionnelles, trois lots diff~rents du reactif
contr6le positif ont 4te analys6 en dupliqu6 et ont systematiquement produirts des titrescytotoxiques de 10s. Des 6valuations supptementaires ont d6montr6s que differents lots
de I'antitoxine de C. difficile neutralisaient la Toxine Contr6le Positif
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Other high quality intestinal diagnostics available from TECHLAB®, Inc.

product # Description

T5000 C. difficile Toxin/Antitoxin Kit
T5001 C. DIFFICILE TOX-A TEST
T5002 LEUKO-TEST (latex agglutination)
T5008 IBD-CHEKv
T5009 IBD-SCAN®

PT5012 GIARDIA II
T5014 CRYPTOSPORIDIUM TEST
T5015 C. DIFFICILE TOX A/B I/TM
T5017 E HISTOLYTICA II
T5025 C. DIFF CHEK TM - 60
T5026 C. DIFF CHEK"m - 30
T9015 STOOL-PREPTM

RMS #92-002-06 Issued: 02/2005
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APPENDIX A. Protocol for C. difficile TOX-B TEST
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APPENDIX C. Clostridium difficile cytotoxin assay
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An ELISA for the detection of Clost rid/urnd/fficile Toxins Aand B.
Catalog No. T5015 (96 Tests)

ESPANOL p. 9
Una prueba de ELISA para la detecci6n de las toxinas A y B de

Clostridium difficlle.
Prod. No. T5015 (96 Pruebas)

DEUTSCH p. 17
Ein ELISA zumn Nachweis von Clo~stridiumn difficcle

Toxin A und B.
Katalognummer T501 5 (96 Tests)

FRANCAISE p. 25
Un ELISA pour la detection des Toxines A et B de Clostridium difficile.

Numdro de Catalogue T5015 (96 Analyses)
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C. DIFFICILE TOX A/B II TM

INTENDED USE
The C, DIFFICILE TOX AB II TM test is an enzyme immunoassay for the detection of

toxins A and B produced by toxigenic strains of Clostridium difficile. It can be used to detect
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 and results should be
considered in conjunction with the patient history.
FOR IN VITRO DIAGNOSTIC USE.

EXPLANATION
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
Clostridium difficile (1). This organism is an opportunistic anaerobic bacterium that grows in
the intestine once the normal flora has been altered by the antibiotic. The disease results from
the toxins that the organism produces. The clinical symptoms associated with the disease are
believed to be primarily due to toxin A, which is a tissue-damaging enterotoxin (2,3).
Clostridium 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. Most strains either produce both toxins or neither
toxin, although recently, toxin A negative/toxin B positive strains have been identified (4,5).
These toxin A negative/toxin B positive strains test positive in the C. DIFFICILE TOXA/B II TM

test (6,7).
Clostridium difficile strains that produce high levels of toxin A also produce high levels of

toxin B. Likewise, strains that produce low levels of toxin A produce low levels of toxin B,
indicating that the toxin production may be regulated similarly. Tests that detect either or both
toxins are being used as diagnostic aids. The genes for the toxins have been cloned and
sequenced, and some properties of the toxins are now well-defined (8,9), Both toxins are
large (Mr of toxin A, 308,000; Mr of toxin B, 279,000). Toxin A has a complex series of
repeating units at the COOH-terminus of the molecule and these repeating units most likely
serve as the binding portion that recognizes galactose-containing receptors (10). There is
some evidence suggesting that toxins A and B act synergistically and that the initial tissue
damage caused by toxin A allows toxin B to exert its toxicity. Therefore, although toxin A is
believed to cause most of the clinical signs, toxin B also may play an important role in the
disease.

PRINCIPLE OF THE TEST
The C. DIFFICILE TOX A/B / TM test uses antibodies to Clostridium difficile toxins A and

B. The microassay wells supplied with the kit contain Immobilized affinity-purified polyclonal
goat antibody against toxins A and B. The detecting antibody consists of a mixture of toxin A
monoclonal mouse antibody conjugated to horseradish peroxidase and toxin B polyclonal goat

antibody conjugated to horseradish peroxidase. In the assay, an aliquot of a fecal specimen
is emulsified in the Diluent and the diluted specimen is then transferred to the microassay
well containing the detecting antibody. If toxins A and B are present In the specimen, they will
bind to the detecting antibody and to the immobilized polyclonal antibody during the incubation
phase. Any unbound material is removed during the washing steps. Following the addition of
substrate, a color is detected due to the enzyme-antibody-antigen complexes that form in the
presence of toxin.

MATERIALS PROVIDED
Diluent, 40 mL, buffered protein solution + 0.02% thimerosal. The Diluent is also to be used

as the negative control solution (see TEST PROCEDURE).
Conjugate, 7 mL, mouse monoclonal antibody specific for toxin A coupled to horseradish

peroxidase and goat polyclonal antibody specific for toxin B coupled to horseradish
peroxidase in a buffered protein solution + 0.02% thimerosal

Substrate, 14 mL, solution containing tetramethylbenzidine and peroxide
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Positive Control, 3.5 mL, inactivated toxins in a buffered protein solution containing 0.02%

thimerosal
Wash Buffer Concentrate, 50 mL, 20X concentrate containing phosphate-buffered saline,

detergent, and 0.2% thimerosal)
Stop Solution, 7 mL, 0.6N sulfuric add. CAUTION: Avoid contact with skin; flush with water

immediately if contact occurs.
Microassay Plate, 12 strips, each strip consisting of 8 wells, coated with affinity purified

goat antibodies specific for toxins A and B (stored with desiccant)
Wash Solution Label, 1 label Applicator sticks, 50 sticks

ACCESSORIES
Disposable plastic pipettes 100 pipettes
Plastic adhesive sheets 2 sheets

MATERIALS AND EQUIPMENT REQUIRED BUT NOT PROVIDED
Wash bottle Timer Vortex mixer
Discard container Distilled water Tubes for dilution of specimen
Paper towels or absorbent sheets
Spectrophotometer capable of reading dual wavelength at 450/620 nm or single wavelength
at 450 nm (a dual wavelength plate reader is recommended; absorbances should be
measured at 450 nm and referenced at 620 nm)
Refrigerator set between 2° and 8°C Incubator set at 37'C ± 2°C

SHELF LIFE AND STORAGE
The expiration date of the kit is given on the label. Expiration dates for each component

are listed on the individual labels. The kit containing the reagents with designated shelf life
should be stored between 2° and 8°C and should be returned to the refrigerator as soon as
possible after use.

PRECAUTIONS
1 Reagents from different kits should not be mixed. Do not use a kit past the expiration

date.
2 Reagents should be at room temperature before use.
3 Caps and tips are color coded; do not mix!
4 When handling assay wells, avoid scratching the bottom of the wells because this may

result in elevated absorbance readings.
5 Hold dropper bottles vertically to ensure proper drop size.
6 Handle specimens and used microassay wells as if capable of transmitting infectious

agents. Wear gloves when doing the test.
7 Reagents contain 0.02% thimerosal as a preservative and should be handled with normal

laboratory caution.
8 The Stop Solution contains 0.6N sulfuric acid. Flush with water immediately if contact

occurs.
9 Unused microwells must be placed back inside of the resealable pouch with the

desiccant to protect them from moisture.
10 Perform the washing procedure as directed to avoid high background reactions.
11 Use fecal specimens within 24 hours of collection to obtain optimal results. Specimens

that are frozen (-20'C or lower) may lose activity due to freezing and thawing.
12 The Substrate is light sensitive and should be protected from direct sunlight or UV

Sources.
13 Optimal results are obtained by following the specified test procedure. The concentra-

tions, incubation conditions, and processing specifications have been optimized for
sensitivity and specificity. Alterations of the specified procedure and/or test conditions
may affect the sensitivity and specificity of the test.

COLLECTION AND HANDLING OF FECAL SPECIMENS
NOTE: Standard collection and handling procedures used in-house for fecal specimens are
appropriate. Specimens should be transported and diluted in the kit Diluent as soon

~-z_
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as possible. Specimens should be stored between 2' and 8°C. Whenever possible, test
samples which are less than 24 hours old. Store specimens at -20°C, or lower, if the test

cannot be performed within 72 hours of collection (I 1). Freezing and thawing of the specimen,
especially multiple times, may result in loss of activity due to degradation of the toxins. Fecal
specimens that have been preserved in 10% Formalin, Merthiolate Formalin, Sodium
Acetate Formalin, or Polyvinyl Alcohol cannot be used. Make sure that specimens are
thoroughly mixed (vorfexed) prior to performing the assay. This includes complete mixing of
the specimen prior to transfer to Diluent as well as complete mixing of the diluted specimen
prior to transfer to the microwell. The Diluent has been formulated to stabilize the toxins in
fecal specimens and minimize degradation. Disposable pipettes which are included in the
accessories are graduated at 50, 100, 200, and 300 pL. Specimens may be diluted in the
optional STOOL-PREPT-* device (Cat#T9015. see instructions for use) and stored
between 2' and 8'C.
1 Set up one dilution tube for each specimen to be tested. Add 200 pL Diluent to each tube.

Label the tube directly on the side.
2 For formed fecal specimens, use an applicator stick to transfer the fecal specimen to

the tube. Transfer an amount equal to about 3 mm in diameter with the applicator stick to
the Diluent. For liquid fecal specimens, use a plastic pipette to transfer 50 pIL speci-
men to tube. Make sure the liquid specimens are evenly suspended before transferring.

3 Vortex the tubes for 10 seconds and store between 2' and 8°C until the ELISA is
performed (within 72 hours of collection). Vortex again before transferring diluted
specimen to microassay well. This ensures thorough mixing of the specimen.

4 Semi-automated washing equipment may be used with specimens that have been
centrifuged (5000 x g for 10 minutes) to remove particulate matter.

PRELIMINARY PREPARATIONS
1 IMPORTANT: All reagents must be at room temperature prior to use in the assay.
2 Prepare 1X Wash Solution. The Wash Buffer Concentrate is supplied as a 20X concen-

trate (a precipitate may be noticed). It should be diluted to a total volume of I liter by
adding 50 mL of the concentrate to 950 mL of distilled water. Label the bottie. Store any
unused 1X Wash Solution between 2' and 8'C.

3 Assay Strip Preparation. Each Strip contains 8 wells coated with affinity purified
polyclonal antibodies specific for toxins A and B. Each specimen or control will employ
one of these coated wells. Determine the number of wells to be used. Avoid contact with
the base of the wells. Assay wells not used must be returned to the plastic bag and
carefully resealed with desiccant.

TEST PROCEDURE
I Add I drop (50 pL) of Conjugate (red cap) to each well. Be sure to hold each bottle

vertically when adding the drops. Use 1 well for each fecal specimen. I well for the
Positive Control and 1 well for the negative control (i.e., Diluent). Identification marks
may be written directly on side of well.

2 Transfer 100 pL (2 drops using a transfer pipette from the accessory kit) of diluted
specimen to the assay well; or if using a STOOL-PREPTM* device, add diluted specimen
according to the STOOL-PREP" * device instructions. Add I drop (50 pL) of the
Positive Control (black cap) to the positive control well and 50 pL (1 drop using a transfer
pipette from the accessory kit) of the negative control (i.e., Diluent) to the negative
control well.

3 Cut the adhesive plastic sheet to the size necessary to cover the wells. Cover the wells
and incubate them at 37'C ± 2'C for 50 minutes.

4 Shake out the contents of the assay wells into a discard pan.
5 Wash each well using the 1X Wash Solution in a squirt bottle with a fine-Uipped nozzle,

directing the Wash Solution to the bottom of the well with force. Fill the wells, then shake
the Wash Solution out of the well into a discard pan. Slap the inverted plate on a dry
paper towel and repeat steps #4 and #5 four times using a dry paper towel each time.
If any particulate matter is seen in the wells, continue washing until all the particulate
matter is removed. Note: If using semi-automated or automated washing equipment,
specimens must be centrifuged (5000 x g for 10 minutes) to remove any particulate
matter. Add 350 pL of iX Wash Solution to each well. Wash for a total of 5 times. It

\jIS
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using optional STOOL-PREPT * devices, wash the plate once by hand, slapping hard on
dry paper towels and follow with 4 washes on an automated washer for a total of 5
washes. If any particulate matter is seen in the wells, continue washing until all the
particulate matter is removed.

6 After washing, completely remove any residual liquid in the wells by striking the plate
once again onto a dry paper towel until no liquid comes out. Dispose of paper towels and
specimen containers properly.

7 Add 2 drops (100 pL) of Substrate (blue cap) to each well. Gently tap the wells to mix the
substrate. Incubate the wells at room temperature for 10 minutes. Gently tap the wells at
5 minutes.

8 Add 1 drop (50 pL) of Stop Solution (yellow cap) to each well. Gently tap the wells and
wait 2 minutes before reading. The addition of the Stop Solution converts the blue color to
a yellow color which may be quantitated by measuring the optical density at 450 nm on a
microplate ELISA reader. The instrument should be blanked against air. If a dual wave-
length reader is used, blank against air at 620 and read at 450 nm. Wipe the underside of
each well before measuring the optical density. If an ELISA reader is available, the test
may be read visually in good light against a white background. Read within ten minutes
after adding Stop Solution.

ALTERNATE TEST PROCEDURE/RAPID FORMAT
Perform the regular test procedure according to the instructions provided above replacing

the 50 minute incubation at 37°C ± 2°C with 20 minutes at 37°C using the Stat Fax 2200
Incubator/Shaker or equivalent incubator/shaker. If the Stat Fax 2200 Incubator/Shaker is
used, set the shaker to speed 7 and the temperature to 37°C. If other shakers are used, a
speed of 1500 rpm is recommended. Shaking should not cause spillage. If spillage occurs,
reduce the speed accordingly (11).

QUALITY CONTROL
1 A positive and negative control must be run with each series of test specimens.
2 Positive and negative controls must fall within their respective ranges or the test is not

valid.
a Positive Control must be a visible yellow color. If read on a spectrophotometer, the

OD at 450 nm or using dual wavelength at 450/620 nm must be Ž0.500.
b Negative Control must be visually dear. If read on a spectrophotometer, the OD at

450 nm must be <0.120. If read at 450/620 nm the absorbance must be <0.080.
3 Wells that are dear visually but give absorbance Ž0.120 should be wiped on the under-

side and remeasured.
4 Visual readings must be taken in good light against a white background.
5 A sample that yields a weak positive result (i.e., <0.200) and is adjacent to a strong

positive should be repeated to assure carryover did not occur.

INTERPRETATION OF RESULTS
I Visual Reading

Negative = Colorless
Positive = Any yellow color

2 Spectrophotometric Single Wavelength at 450 nm
Negative = 00<0.120
Positive = OD 0.120

3 Spectrophotometric Dual Wavelength at 4501620 nrm
Negative = OD<0.080
Positive = OD 0.080

A positive test result indicates that C. diflicile toxin A and/or toxin B are present in the fecal
specimen.

LIMITATIONS OF THE C. DIFFICILE TOX A/B II 'I TEST
1 The C. DIFFICILE TOX A/B II TM tesl is used to detect C. difficile toxin 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 of the patient. Inability to
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6
detect toxin A or B in fecal samples from patients suspected of having C. difficle disease
may not preclude actual disease but may be caused by other factors (i.e., incorrect
specimen collection, handling and/or storage, toxin levels lower than the kit detection
limits). The C. DIFFICILE TOX A/B II T test will detect Toxin A at levels >0.8 ng/mL and
Toxin B at levels Ž2.5 ng/mL.

2 Fecal specimens represent an extremely complex clinical specimen. Optimal results with
the C. DIFFICILE TOX A/B )f TM test are obtained with specimens that are less than 24
hours old. Most specimens can be stored between 2° 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, freezing and thawing, especially
multiple times, may cause specimens to lose their activity due to degradation of the toxin.

3 Some specimens may give weak reactions. This may be due to a number of factors such
as the presence of a weakly toxigenic strain, low levels of toxin production in vivo, or the
presence of binding substances or inactivating enzymes in the feces. Under these
conditions, the specimen should be retested or a fresh specimen should be tested.
Additional tests that may be used in conjunction with the C. DIFFICILE TOX A/B If TM test
include isolation of the organism on selective media, latex agglutination assay for the
detection of C. difficile (the organism), or tissue culture cytotoxicity assay for the
detection of C. difficile toxin. The isolation of the organism does not confirm that it is
toxigenic. This must be confirmed by additional testing of the isolate using either the
ELISA or tissue culture assay to demonstrate toxigenicity. Likewise, the latex agglutination
assay, which detects a nontoxic protein of C. difficile, does not demonstrate the
presence of toxigenic C. difficile.

4 Certain toxigenic isolates of Clostridium sordelii produce toxins that are similar in their
biologic, physicochemical and immunologic properties to the toxins of C. difficile. These
isolates, however, have not been detected in patients with antibiotic-associated diarrhea
and colitis.

5 Fecal specimens that have been preserved in 10% Formalin, Merthiolate Formalin, Sodium
Acetate Formalin, or Polyvinyl Alcohol cannot be used.

6 The performance characteristics of the C. DIFFICILE TOX A/B II test have not been
thoroughly established in the pediatric population.

EXPECTED VALUES
The prevalence of a positive C. DIFFICILE TOX A/B TEST plus positive tissue culture

and/or toxigenic culture was 5.4% in one study and 8.6% in another study. The prevalence
will vary from location to location and hospitals may experience rates lower or higher than
those observed at the sites used in the C. DIFFICILE TOX ANB TEST evaluation. Clostridium
difticile disease is primarily a nosocomial disease of elderly patients, and hospitals that have
higher numbers of elderly patients may experience higher rates. 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 (toxin-positive by
either tissue culture or ELISA). In addition, C. difficile carriage rates of 22% to 32% have
been reported in cystic fibrosis patients (12-14).

PERFORMANCE CHARACTERISTICS
Clinical evaluation

The C. DIFFICILE TOXA/B TEST was compared with the tissue culture test at four U.S.
hospitals and in-house at TECHLA8W, Inc. Specimens included in the evaluation were
submitted to the clinical laboratory for routine testing. The tissue culture test was done
according to the in-house procedure. Table 1 shows a comparison of the C. DIFFICILE TOX
ANB TEST with tissue culture. Of the 1,152 specimens included in the evaluation, approxi-
mately 3.6% were from children < 2 years of age. No C. DIFFICILE TOX A/B TEST (+Ytissue
culture (-) specimens were identified. Overall, the sensitivity for the C. DIFFICILE TOX A/'
TEST ranged from 83.3% to 96% (confidence interval of 87,4 to 95.0, p=0.05). The specific-
ity was 100% in all studies. The predictive positive value was 100% in all studies and the
predictive negative value ranged from 90% to 99.5% (confidence interval of 93.8 to 99.8,
p=0.05). The correlation ranged from 94.9% to 99.5% (confidence interval of 96.6 to 99.4,
p=0.o5).
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7TABLE f Correlation of C. DIFFICILE TOX A/B TEST With Tissue Culture (n=1,152).

Tissue Culture
positive negative

positive 165 0
C. DIFFICILE TOx A/B TEST

negative 14 973

Sensitivity 92.2% Predictive Positive Value 100%
Specificity 100% Predictive Negative Value 98.6%
Correlation 98.8%

In-house comparison
In a study performed in-house the C. DIFFICILE TOX AB II Tm test was compared to the

C. DIFFICILE TOXA/B TEST. In the study, 218 clinical specimens representative of those
routinely submitted to the clinical laboratory for C. difficile testing were evaluated. The results
obtained with both tests were comparable.

Centrifugation
A total of 337 fecal specimens, including 30 positives and 307 negatives, were evaluated

to determine the effect of centrifugation on performance. For the analysis, specimens were
diluted and vortexed as described in the package insert The specimens were centrifuged
(5,000 x g) to remove insoluble material and the supematant fluid was assayed in the C.
DIFFICILE TOX A/B TEST. Results were compared to results obtained with the same panel
of diluted and vortexed specimens that had not been centrifuged. The results demonstrated a
correlation of 100% between centrifuged and noncentrifuged specimens.

CROSS-REACTIVITY
Various organisms were examined for cross-reactivity in the C. DIFFICILE TOX A/B

TEST. For the analysis, broth cultures mixed with Diluent were evaluated. Broth cultures at
log phase containing >108 bacteria per mL were used. A listing of the organisms that did not
react under any of the conditions is shown in Table 2. The only organisms that reacted were
toxigenic C. difficile and a toxigenic strain of C. sordellii (VPI strain 9048) which produces
toxins that crossreact significantly with C. difficile toxins. A nontoxigenic strain of C. sordellii
that does not produce toxin HT was negative in the test. C. sordellii has not been implicated
in pseudomembranous colitis or antibiotic-associated diarrhea. The strains of toxigenic C.
difficile that were analyzed included six toxigenic strains that ranged from weakly to highly
toxigenic and two nontoxigenic strains. The C. DIFFICILE TOX A'B TESTdetected all six of
the toxigenic strains and did not react with the two nontoxigenic strains.
TABLE 2 Organisms that do not react in the C. DIFFICILE TOXA/B TEST

Aeromonas hydrophila Clostridium sporogenes
Acinetobacter Iwoffi Clostridiurn tetani
Bacillus cereus Enterococcus faecalis
Bacillus subtilis Escherichia co/i
Bacteroides fragilis (toxigenic/nontoxigenic) Escherichia co/i (enterohemmorrhagic)
Candida albicans Klebsiella pneumoniae
Candida krusei Peptostreptococcus anaerobius
Candida tropicalis Proteus vulgans
Clostrid/um bifermentans Pseudomonas aeruginosa
Clostrid/um botulinum (Types A-G) Salmonella choleraesuis
Clostrid/urn chauvoei Salmonella enterilidis
Clostridium difficile (nontoxigenic) Salmonella typhimurium
Clostridium haemolyticum Shigella flexneri
Clostridium histolylicum Shigel/a sonnet
Clostridium novyi (Types A. 8, C) Staphylococcus aureus (Protein A-negative)
Clostridium perfringens (Types A-E) Staphylococcus aureus (Protein A-positive © <t0o)
Clostridium septicurn Streptococcus pyogenes
Clostridium sordel/ii (nontoxigenic) Vibrio parahaemolyticus
Clostridium spiroforme versinia entercoft/icas
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EFFECT OF FECAL SAMPLE CONSISTENCY
The reactions of fecal samples of varying consistencies in the C. DIFFICILE TOX ASB

TEST and tissue culture assay are shown in Table 3. The rates of positive reactions were
similar in all three types of fecal specimens. All of the specimens were submitted for C.
diffifcile testing. The basis for submission is the clinical history of the patient and not the
consistency of the specimen. In additional studies, highly purified toxin A and toxin B were
used to spike liquid, semi-solid, and solid fecal specimens.

TABLE 3 Effect of sample consistency

Test Liquid Samples Semi-Solid Samples Solid Samples
Number of specimens (n=435) 150 133 152
C. DIFFICILE TOX A/13 TEST Positive 13 (8.7%) 11 (8.3%) 13 (8.6%)
Tissue Culture Positive 13 (8.7%) 14 (10.5%) 15 (9.9%/)

The C. DIFFICILE TOX AIB TESTdetected toxins A and B in liquid, semi-solid and solid fecal
specimens at levels similar to those observed with toxin A and toxin B prepared in kit Diluent.

REPRODUCIBILITY AND PRECISION
Five fecal specimens (one negative specimen and four positive specimens) were sent to

four independent laboratories for analysis using the C. DIFFICILE TOX A/H TEST. All
specimens were kept frozen until the assay was performed. The results from each labora-
tory were compared with in-house results and found to be identical. The four positive
specimens were confirmed positive and the negative specimen was confirmed negative at
each site.

The intraassay coefficient of variation (CV) of the C. DIFFICILE TOX A/B TEST was
determined by analyzing 32 positive and 32 negative control reactions along with 8 negative
fecal specimens. Each fecal specimen was tested in 11 wells. The intraassay %CV was
7.190 with the positive control, 6.557 with the negative control, and 9.697 with the fecal
specimens. The interassay CV was determined using four positive and one negative fecal
specimens tested at time 0, 24, 48, and 72 hours. The %CV ranged from 9.9 to 29.6, with an
average of 16.3.
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9C. DIFFICILE TOX A/B TM - ESPAIVOL

INDICACION DE USO
La Prueba TOX A/B II de C. difficile es un inmunoensayc enzimatico para a detecci6n de

las toxinas A y B producidas por las cepas texigbnicas de Clostridium difficile. Puede ser
usado para detectar las toxinas A y B en especimenes fecales de personas sospechosas de
estar enfermas por C. difficile. La prueba debe ser utilizada como ayuda en el diagn6stico de
C. difficile y los resultados deben ser considerados en conjunto con la historia clinica del
paciente. PAPA USO DIAGNOSTICO IN VITRO.

EXPLICACICN
Despues del tratamiento con antdbi6ticos, muchos pacientes desarrollan problemas

gastrointestinales que van desde la diarrea moderada hasta la colitis pseudornembranosa
severa. Muchos de los casos moderados de enfermedad gastrointestinal y la mayoria de los
cases de colitis pseudomembranosa son causados por Clostridium difficile (1). Este
microorganismo es una bacteria anaerobia oportunista que crece en el intestino una vez quela flora normal ha sido alterada por el antibi6tico. La enfermedad es el resultado de las
toxinas qua el microorganismo produce. Se cree que los sintomas clinicos asociados con la
enfermedad se deben pdncipalmente a la toxina A, la cual es una enterotoxina destructora
del tejido (2,3). Clostridium difficile tambi6n produce una segunda toxina, designada toxina
B. La toxina B, que ha sido Ilamada citotoxina del microorganismo, es la toxina detectada pora! ensayo de cultivo tisular usado en muchos laboratonos. La mayoria de las cepas producen
ambas o ninguna toxina, aunque recientemente, cepas negativas a la toxina A y pesitivas a latoxina B han sido identificadas (4.5). Estas cepas toxina A negativas/ toxina B positivas son
positivas en la Prueba TOX A/B II de C. difficile (6,7).

Las cepas de C. difficile que producen altos niveles de toxina A tambi'n producen altosniveles de toxina B. Asimismo, las cepas que producen niveles bajes de toxina A producen
niveles bajos de toxina B, indicando qua la producci6n de toxinas puede ser regulada en
forma similar. Pruebas que detectan una o armbas toxinas estan siendo empleadas como una
ayuda en el diagn6stico. Los genes para las toxinas ban sido clonados y secuenciados, yalgunas de propiedades de las toxinas estpn actualmente bien definidas (8,9). Ambas toxinas
son grandes (la porci6n Mr de la toxina A, 308,000; la porci6n Mr de la toxina B, 279,000). La
toxina A tiene una compleja serie de unidades repetitivas en el extremo COOH- de la molecula
y estas unidades repetitivas probablemente actuan come porciones de enlace que
reconocen receptoras con galactosa (10). Hay cierta evidencia que sugiere que las toxinas A
y B actdan sinergicamente y qua el dafio inicial del tejido causado por la toxina A permite a la
toxina B ejercer su toxicidad. Por tanto, a pesar de qua la toxina A es considerada la
causante de la mayoria de los signos clinicos, la toxina B tambian juega un papal importante
en la enfermedad.

PRINCIPIO DE LA PRUEBA
La Prueba TOX A/B II de C. difficile usa anlicuerpos dirigidos contra las toxinas A y B de

Clostridium difficile. Los pocillos de microtitulaci6n provistos con el kit contienen
inmovilizados, anticuerpos policlonales de cabra purificades por afinidad, dirigidos contra las
toxinas A y B. El anticuerpo detector es una mezda de anticuerpos monoclonales de ratdn
contra la toxina A conjugados con peroxidasa de rabano picanta y anticuerpos policlonales
de cabra dirigidos contra la t6xina B conjugados con peroxidasa de rabano picante. En el
ensayo, una alicuota de esp~cimen fecal es emulsificado en el Diluyente y el especimen
diluido es entonces transferido a un pocillo de mitrotitulacidn que contiene el antigeno
detector. Si las toxinas A y B aston presentes en el espJcimen, se unirAn al anticuerpo
detector y al anticuerpo policlonal inmovilizado durante la fase de incubaci6n. Cualquier
material no eniazado es removido durante los pasos de lavado. Siguiendo la adici6n del
substrate, se puede detectar un color debido a los complejos de enzima-anticuerpo-antigeno
qua se forman en presencia de la toxina.

MATERIALES PROVISTOS
Diluyente, 40 mL, solucion tampon preteica con 0.02% de timerosal. El Diluyente tambian

puede usarse como soluci6n de control negativo (ver PROCEDIMIENTO DE PRUEBA).

I 3 %
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10
Conjugado. 7.0 miL, anticuerpos monoclonales de rat6n especificos para toxina A

acoplados con peroxidasa de ribano picante y anticuerpos policlonales de cabra
especificos para toxina B acoplados con peroxidasa de rbbano picante, en una soluci6n
tamp6n proteica con 0.02% de timerosal

Subs trato, 14.0 mL (soluci6n que contiene tetrametilbenzidina y per6xido)
fleactivo de Control Positivo, 3.5 mL. (toxinas inactivadas en una soluci6n tamnpon

proteica con 0.02% de Timerosal).
Tampdn do lavado concentrado 20X, 50 nmL (concentrado 20X conteniendo soluci6n

tamp6n (osfato Salina, detergente y 0.2% de timerosal).
Solucidn do Parada, 7.0 mL. (6cido sulf~rico 0.6 N) PRECAUCION: evite el contacto con la

piel. En caso de contacto, lave innmediatarnente con agua.
Placa para nmicroanilisis, cada Uirn consiste do 8 pocillos recubiertos con anticuerpos do

cabra purificados por afinidad especificos contra las toxinas A y B (almacenados con
desecante).

Etiqueta para la Solucidn de Lavado 1 etiqueta
Palillos aplicadores 50 patillos

ACCESORIOS
100 Pipetas phisticas desechabies
2 Hojas plisticas adheswvas

MATERIALES Y EQUIPOS REQUERIDOS PERO NO PROPORCIONADOS
Piceta para el agente de favado Cron6motro
Papel absorbente Contonedor pare dosechos
Agua destilada Tubos para diluci6n de muostra
Espoctrofof6metro capaz de leer en longitud de onda dual a 4501620nm o 450/550nm, 0

longitud de onda Onica a 450nm (se recomienda un lector de longitud de ornda dual; las
absorbancias deben ser medidas a 4S0nm y refenidas a 620nm o 550nrn)
MAzezlador vortex
Reffigerador ajustado entre 20-80C Incubadora ajustada a 37' C ± 2' C

DURACION Y ALMACENAJE
La fecha de caducidad del kit estA indicada en la etiqueta. Las fechas do oxpiraci6n para

cada componente est~n listadas en etiquetas individuales. El kit que contiene los reactivos
con duracd6n designada, debe ser almacenado entre 20 y 80 C y deberi ser regresado al
refdigerador tan pronto conio sea posible despuils do su uso.

PRECAUCIONES
1 .No deben mezclarse los reactivos de kits diferentes, No use un kit pasada Su fecha de

caducidad.
2. Los reactivos deben estar a temperatura ambiente antes de usarse.
3. Las tapas y puntas estftn codificadas con colores; iNo las mezde!
4. Cuando maneje los pocillos de ensayo, evite raspar el fondo do los pocillos porque esto

puede resultar en lecturas de absorbancia elevadas.
5. Mantenga los viales goteros en forrma vertical para asegurar un tamatio do gota

apropiado.
6. Maneje los ospocinmenes y pocillos de microtitulaci6n como si fueran capaces de trasmutir

agentes infecciosos. Use guantes cuando realice la prueba.
7. Los Reactivos contienen 0.02% do timerosal cormo preservante y debon ser manejados

con la procauci6n normal do laboratorio.
8. La Soluc/6n do Parada contione Acido sulf6rico 0OSN. En caso de contacto, lave

rnmediatamente con agua.
9. Los pod/llos do ensayo sin utilizar deben ser puestos nuevamente dentro do la bo/sa

rosellable con el desecante para protegerdas do la humedad.
10. Realice el procedimionto do lavado tal y comno se indica parm ovitar altas reacciones do

fon do.
11. Use espocimenes fecales dontro, de las 24 horas do su recoloccido para obtener

resultados 6ptimos. Los especimenes corigolados (-20oC o menos) puedon perder
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11actividad debido al congelamiento y descongelaci6n.
12. El Substrata es sensible ala luz y debe ser protegido de la radiaci6n solar directa o de

fuentes de radiacibn ultravioleta.
13. Resultados 6ptimos se obtienen al seguir los procedimientos de la prueba aqui

especificados. Las concentraciones, condiciones de incubaci6n, y especificaciones de
procesamiento han sido optimizadas para sensibilidad y especificidad. Aiteraciones del
procedimiento especificado o de las condiciones de la prueba pueden afectar la
sensibilidad y especificidad de Asta.

RECOLECCI6N Y MANEJO DE LOS ESPECIMENES FECALES
NOTA: Los procedimientos estdndams de rcolecci6n y manejo par especirmnes fecales
son apropiados. Los especimenes deberin set transportadosj y diluidos en el diluyente
del kit tan pronto come, sea posible. Los especimenes deben set almacenados entre 20 y80C. Si es posible, los especimenes de prueba deberdn tener menos do 24 horas desde su
recolecci6n. Almacene los especimenes a - 20°C, o menos, Si la prueba no puede serejecutada dentto de las siguientes 72 horas de recolecci6n (11). El congelamiento y
descongelaci6n de un esp6cimen, especialmente en mOlt/ples ocasiones, puede resultar en la
perdida de actividad dobido a la degradaci6n de las toxinas. No pueden usarse especimenes
fecales preservados con Formalina a! 10%, Merthiolate Formalina, Formalina acetato de
sodio o Alcohol polivinilico. Los especimenes fecales que se encuentran en medio de
transporte como Cary Blair o C&S pueden ser usados; sin embargo, estas muestras Ilegan
diluidas correctamente 1:5 y deben set ensayados directamente del contenedor y no debehaber diluciones posteriores en diluyente (11). Asegdrese de quo los especimenes est6n
completamente mezclados (vortex) antes de ejecutar el ensayo. Esto incluye un mezclado
completo (vortex) del espdcimen antes de transfedtdo at diluyente at igual quo se deberealizar un mezciado completo del espdcimen diluodo antes de transferir at pocillos de
microtitulaci6n. El diluyente ha sido formulado para estabilizar y minimizar la degradaci6nde las toxinas en los especimenes fecales. Las pipetas desechables que se incluyen en
los accesornos del kit estin graduadas a 50, 100, 200 y 300 pL. Los especimenes pueden
ser diluidos en el instrumento opcional STOOL-PREP m (# cat. T9015, ver instrucciones
pare uso) y almacenados entre 20 y 80C.
1.Prepare un tubo de diluci6n por cada especimen a examinar. Anada 200 pL de Diluyente a

cada tuba. Etiquete el tubo por un costado.
2. Para especimenes fecales formadas, use un palillo aplicador pare transfedr el

espacimen fecal al tubo. Transfiera una cantidad aproximadamente igual a 3mm en
diemetro con el palilla aplicador al Diluyente. Para especimenes fecales liquidas, use
una pipeta plistica para transferr 50 pL del especimen al tubo. Asegbrese de que los
especimenes liquidos esten uniformemente suspendidos antes de transferidas.

3, Mezde ls tubos con vortex par 10 segundos y guarde entre 20 y 80C hasta que la
prueba de ELISA se realice (dentra de las siguientes 72 horas de recolecci6n). Agile
nuevamente antes de transfe-r el esp(cimen diluido al pocillo de microtitulacion. Esto
asegura una correcta mezcla del espdcimen.

4. Equipos de lavado semi-automiticos pueden ser usados con especimenes que ban sido
centrifugados (5000 x g par 10 minutos) para remover material particuladas.

PREPARACIONES PRELIMINARES
1. IMPORTANTE: Los contenidos del kit deben ser Ilevados a temperature ambiente previo a

Su USO.
2. Prepare la Soluci6n de Lavado 1X. El Tampon de lavado concentrado 20X es provisto

coma un concentrado al 20X (se puede observar un precipitado). Se debe diluir hasta
aforar a un volurnen de 1 litro. por adici6n de 50 mL del concentrado a 950 mL de agua
destilada. Etiquete la botella. Almacene cualquier soluci6n de tavado 1X no usada entre
20 y 80C.

3 Prepare la tira de ensayo. Cada tira contiene 8 pocillos recubiertos con anticuerpos
policlonales punficados por afinidad especificos contra toxinas A y B. Cada esp~cimen o
control requerira uno de estos pocillos recubiertos. Determine ef n6mero de pocillos a
utilizar, Evite el contacto con la base de los pocillos. Los pocillos de ensayo no utilizados
deben ser regresados a la bolsa pl5stica y cuidadosamente resellados con desecante.
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PROCEDIMIENTO DE LA PRUEBA.
1. Anada I gota (50 pL) del Conjugado (tapa roja) a cada pocillo. Aseg~rese de sostener

cada gotero en forma vertical cuando afiada las gotas. Use un pocillo por cada
espAcimen fecal, un pocillo para el control positivo y uno para el negativo (p.e. Dituyente).
Marcas de identificaci6n pueden escribirse directamente en un costado del pocillo.

2. Transfiera 100 pL (2 gotas usando una pipeta de transferencia del kit accesono) del
especimen diluido en el pozo de ensayo; o si estA usando un instrumento STOOL-
PREPN, agregue el esp6cimen diluido de acuerdo a las instrucciones del instrumento
STOOL-PREP"'. AMada 1 gota (50 pL) del control positivo (tapa negra) al pocilio de
control positivo y 50 pL (1 gota usando pipeta de transferenda del del kit accesorlo) de
control negativo (p.e. Diluyente) al pozo del control negativo.

3. Corte la hoja adhesiva plastica al tamario necesano para cubdr los pocillos. Cubra los
pocillos e inc~belos a 37 C ± 20C por 50 minutos.

4. Elimine los contenidos de los pocillos de ensayo mediante una inversion rapida dentro de
un recipiente de desecho.

5. Lave cada pocillo usando la Soluci6n de Lavado 1X en una piceta con punta fina.
didgiendo con fuerza la seluci6n de lavado hacia el fondo del pocillo. Llene los pocillos,
luego elimine la soluci6n de lavado mediante inversibn rapida dentro del recipiente de
desecho. Golpee la placa invertida sobre un papel absorbente seco y repita los pasos #4
y #5 cuatro veces cada vez usando papol seco. Si se observa material particulado
dentro de los pocillos, contin(je los lavados hasta que haya sido eliminado. Nota: si estA
usande un equipo de lavado automAtico o semi-automatico, los especimenes deben ser
centrifugados (5000 x g por 10 minutos) para remover cualquier material particulado.
Agregue 350 pL de la soluci6n de lavado IX a cada pocillo. Lave tn total de 5 veces. Si
utiliza los equipos optafivos STOOL-PREP TN lave la placa a mano una vez, golpenado
fuertemente la placa invertida sobre toallas de papel secas, y luego continue con 4
lavados en una maquina de lavado automatica para un total de 5 lavados. Si se observa
wualquier material particulado en los pocillos, continue lavando hasta quo todo material
particulado sea eliminado.

6. Despu6s del lavado. elimine completamente cualquier liquido residual en los pozos
golpeando la placa una vez mas sobre papel absorbente hasta quo no salga liquido.
Desoche el papel y los contenedores con especimenes de forma apropiada.

7. Ariada 2 gotas (100 pL) del Substrato (tapa azul) a cada pozo. Golpee suavemente los
pocillos para mezclar el substrato. Incube los pocillos a tomperatura ambiente por 10
minutos. Golpeando suavemente a los 5 minutos.

8. Agregue 1 gota (50 pL) de la Soluci6n de Parado (tapa amarilla) a cada pocillo. Golpee
los pocillos suavemente y espere 2 minutos antes de leer. La adicion de la Soluci6n de
Parada convierte el color azul en color amarillo el cual puede set cuantificado midiendo la
densidad 6ptica a 450 nm en un lector para microplacas de ELISA. En el instrumento se
debe ajustar el blanco con aire. Si utiliza un lector de doble haz, ajuste el blanco con aire
a 620 o 550 pm y lea a 450 nm. Limpie la parte de abajo de cada placa antes de medir la
densidad 6ptica. Si un lector de ELISA no esta disponible, el examen puede ser leido
visualmente con buena luz contra un fondo blanco. Lea dentro de los diez minutos tras la
adicion de la Soluci6n de Parada.

PROCEDIMIENTOS ALTERNATIVO DE PRUEBAJ FORMATO RAPIDO
Ejecute el procedimiento regular de prueba de acuerdo a las instrucciones anteriores,

reemplazando los 50 minutes de incubacion a 370C ± 20 C por 20 minutos a 32°C usando el
incubador/agitador Stat Fax 2200 o un incubador/agitador equivalente. Si el incubador/
agitador Stat Fax 2200 es usado, fije el agitador a velocidad 7 y la temperatura a 37°C. Si se
utilizan otros agitadores, se recomienda una veloddad de 1500 rpm. La agitaci6n no debe
causar derrames. Si el derrame ocurre, reduzca la velocidad adecuadamente (11)

CONTROL DE CALIDAD
1. Un control positivo y negativo deben ser corridos con cada sere de especimenes de

prueba.
2. Los controles positivo y negativo deben caer en sus respectivos rangos o la prueba no

sera valida.

1h0
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a) El control positivo debe dar un color visible amarillo. Si so lee en un espectrofotbmetro.

la DO a 450 nm a usando una longitud de onda dual 450M620 nm, 0 450/560 nm debe
soc Ž0.500.

b) EI control negative debo sor visualmonto transparente. Si se lee en un
espectrofot6nmotro, la DO a 450 nrn debe ser <0.120. Si so lee a 450/620 nm, o 450/550
nm la absorbancia debe ser <0.080.

3. A los pocillos quo son visualmente transparentes pero quo dan absorbancia Ž-0.120 so les
dobe limpiac el fondo y realizar nuevamente la lectura.

4. Las lecturas visuales deben ser tomadas con buena luz contra un fondo blanco.
5. Una muostra quo arroja un resultado debit positive (p-o. <0.200) y ostA junto a un pozo

positivo intense debe ser repetido para asegurarse do quo no ocurri6 un traspaso.

INTERPRIETACICN DE RESULTADOS
1. lnterpretaci6n Visual

Negativa: Incolora
Positiva: Cualquier color amarillo

2. Longitud de Onda Onica Espectrofotom~trica a 450 nmn
Negativa=D 00 0120
Positiva= DO Ž0. 120

3. Longitud do Onda Dual Espectrof'otomn6trica a 4501620 nm a 4501550 nrm
Negativa= 00 <0.080
Positiva= DO Ž0.080

Un resultado positivo indica que la toxina A ylo B do C. difficile ost6 prosento on el
esp~cinmon focal.

LIMITACONES DE LA PRUEBATOX A/BAll DE C. DIFFRCILE
1. La prueba TOX A/B 11 do C. difficile so usa para detectar la toxina do C. diffici/o on

especimenens fecalos. La pruoba confimia la presencia do toxinas en heces; y esta
informacitn debe ser tomada on consideracion por un mediae a la luz do historia clinica
del pacionto. La ausencia do dotocci6n do las toxina A o B en especimonos focales de
paciontes sospechosos do toner la enformodad causada por C. difficite, no olimina la
prosencia do la enformodad sino quo puodo doberse a otros factores. (p.e. incorrecta
rocolocci6n do muostra, inoarrecto manolo o almaoernamiento, niveles do toxina iriferiores;
a Ins limites de dotocci~n do la prueba). La pruoba C. DIFFICILE TOX A/B lb s capaz do
dotoctar la Toxina A en nivolos sobro Ž0.8 nglmt y la toxina B on nivolos sobro Ž2.5 ngl
mL.

2. Los espocimones focalos reprosontan un esp~cimen clinico oxtremnadanionte complojo.
Los rosultados 6ptimos con la pruoba TOXNAB 11 do C. difficile son obtonidos con
especinienes, do monos do 24 horas. La mayoria do Ins espocimonos pueden ser
almacenados ontre 20 y 80 C por 72 horns antos quo so observe una significativa
degradaci~n do la toxina. Si Ios especimones no son examinados dontro do este periodo,
ostos puodon sor congolados y doscongelados. Sin embargo, congolar y descongolar,
espocialrnente en mufltiples ocasiones, puedo causar quo los espocimenes pierdan su
actividad debido al a dogradaci6n do las toxinas.

3. Algunos espocimonos puodon dar roacciones d~bilos. Esto so puode debor a numoerosos
factoros como la prosoncia do una cepa debilmento toxig~nica, nivelos bajos do
producci6n do toxina in vivo, o Ia presencia do sustancias enlazantes o enzimas
inactivantes en las hocos. Bajo estas condiciones, el ospdcimon debe ser reoxaminado
o una muestra fresca dote seir examinada. Los ex~mones adicionalos quo pueden ser
usados on conjunto con la prueba TOX A/B t1 de C. difficile incluyen ol aislamionto del
microorganismo on modios solectivos, ensayo do aglutinaci6n en latex para la detoccitn
do C. difficite (el microorganismo), 0 onsayo do citotoxicidad en cultivo do tojido para la
deteccion do la toxina do C. difticile. El aislarnilonto del microorganismo no confirma quo
sea toxig~nico. Esto debe ser confirrnado por pruobas adicionalos on la cepa aislada
usando la pwueba de ELISA o ol onsayo do cultivo de tejido para domostrar toxigonicidad.
Asimismno, ol onsayo do aglutinadion do latex, el cual dotocta Ia protoina no t~xica do C.
difflcile no domnuostra Ia presencia do C. difficioe toxig~nica.

4. Ciortas cepas do Ctostridium sorde//ii producen toxinas quo son sinijiaros on sus

/5Y2
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propiedades biol6gicas, fisicoquimicas e inmunol6gicas a las toxinas de C. difficile. Sin
embargo, estas cepas no han sido detectados en pacientes con diarrea asociada a
anfibi6ticos o colitis.

5. No se pueden usar especimenes fecales que han sido preservados en Formalina al 10%,
Merthiolate Formalina, Formalina acetato de sodio o Alcohol polivinilico. Los especimenes
de heces que estan en medios de transporte como Cary Blair, o C&S pueden ser usados;
pero, estas muestras liegan con la diluci6n correcta (1:5) y deben ser examinadas
directamente del contenedor y no ser diluidas en el diluyente (11).

6. Las caracteristicas de ejecuci6n de la prueba TOX NB II de C. difficile no han sido
completamente establecidas en la poblaci6n pediltrica.

VALORES ESPERADOS
La prevalencia de una prueba positiva TOX NB TEST de C. difficile mAs cultivo de tejido

positivo y/o cultivo toxig~nico fue de 5.4% en un estudio y de 8.6% en otto estudio. La
prevalencia vaar;a de acuerdo a la Iocaci6n y los hospitales pueden experimentar tasas mAs
bajas o mas altas que las observadas en los sitios de evaluaci6n de la prueba TOX NB II de
C. difficile. La enfermedad por Clostridium difficile es primariamente nosocomial en
pacientes andanos, y los hospitales que tienen una gran cantidad de pacientes ancianos
pueden observar una tasa alta. Es importante considerar cualquier resultado junto con los
sintomas clinicos porque algunos adultos sanos y un gran numero de nifios sanos (cerca del
50%) serAn positivos para la toxina de C. difficile (toxina-positivo tanto por cultivo de tejido
como por ELISA). Ademas. tasas de portadores de C. difficile de entre 22% a 32% han sido
reportadas en pacientes con fibrosis quistica (12-14).

CARACTERISTICAS DE EJECUCION
Evaluaci6n clinica

La prueba TOX NB TEST de C. difficile fue comparada con la prueba de cultivo de tejido
en cuatro hospitales de E.U.A. e internamente en TECHLAB®. Los especimenes induidos en la
evaluad6n fueron entregados a los laboratorios clinicos para examen de rutina. Las pruebas
de cultivo de tejido fueron realizadas de acuerdo al procedirniento interno. La tabla I muestra
una comparaci6n de la prueba TOX A/B TEST de C. difficile con el cuttivo de tejido. De los
1,152 especimenes incluidos en la evaluacion, aproximadamente 3.6% eran de nifnos < 2 aitos
de edad. No se identificaron especimenes con la prueba TOX NB TEST de C. difficile (+)/
cultivo de tejido (-). En general, la sensibilidad de la prueba TOX NB TEST de C. difficile vad6
entre un 83.3% a un 96% (intervalo de confianza de 87.4 a 95.0, p= 0.05). La especificidad
fue de 100% en todos los estudios. El valor predictivo positivo fue de 100% en todos los
estudios, el valor predictivo negativo varid de 90% a 99.5% (intervalo de confianza de 93.8 a
99.8, p=0.05). La correlaci6n var6 desde 94.9% a 99.5% (intervalo de confianza de 99.6 a
99.4. p= 0.05).
Tabla I Correlaci6n de la prueba TOX A/B TEST de C. difficile con el cultivo de tejidos

(n= 1,152).
Cultivo de Tejidos

positivo negativo

positivo 165 0
C. DIFFICILE TOX A/B TEST

negativo 14 973

Sensibilidad 92.2% Valor predictivo positivo 100%
Especificidad 100% Valor predictivo negativo 98.6%
Correlaci6n 98.8%

Comparaci6n interna
En un estudio realizado internamente la prueba TOX A/B II de C. difficile fue comparada

con la prueba TOX AB TEST de C. difficile. En el estudio, 218 especimenes dinicos
representativos de los entregados rutinariamente en el laboratorio dinico fueron evaluados
para C. difficile. Los resultados obtenidos con ambos examenes fueron comparables.

I 3 3
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Centrltugaci6n

Un total de 337 especimenes fecales, incluyendo 30 positivos y 307 negalivos, fueron
evaluados para determijor el efecto de la centrifugaci6n en la ejecucibn. Para el anAlisis, los
especimenes fueron diluidos y mezclados (vortex) comno se desaribi6 en el inserto del
paquete. Los especirnenes fueron centrifugados (5,000 x g) pama remover los matediales
insolubles y el fluido sobrenadante fue examinado en la pnseba TOX A/B TEST de C. difficife-
Los resultados fueron comparados con los resultados obtenidos con el mismo panel de
especimenes diluidos y mezdados que no habian sido centrifugados. Los resultados
demostr-aron ona correlaci6n de 100% enfire los especimenes centulfugados y no
centrifugados-

REACCIONES CRUZADAS
Se examinaron varios organismos pama deterrninar su capacidad de reacci6n cruzada en

la prueba TOX A/B TEST de C. difficile. Para el an~lisis se evaluaron caldos de cultivo
mezdlados con Ddluyente. Los caldos de cultivo fueron usados en una fase logaritrnica que
contenia >lo8bacterias por mL. Una lista de los organismos que no reaccionaron bajo
ninguna de las condiciones se muestra en la tabla 2. Los Onicos microorganismos que
reaccionaron fueron C. difficile toxig~nico y una cepa toxig~nica de C. sordeflit (VPI cepa
9048) la coal produce toxinas que reaccionan significativamente en forma cruzada con C.
difficile. Una cepa no toxig~nica de C. sordeliit que no produce toxina HT fue negativa en la
pnrieba. C. sordeliji no ha sido implicada en la colitis pseudomembranosa a diarrea asociada
con antibi6ticos. Las cepas de C. difficlle toxig(5nica que fueron analizadlas incluian seis
cepas toxig~nicas que variaron de toxicidad debit a fuerte y dos cepas no toxig~nicas. La
prueba TOX AlB TEST de C. difficile detect6 seis de las cepas toxig~nicas y no reacciond
con las cepas no toxig6nicas.

Tabla 2. Microorganismos que no reaccionaron en la prueba TOX N/B TEST de C. difficioe

Aeromonas hydrophila Clostidlurn sporo genes
Acinetobacter Iwoffi Clostridium tetani
Bacillus cereus Enterococcus faecalis
Bacillus sab~tilis Escherichia coilt
Bacteroides fragilis (toxigenic/nontoxigenic) Escherichia coil (enterohemmorrthagic)
Candida albicans Kiebsiella pneumoniae
Candida knise, Peptostreptococcus anaero bias
Candida tropicalis, Proteus vulgaris
Glostrhdium bifermentans Pseudomonas aeruginosa
Clostridlum bot ulmum (Types A-G) Salmonella choleraesuis
Clostridium chauvoet Salmonella enteritidis
Clostridium difticile, (nontoxigenic) Salmonella typhimurium
Clostridium haemolyticurn Shigella flexueri
Clostridium histolyticurr Shigella sonnet
Clostridiurn novyi (Twoes A. B, C) Staphylococcus aureus (Protein A-negative)
Clostridium penriangens (Twoes A-F) Staphylococcus aureus (Protein A-positive @ <10)
Clostridium septicum Streptococcus pyogenes
Clostridium sordellil (nontoxigenic) Vibirio parahaernolyticus
Clostridium, spiroforme Versmni entercolitica

EFECTOS DE LACONSISTENCIADE LOS ESPECIMENES FECALES
Las recciones de fecas do distintas consistenicias en la prueba TOX AIR de C.

difficile y cultivos de tejidos se muestran en la tabla 3. Las tasas de reacciones posifivas
fueron muy similares en los tres tipos do especimenes fiecales. Todos los especimenes
fueron enviados para examen do C. difficile en base a la historia clinica del paciente y no la
consistencia del esp~cimen. En estudios adicionales, las toxinas A y B altamente punificadas
fueron usadas para inocular especimenes liquidos, semis6lidos y s6lidos.
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Tabla 3. Efecto de la consistencia de los especimenes.

especimenes especimenes especine.. -s
Prueba liquldas semi-s61idas s6lida:
N~umero de especimenes (n=435) 150 133 152
Pnueba TOX NB de C. difficile positiva 13 (8.7%) 11 (8.3%) 13 (8.6%)
Cultivo de tejidos positivo 13 (8.7%) 14 (10.5%) 15 (9.9%)

La prueba TOX A/B TEST de C. difficile detect6 las toxinas A y B en especimenes liquidas,
semis6lidas y s6lidas a niveles similares de los observados con las toxinas A y B preparadas
en el diluyente del kit

REPRODUCIBILIDAD Y PRECISION
Cinco especimenes fecales (un esp6cimen negativo y cuatro especimenes positivos)

fueron enviados a cuatro laboratorios independientes para su an~lisis usando la prueba TOX
A/B TEST de C. difficile. Todos los especimenes fueron mantenidos congelados hasta la
ejecuci6n del ensayo. Los resultados de cada laboratorio fueron comparados con los
resultados intemos, obteniendose resultados identicos. Los cuatro especimenes positivos
fueron confirmados positivos y el espacimen negativo fue confimado negativo en ceda lugar.

El coefidente de variaci6n (CV) intra-ensayos de la prueba TOX NB TEST de C. difficile
rue determinado por anAlisis de 32 reacciones de control positivo y 32 de control negativos,
junto con 8 especlmenes fecales negativos. Cada esp&dmen fecal fue examinado en 11
pozos. El % CV intra-ensayos fue de 7.190 con el control positivo, 6.557 con el control
negativo, y 9.697 con los especimenes fecales. El CV interensayos fue determinado usando
cuatro especimenes fecales positivos y uno negativo, probados a tiempos de 0, 24, 48 y 72
horas. El % de CV vari6 desde 9.9 hasta 29.6, con un promedio de 16.3.
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C. DIFFICILE TOX A/B I JTM - DEUTSCH

ANWENDUNGSZWECK
C. DIFFICILE TOX A/B II T ist eine Enzym-Immun-Analyse zum Nachweis der Toxine A

und B, die von den toxigenen Arten des Clostrldium difficile gebildet werden. Der TOX A/BTEST weist in Stuhlproben die Clostridium difficile-Toxine A und B be! Patienten mit Verdacht
auf eine C. difficile assoziierte Durchfallerkrankung nach. Der Test soilte als Hilfsmittel zurDiagnose einer C. difficife Erkrankung benutzt wetden, und die Resultate soilten in
Zusammenhang mit der Krankheitsgeschichte des Patienten interpretiert werden.
NUR FOR IN VITRO DIAGNOSEZWECKE.

ERLAUTERUNGEN
Nach einer Antibiotika-Behandlung entwickeln viele Patienten Magen-Darm-Beschwerden.

die von mildem Durchfall bis zu schwerer pseudomembran6ser Kolitis reichen. Viele der
Durchfallerkrankungen und die meisten Falle von pseudomembranoser Kolitis wet-den vonClostridium difficile verursacht (1). Dieser Organismus ist ein an~irobes Baktedum, das sichin der Darmflora ansiedelt, sobaid die normale Darmfiora von den Antibiotika verandert wurde.
Die Erkrankungen wesden von den Toxinen verursacht, die dieser Organismus produziert. Dieklinischen Symptome, die mit der Krankheit in Verbindung gebracht wetden, wetden nach
allgemeiner Auffassung hauptsachlich durch des Toxin A, ein gewebeschadigendes
Enterotoxin (2,3) verursacht. Clostridium difficile produziert ein weiteres Toxin, das als Toxin
B bekannt ist. Toxin B, das auch als Cytotoxin des Organismus bezeichnet wird, ist dasjenige
Toxin, das derzeit von den meisten laborublichen Gewebeanalysen nachgewiesen wird. Diemeisten Ar-en produzieren entweder beide Toxine oder keine der beiden Toxine, abet erst
k0szlich wurden Toxin A negative/Toxin B positive As-en identifiziert (4,5). Diese Toxin A
negativen/Toxin B positiven Adten testen positiv im C. DIFFICILE TOXA/B If TM Test (6,7).

Clostridium difficile Arten, die grosse Mengen Toxin-A produzieren, bilden auch grosse
Mengen von Toxin B. Genauso produzieren Adten, die nut wenig Toxin A bilden, aucd nutwenig Toxin B, was darauf hinweist, dass die Toxin-Bildung for beide Varianten ihnfich
reguliert wird. Fi- die Diagnose wesden Tests benutzt, die entweder eines der Toxine oder
beide nachweisen. Die Toxin-Gene wurden geklont und genetisch analysiert, und einige der
Toxineigenschaften sind nun gut definiert (8,9). Beide Toxine sind relativ gross (M, des Toxin
A. 308.000; Mr des Toxin B, 279.000). Toxin A weisen eine komplexe Folge von sich
wiederholenden Einheiten am COOH-Ende des Molekuls auf, und diese wiederholenden
Einheiten dienen h6chstwahrscheintich als Bindeglied, das Galaktose-haltige Rezeptoren
erkennen kann (10). Es gibt Anzeichen dafur, dass die beiden Toxine in Synergie agieren, unddass die von Toxin A verursachten Gewebeschlden dem Toxin B eslauben, ebenfalls aktiv zuwerden. Obwohl Toxin A fur die meisten klinischen Symptome verantworlich gemacht wird,
kann daurm Toxin B ebenfalls eine bedeutende Rolle im Krankheitsvedauf spielen.

WIRKUNGSWEISE DES TESTS
Der C. DIFFICILE TOX A/B // TM Test benutzt Antikdt-per gegen die Clostridium difficileToxine A und B. Die Mikrotiterstreifen sind mit affinitatschromatographisch aufgereinigten

polykIonalen Antikbrpem (Ziege), die gegen die Toxine A und B gesichtet sind, beschichtet.
Das Konjugat besteht aus einem monoklonalen Meerrettich-Peroxidase-markierten Antikorper
(Maus) gegen Toxin A und einem polykionalen Antikdrper gegen Toxin B. In der Analyse wirdeine kleine Menge einer Stuhlprobe im VerdOnnungspuffer aufgelost und dann in die Mikrotiter-
Schalen ubertragen, die Antikdrper enthalten. Wenn die Toxine A oder B in der Stuhiprobe
vorhanden sind, dann wetden sie wahrend der Inkubationsphase an die Antikorper und die
polyklonalen immobilisierten Antikorper gebunden. Nicht gebundene Bestandteile wetden
dann weggewaschen. Daraulhin wird Substrat hinzugefogt, und gebundenes
Enzymkonjugat in den Vertiefungen wandelt das farblose Substrat in ein blaues Endprodukt
um.

PACKUNGSINHALT
VerdOnnungspuffer, 40 mL,. gepufferte Proteinldsung + 0,02% Thimerosal. Das

Verdunnungspuffer kann auch als negatives Kontrollmittel benutzt werden (siehe
TESTVERFAHREN).
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Konjugat, 7 mL, monoklonale Antik6rper (Maus) speziell fMr Toxin A gebunden an

Meerrettich-Peroxydase und polylonale Antik6rper (Ziege) speziell far Toxin B gebunden
an Meerrettich-Peroxydase in einer gepufferten Proteinlbsung + 0,02% Thimerosal

Substrat, 14 mL, LOsung enthalt Tetramethylbenzidine and Peroxyde
Positive Kontrolle, 3,5 mL, inaktivierte Toxine in einer gepufferten Proteinlosung
Waschpufferkonzentrat, 50 mL, 20X Konzentrat, enthalt KochsalzlOsung, Reinigungsmittel

und 0,2% Thimerosal)
Stoppldsung, 7 mL, 0,6N SchwefelsAure. ACHTUNG: Hautkontakt vermeiden sofort mit

Wasser sple1en, wenn Hautkontakt erfolgt.
Microanalyse-Platte, 12 streifen, jeder Streifen enthalt 8 Schalenvertiefungen, die mit

affinitatschromotographischen aufgereinigten Ziegen-Antik6rpem for Toxine A und B
beschichtet sind (mit Trockenmittel gelagert)

ReinigungsflOssigkeits-Etikette 1 Etikette
Holzstibchen 50 Stabchen

ZUBEHOR
EinmaI-Pipetten aus Plastik 100Pipetten
Klebefolien 2 Folien

NICHT ENTHALTENE MATERIALIEN
Spritzflasche Timer Vortex SchOttler
Abtallbehalter Destiliertes Wasser Geeichte Zylinder
Papierticher und saugfAihiges Material
Reagenzg/dser zur Verdunnung der Proben
Spektrophotometer mit dualer Lesekapazit~t for 450/620 nm oder singulare Wellenlange fur

450 nm (ein duales GerAt solite bei 450 nm abgelesen und mit 620 nm abgeglichen
werden)

KOhlschrank, eingestellt aut 2' bis 8'C
Inkubator, eingestellt auf 37'C ± 2'C

HALTBARKEITUND LAGERUNG
Das Verfalldatum ist auf dem Packungsetikett angegeben. Verfalldaten for die einzelnen

Komponenten sind auf den Komponentenetiketten angegeben. Das Analyse-Set mit den
verfallbaren Reagenzien solite bei Temperaturen zwischen 2' und 8'C gelagert werden, und

solIte so schnell wie moglich nach dem Gebrauch wieder in den Kojhlschrank zurackgelegt
werden.

VORSICHTSMASSNAHMEN
1. Reagenzien von verschiedenen Sets dOrfen nicht gemischt werden. Benutzen Sie das

Analyse-Set nicht nach dem Verfallsdatum.
2. Reagenzien soliten Raumtemperatur haben bevor sie verwendet werden.
3. VerschlOsse und Flaschchen sind farbkodiert; nicht vertauschen!
4. Vermeiden Sie, den Boden der Analyse-Schalen zu zerkratzen, sonst kOnnen erhohte

Absorbierungswerte resultieren.
5. Halten Sie die Tropffiaschen senkrecht damit die korrekte TropfengrbRe sichergestelit

wird.
6. Microtiter-Schalen und Stuhiproben soilten nach dem Gebrauch wie potentiell infektioser

Abfall behandelt und entsorgt werden. Tragen Sie inmer Handschuhe wahrend Sie den
Test ausfuhren.

7. Reagenzien enthalten 0,02% Thimerosal als Konservierungsmittel und sollten mit der in
Labors ublichen Vorsicht behandelt werden.

8. Die Stoppl6sung enth~lt 0,6 N Schwefels~ure. SpOlen Sie sofort mit Wasser, wenn

Hautkontakt erfolgen solite.
9. Unbenutzte Miktotiter Analyse-Schalen mfssen mit dern Trockenmittel in den

wiederverschliellbaren Plastikbeutel zuruckgelegt werden, damit sie vor Feuchtigkeit

gesch(tzt sind.
10. Waschen Sie die Schalen wie vorgeschrieben um hohe Hintergrundreaktionen zu

vermeiden.
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11. Analysieren Sie die Stuhiproben innerhalb von 24 Stunden nach der Entnahme, um

optimale Testergebnisse zu erzielen. Gefrorene Proben (-20°C oder niedriger) k6nnen
aufgrund des Einfrierens und Auftauens Aktivittsverluste aufweisen.

12. Das Substrat ist lichtempfindlich und solate vor direkter Sonneneinstrahlung oder UV-
Lichtquellen geschatzt werden.

13. Optimale Ergebnisse werden erreicht, wenn die angegebenen Testverfahren eingehalten
werden. Konzentrationen, Inkubationsbedingungen, und Verfahrensdetails wurden in
Bezug auf Sensibilitat und Genauigkeit optimiert Abweichungen von den angebenen
Verfahren und/oder Testbedingungen kbnnen die Sensibilitat und die Genauigkeit des
Tests beeinflussen.

ENTNIAHME UND LAGERUNG DER STUHLPROBEN
Die Oblichen Methoden f(r Abnahme und Behandlung der Stuhlproben sind akzeptabel.

Stuhlproben soilten so schnell wie mnJglich in das VerdOnnungspuffer gegebenwerden. Stuhiproben soilten bei Temperaturen zwischen 2° und 8°C gelagert werden. Wenn
m'6glich soliten die Stuhlproben weniger als 24 Stunden alt sein. Lagern Sie Stuhlproben bei
Temperaturen - von 20 °C oder tiefer, wenn der Test nicht innerhalb von 72 Stunden nach der
Probenentnahme durchgefdhrt werden kann. Mehrmaliges Einfrieren und Auftauen kann zu
einem Aktivithttsveriust durch den Zerfall der Toxine fOhren. Stuhiproben, die in 10% Formalin,Merthiolat-Formalin, Natriumacetat-Formalin oder Polyvinyfalkohol eingelegt wurden, kbnnen
nicht benutzt werden. Die Stuhlproben m'0ssen gerfJhrt werden bevor sie ins
Verdunnunqspuffer gegeben werden und die verdOnnten Proben werden nochmals
durchgerfhrt bevor sie in die Analyse-Schalen gegeben werden. Das VerdOnnungspuffer
wurde so entwickelt, dass das Toxin in den Stuhlproben stabilisiert wird und der Abbau des
Toxins minimiert wird. Einmal-Pipetten, die im Zubehor enthalten sind, sind auf 50, 100, 200
und 300 pL- geeicht. Proben kbnnen wahlweise in STOOL-PREP m verdonnt werden
(Katalognr. T9015, siehe Gebrauchsanweisung) und kdnnen zwischen 2-8 °C gelagert
werden.
1. Benulzen Sie fur jede zu testende Stuhlprobe em eigenes Reagenzglas. Fallen Sie 200 pL

VerdOnnungspuffer in jedes Reagenzglas. Kennzeichnen Sie das Reagenzglas direkt an
der Seitenwand.

2. FOr feste Stuhiproben (feste Stuhiproben von Personen ohne Durchfall sind
normalerweise keine geeigneten Proben) benutzen Sie ein Holzstabchen um die
Probe in das Reagenzglas zu Obertragen. Obertragen Sie eine Probe mit etwa 3 mm
Durchmesser in das Verdunnungspuffer. Fur flOssige Stuhiproben benutzen Sie elne
Plastikpipette urn 50 piL der Probe ins Reagenzglas zu Obertragen. Achten Sie darauf,
dass die flussigen Proben gteichmalFig in ihrer Konsistenz sind bevor sie Obertragen
werden.

3. Behandeln Sie die ReagenzglAser 10 Sekunden lang im Vortex-SchOttler und lagern Sie
die Reagenzglser anschlielgend bei Temperaturen zwischen 2° und 8°C bis ELISA
abgeschlossen ist (innerhalb von 72 Stunden nach der Entnahme). Behandeln sie dieProben nochmals im Vortex-SchOttler bevor sie die verdbnnten Proben in die Analyse-
Schalen Obertragen. Auf diese Weise werden die Proben gut durchgemischt.

4. Halbautomatische Waschgermte kormen for Proben benutzt werden, die zentrifugiert
wurden (5000 x g fur 10 Minuten) um Resthestande zu entfemen.

TESTVORBEREITUNG
1. WIGHTIG - Alle Reagenzien mdssen Raumtemperatur haben bevor ste in der Analyse

benutzt werden.
2. Bereiten Sie die IX Reinigungsflissigkeit vor. Das Waschpufferkonzontrat wird als 20X

Konzentrat geliefert (Ausfall kann eventuell sichtbar sein). Es solate auf ein Volumen von
1 Liter verdinnt werden, indem 50 mL des Konzentrats mit 950 mL destilliertem Wasser
vermengt werden. Kennzeichnen Sie die Flasche. Lagem Sie eventuelle Restmengen
der IX Reinigungsfidssigkeit zwischen 2 ° und 8°C.

3. Vorbereitung der Analysestreifen. Jeder Streifen enthalt 8 Schalen. die mit
spezifischen affinititschromatographisch aufgereinigten polyklonalen Antikorpern gegen
Toxin A und B beschichtet sind. Jede Probe oder Kontrolle nimmt eine dieser
beschichteten Schalen in Anspruch. Bestimmen Sie die Anzahl der benotigten Schalen.
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Nicht benatigte Schalen werden zusammen mit dem Trockenmittel in den Plastikbeutel

zurOckgelegt und sorgfaltig wieder verschlossen.

TEST'VERFA.HREN
1. Geben Sie einen Tropfen (50 pL) des Konjugats (roter Verschluss) in jede

Schalenvertiefung. Achten Sie darauf jede Flasche senkrecht zu halten. Benutzen Sie je
1 Schalenvertiefung fur jede Stuhiprobe. I for das Positive Kontrollmittel und 1
Schatenvertiefung fOr die Negativ-Kontrolle (z.B. Verdiinnungspuffer). Markierungen zur
Identifizierung konnen direkt auf die Seite der Schalenverliefung geschrieben werden.

2. Obertragen Sie 100 pL (2 Tropfen mit der mitgelieferten Einwegpipette) der verdonnten
Proben auf die Analyse-Schale; wenn Sie ein STOOL-PREP1 -Gerat verwenden, folgen
Sie den entsprechenden Gerateanweisungen. Geben Sie 1 Tropfen (50 ptL) der
Positiven Kontroll Reagenzie (schwarzer Verschluss) auf die Schalenvertiefung zur
Positiv-Kontrolle und 50 pL (1 Tropfen mit der mitgelieferten Einwegpipette) der negativen
Kontrollfiossigkeit (z.B. VerdOnnungspuffer) auf die Schalenvertiefung zur Negativ-
Kontrolle.

3. Schneiden Sie die Klebefolie so zu, dass das Schnittstalck die Schalenvertiefungen
volist~ndig abdeckt. Kleben Sie die Folie Ober die Schalenverfiefungen und inkubieren sie
diese bei 37°C ± 2°C for 50 Minuten.

4. SchOtteln Sie den Inhalt der Schalen in einen Abfallbehalter.
5. Waschen Sie jede Schalenvertiefung mit der IX Reinigungskisung gut aus; benutzen Sie

dazu eine Spritzllasche mit feiner DOse, und spritzen Sie die Reinigungsfiassigkeit krAftig
auf den Boden der Schalenvertiefung. Fallen Sie die Schalenverfiefungen mit der
ReinigungsftOssigkoit und entleeren Sie dano die Schalen in den Abfallbehilter. Klopfen
Sie die umgedrehten Schalen auf ein trockenes Papiertuch und wiederholen Sie dann
Schritte Nr.4 und Nr.5 viermal und benutzen Sie jedes Mal ein neues, trockenes
Papiertuch. Wenn irgendwelche Restbestandteile noch in den Schalen zu sehen sind,
waschen Sie diese solange aus his alle Reste entfemt sind. Hinweis: Wenn
halbautomatische oder automatische Reinigungsger~te benutzt werden, mJssen die
Proben zentrifugiert werden (5000 x fur 10 Minuten), urn etwaige Restbestande zu
estfemen. Geben Sie 350 pL- der lx Reinigungsfldssigkeit in jede Schalenvertiefung.
Waschen Sie flnf Minuten lang. Wenn STOOL-PREP-- Gerate verwendet werden,
waschen Sie die Schalen einmal von Hand, schlagen Sie die Schalen kraftig auf trockene
Papiert0cher und waschen Sie danach noch 4-mal mit dem automatischen Waschgerat,
so dass insgesamt 5 Waschgange erfolgen. Wenn Restbestinde in den Schalen sichtbar
sind, fahren Sie mit dem Waschen fort, bis s~mtjiche Reste entfernt sind.

6. Nach dem Waschen entfernen Sie alle Restflussigkeit von den Schalen, indem Sie diese
nochmals gegen ein trockenes Papiertuch kiopfen bis keine FlOssigkeit mehr abgegeben
wird. Entsorgen Sie die Papiertocher und Stuhlproben in angemessener Weise.

7. Geben Sie 2 Tropfen (100 pI-) des Substrats (blauer Verschluss) in jede
Schalenvertiefung. Inkubieren Sie die Schalen bei Raumtemperatur fur 10 Minuten.
Klopfen Sie nach 5 Minuten leicht an die Schalen.

8. Geben Sie 1 Tropfen (50 pL) der Stopplsung (gelber Verschluss) in jede
Schalenvertiefung. Klopfen Sie leicht an die Analyse-Schalen und warten Sie 2 Minuten
bis zum AbLesen. Hinzufugen der Stopplksung konvertiert die blaue Farbe in gelbe Farbe;
die Farbver~nderungen werden quantifiziert, indem die optische Dichte bei 450 nm auf
einem ELISA Mikroplattenleser gernessen wird; Vergleichswerte sind 620 oder 550 nm auf
einem dualen Wellenl1nge-Lesegerat). Der Abgleich des Nullwertes erfolgt gegen Luff.
Wischen Sie die Unterseite jeder Schalenvertiefung ab bevor die optisehe Dichte
gemessen wird. Wenn ein ELISA-Lesegerat nicht verflgbar ist, kann das Testergebnis
visuell in guten Lichtverhaltnissen gegen einen weilen Hintergrund abgelesen werden.
Wenn ein duales Lesegerit verwendet wird, dann fuhren Sie den Abgleich des
Nullwertes bei 620 oder 550 nm gegen Luff durch und lesen Sie bei 450 nm das
Testergebnis ab. Lesen Sie innerhalb von 10 Minuten nach Zugabe der Stopplosung ab.

ALTERNATIVES TESTVERFAHRENISCHNELLVERFAHREN
Fflhren Sie das normale Testverfahren durch, aber anstelle der 50 Minuten Inkubation bei

37'C ± 2'C, inkubieren Sie bei 37°C fur 20 Minuten im Stat Fax 2200 lnkubator/Schottler oder
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21einem gleichartigen Inkubator/SchOttler. Wenn der Stat Fax 2200 Inkubator/SchOttler benutzt
wird, stellen Sie die Geschwindigkeit auf Stufe 7 und die Temperatur auf 37°C ein. Wean
andere Gerate benutzt werden, wird eine Geschwindigkeit Von 1500 rpm (U/min) empfohlen.
SchOtteln dart nicht zum Ubedaufen fOhren. Sonst reduzieren Sie die Geschwindigkeit
entsprechend (11).

QUALITATSKONTROLLE
1. Jede Testserie muss eine positive und eine negative Kontrolie einschlieB~en.
2. Positive und negative Kontrollen mrssen innerhalb der Toleranzgrenzen liegen, sonst ist

der Test nicht gO1tig.
a) Positive Kontrolle muss deutlich gelb sein.

Wenn auf einem Spektrometer abgelesen wird, dann gelten folgende Toleranzwerte:
OD450 oder OD450/620ode r450/550 _>0,500.

b) Negative Kontrolle muss visuell klar sein.
Ween auf einem Spektrometer abgelesen wird, dann muss gelten:

OD450 <0,120, oder die OD450/620 oder 450/550 <0.080.
3. Schalen die visuell klar scheinen, aber eine Absorption von >0,120 ausweisen, soillten

auf der Unterseite abgewischt werden und die Absorbation emeut gemessen werden.
4. Visuelle Ablesung muss bei guten Lichtverhgiltnissen und gegen einen weiflen

Hintergrund durchgefohrt wetden.
5. Eine Probe, die nur ein schwaches positives Testergebnis zeigt (z.B. <0,200) und die

neben einer stark positiven Probe Iiegt, solite erneut getestet werden, damit sicher gestelit
ist, dass keine versehentliche Obertragung erfolgte.

INTERPRETATION DER TESTERGEBNISSE
1. Visuelles Ablesen

Negativ = Farblos
Positiv = Jede gelbe Farbe

2. Spektrophotometrische singulire Wellenlnge bet 450 nm
Negativ = OD450 <0,120

Positiv = OD450 >0,120
3. Spektrophotometrische duale Wellenlange bei 4501620 nm oder 450/550 nm

Negativ = OD450/620 oder 450/550 <0,080
Positiv = 00450/620 oder 450/550 >0,080

Ein positives Testergebnis zeigt an, dass C, difficile Toxin A oder Toxin B in der Stuhiprobe
vorhanden ist.

GRENZEN DES C. DIFFICILE TOX A/B II TM
- VERFAHRENS

1.Das C. DIFFICILE TOXA/B fi '- Verfahren weist C. difficile Toxine in Stuhiproben nach.
Der Test bestatigt das Vorhandensein des Organismus. Diese information muss vorm Arzt
im Hinblick auf die Krankengeschichte des Patienten interpretiert wetden. Wenn bei
Verdacht auf C. difficile Erkrankung weder Toxin A noch Toxin B in den Stuhlproben des
Patienten nachgewiesen werden kann, dann schlieat das die Krankheit nicht aus,
sondern kann auf andere Faktoren zurdckzufohren sein (d.h. inkorrekte Probenentnahme,
Behandlung und/oder Lagerung der Proben, oder geringe Toxin-Werte, die unter den
Nachweisgrenzwerten des Analyse-Sets fiegen). Der C. DIFFICILE TOX A/B If TM - Test
weist Toxin A bei Wetten Ober 0,8 ng/mL und Toxin B bei Werten Ober 2,5 ng/mL nach.

2. Stuhlproben sind komplex. Optimale Ergebnisse werden im C. DIFFIC/LE TOXA/B I/i' _
Verfahren mit Proben erzielt, die weniger als 24 Stunden alt sind. Die meisten Proben
kbnnen bei 2°C - 8°C for 72 Stunden gelagert werden, bevor ein deutiicher Verfall der
Toxine beobachtet werden kann. Wenn die Proben nicht innerhalb dieser Zeit analysiert
werden kbnnen, dann konnen sie eingefroren und sptrer wieder aufgetaut werden.
Allerdings kann wiederholtes Einfrieren und Auftauen, die AktivitAt der Proben reduzieren,
weil das die Toxine allmahlich zerfallen.

3. Einige Proben konnen schwach reagieren, so dass der Test unschIussig ausfalit. Das
kann auf mehrere Faktoren zurOckgefuihrt werden, z. B. auf das Vorhandensein von
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bindenden Substanzen oder inaktivierenden Enzymen im Stuhl. Unter diesen
Bedingungen soiften die Proben emeut getestet werden oder eine neue Stuhlprobe
sollie entnommen und getestet werden. Zus=tzliche Tests k6nnen zusammen mit dem C.
DIFFICILE TOX A/B II Tu Test ausgef0hrt werden, einschliealich der Isolation des
Organismus auf selektiven Medien, Latex-Aggludnations-Test zum Nachweis von C.
difficile oder Kulturanlagen fOr Zytotoxin-Analysen zum Nachweis des C. difficile Toxins.
Allein die Isolation des Organismus, 1MSt noch nicht den Schtluf auf Toxine zu. Das muss
durch zusatzliche Tests des Isolats mit ELISA oder Zelikultur-Analysen gezeigt werden.
Auch der Latex-Agglutinatitons-Test, der ein nicht-toxisches Protein des C. difficile
nachweist, 1lait nicht auf das Vorhandensein des toxigenen C. difficile schlielen.

4. Bestimmte toxigene Isolate des Clostridium sordelli produzieren Toxine, die in ihren
biologischen, physiechemikalischen und immunologischen Eigenschaften den Toxinen des
C. difficile Aihnlich sind. Diese Isolate werden aber nicht in Stuhiproben von Patienten mit
auf Antibiotika zurfckzufOhrenden Durchfallerkrankungen und Kolitis gefunden.

5. Stuhlproben, die in 10% Formalin, Merthiolat-Formalin. Natriumacetat-Formalin oder
Polyvinylalkohol gelagert wurden, k6nnen nicht verwendet werden.

6. Das Testverhalten des C. DIFFICILE TOX A'B II m Tests ist noch nicht ausreichend for
pediatische Patienten etabliert.

ER-NARTUNGSWERTE
Positive Testergebnisse mit dem C. DIFFICILE TOX A'B TEST plus positive Zelikulturen

und/oder toxigene Kulturen wurden in einer Studie mit 5,4% beobachtet, 8,6% in einer
anderen Studie. Diese Ergebnisse werden stark variieren und je nach Ort. Krankenhaus
k6nnen diese Quoten hOher oder niedriger ausfallen. Clostddiurm difficile Erkrankungen sind
vermehrt unter alteren Patienten zu beobachten, und Krankenhauser, die einen grossen Anteil
alterer Patienten haben, k6nnen hohere Erkrankungsraten haben. Testergebnisse mdssen mit
klinischen Symptomen gemeinsam interpretiert werden, denn einige gesunde Erwachsene
und viele gesunde Kleinkinder (bis zu 50%) werden positiv for C. difficile Toxine testen
(ELISA oder toxin-positive Zelikulturen). AuPerdem wurde C. difficile in Patienten mit
Zystofibrose mit Quoten von 22% bis 32% festgestellt (12-14).

LEISTUNGSMERKMALE
Klinische Bewertung

Der C. DIFFICILE TOXA/B TEST wurde in vier U.S. Krankenhausem und bei TECHLABS
vor Ort mit Zellkultur-Tests verglichen. Die verwendeten Proben wurden den ktinischen
Labors zu Routineanalysen gegeben. Zelikultur-Tests wurden nach den laborlblichen
Verfahren durchgefahrt. Tabelle I zeigt einen Vergleich des C. DIFFICILE TOX A/B TEST mit
Gewebekulturen. Im Vergleich wurden 1152 Proben analysiert, davon etwa 3,6% von
Kindern unter 2 Jahren. Keine Probe war gleichzeitig im C. DIFFICILE TOX A/B TEST positiv
und im Zelikultur-Test negativ. Insgesamt wurde die Sensibilitat des C. DIFFICILE TOX A/B
TEST mit 83,3% bis 96% angegeben (Konfidenzintervall 87,4-95,0 %, p = 0,05). Die
Spezifitht war 100% in allen Studien. Der positive prndiktive Wedt betrug bei alien Studien 100
%. Der negative pr~diktive Wedt variierte zwischen 90 % und 99.5 % (Konfidenzintervall
93,8-99,8 %, p = 0,05). Die Obereinstimmung schwankte zwischen 94,9 % und 99,5 %
(Konfidenzintervall 96,6-99,4 %, p = 0,05).

TABELLE I Koaeolation zwischen C. DIFFICILE TOXA/B TESTim Vergleich zum Zelikultur-
Test (n=1,152)

ZelIkultur-Test
positiv negativ

positiv 165 0
C. DIFFICILE TOX A/B TEST

negativ 14 973

Sensitivitfit: 92,2 % Positiver pr~diktiver Wed: 100 %
Spezifitat: 100 % Negativer pradiktiver Wedt: 98.6 %
Korrelation: 98,8 %
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Interner Vergleich
in eieer intemen Studie wurden der C DIFFICILE TOX A/B I II' Test und der C.

DIFFICILE TOX A/B TEST verglichee- 218 der zu routineminigee Laboruntersuchungen zum

Nachweis von C. difficile eingereichten Stuhiproben wurden bewertet. Die Testergebnisse
mit beiden Verfahren waren vergleichbar.

Zentrifugieren
337 Stuhlproben, davon 30 positive und 307 negative Proben. wurden bewertet, urn den

Einfluss des Zentrifugierens zu bestimmen. Im Versuch wurden die Proben wie

vorgeschrieben verddnnt und gemixt. Dann wurden die Proben zentdfugiert (5.000 x g) urn

Restmaterialen und RestfloFssigkeiten vom C. DIFFICILE TOX A/B TEST zu enftfemen. Die

Resultate wurden verglichen mit gleichartigen Proben, die nicht zentifugiert wurden. Eine

100% Korrelation zwischen zentrifugiertee und nicht-zentlifugierten Proben wurde
festgestellt.

KREUZREAKTIVITAT
Verschiedene Organismen wurden auf KreuzreaktivitMt im C. DIFFICILE TOX A/B TEST

untersucht. FOr die Analyse wurden Kulturen vemischt mit VerdOnnungspuffer untersucht.

Kulturen mit mehr >108 Bakterien pro mL wurden benutzt. Eine Liste der Organismen, die nicht

reagiert haben, ist in Tabelle 2 angegeben. Nut zwei Organismen zeigten Reaktionen, das

toxigene C. difficile und eine toxigene Art des C. sordelli (VPI Art 9048), das Toxine bildet,

die mit den C. difficile Toxinen deutlich kreuzreaktiv sind. Fine nicht-toxigene Art des C.

sordellii, das kein Toxin HT bildet, war im Test negativ. C. sordelli wird nicht mit

pseudomembranOser Kolitis oder mit durch Antibiotika verursachten Darmerkrankungen in

Verbindung gebracht. Die toxigenen Arten des C. difficile wurden untersucht. einschlieflich 6

schwach bis stark toxigener Arten und 2 nicht-toxigenen Arten. Der C. DIFFICILE TOX A/B

TEST wies alle toxigenen Arten nach, und reagierte nicht mit den beiden nicht-toxigenen

Arten.

TABELLE 2 zeigt alle Aften, die im C. DIFFICILE TOX A/B TEST nicht reagierten.
Aeromonas hydrophila Clostridium sporogenes
Acinetobacter Iwofti Clostridium tetani
Bacillus cereus Enterococcus faecalis
Bacillus subtilis Escherichia coil
Bacteroides fragilis (toxigenicfnontoxigenic) Eschenchia coll (enterohemmorrhagic)
Candida albicans Kiebsiella pneumoniae
Candida krusei Peplostreptococcus anaerobius
Candida tropicalis Proteus vulgaris
Clostridium, bifernentans Pseudomonas aeruginosa
Clostridium botulinum (Types A-G) Salmonella choleraesuis
Clostridium chauvoei Salmonella enteritidis
Clostridium difficile (nontoxigenic) Salmonella typhimuriurn
Clostrdium haeriolyticum Shigella flexned
Clostridium histolyticum Shigella sonnei
Clostricium novyi (Types A, B. C) Staphylococcus aureus (Protein A-negative)

Clostridium perfringens (Types A-E) Staphylococcus aureus (Protein A-positive @ < 10 )

Clostridium septicurn Streptococcus pyogenes
Clostridium sordellii (nontoxigenic) Vibrio parahaemolyticus
Clostridium spiroforme Yersinia entercolitica

AUSEIRKUNGEN DERSTUHL-KONSISTENZ
Wie Stuhiproben mit unterschiedlicher Konsistenz im C. DIFFICILE TOX A/B TEST und in

Gewebekultur-Analysen reagieren. ist in Tabelle 3 dargestelit. Alle drei Typen von Stuhlproben

zeigen vergleichbare Ergebnisse. Alle Proben wurden auf C. difficile getestet. Die

Krankengeschichte des Patienten und nicht die Konsistenz der Stuhiproben bestimmte ob die

Proben getestet wurden oder nicht. In anderen Studien wurden hochwertige A- und B- Toxine

in Stuhiproben von fliussiger. haib-fester und fester Konsistenz gegeben.
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TABELLE 3 Auswirkung der Stuhl-Konsistenz

Test FlIssiper Stuhl Halb-fester Stuhl Fester StuhlAnzahl Proben (n=435) 150 133 152C. DIFFIClLE TOXA/B TESTpositiv 13 (8,7%) 11(8,3%) 13 (8,6%)
Gewebekultur positiv 13 (8,7%) 14 (10,5%) 15 (9,9%)
Der C. DIFFICILE TOX A/B TEST wies Toxine A und B in flissigen, halb-festen und festenStuhlproben in vergleichbaren Mengen nach, wie sie in mit Toxinen A und B versetzte
Verdonnungspuffer nachgewiesen wurden.

REPRODUZIERBARKEIT UND VERLASSLICHKEITFfnf Stuhiproben (eine negative und vier positive Proben) wurden zu vier unabhingigenLabors zum C. DIFFICILE TOX AIB TEST gesandt. Alle Proben wurden his zumAnalysebeginn eingefroren. Die Laborergebnisse wurden mi( den intemen Ergebnissenverglichen und sie waren identisch. Die vier positiven Proben wurden in alien Tests als positiverkannt, und die negativen Proben testeten in alien Labors negativ.Der Intra-Analyse-Koeffizient der Variation (CV) des C. DIFFICILE TOX A/B TEST wurdebestimmt, indem 32 positive und 32 negative Kontrotlreaktionen zusammen mit 8 negativenProben analysiert wurden. Jede Stuhiprobe wurde in 11 Schalen untersucht. Der Intra-Analyse %CV betrug 7,190 mit der Positiv-Kontrolle, 6,557 mit der Negativ-Kontrolle, und9,697 mit den Stuhlproben. Der Intra-Analyse CV wurde bestimmt, indem vier positive undeine negative Stuhiprobe far jeweils 0, 24, 48 und 72 Stunden getestet wurden. Der CV-%Satz reichte von 9,9 bis 29,6, mit einem durchschnittlichen Wert von 16,3.

Pb~
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C. DIFFICILE TOX A/B 11Tm - FRANCAIS

IJTILISAllON PREVUE
C. DIFFICILE TOX AIR 11 TM test est one analyse immuno-enzymatique poor la detection

des toxines A et B prodouit par des contraintes toxig~nes de Clostridium ditficile. L'analyse

peot 6tre utilisee pour la detection des toxines A et B de C, difficile presentes dans [a matidre

fecale d'une personne suspectde d'avoir la maladie associde avec: C. dffficile- L'analyse dolt

6tre utilis~e pour aider le diagnostique d'une infection par C. difficile, et [es rdsultats doivent

dire consid6rbs en conjonction avec Ihistoire mredicale do patient.
USAGE DIAGNOSTIQUE IN ITRviO.

EXPLICATION
Suivant les tr-aitements avec antibiotiques, plusleurs patients developpent des problemes

gastro-intestinaux qui peuvent prodluire one diarrh6e mod&r6e 00 meme une colite

pseudlonembraneuse aiguo~. Nomnbreux cas des formes les plus tempd&Ces des maladies

gastro-ntestinales et la majorite des cas de pseudomembraneuse colite sont causes par

Clostridium difficile (1). Get organisme est une bacterie opportuniste anaerobiqoe qui se

multiplie dans l'intestin des que la flore normale a At6 alteree par les antibiotiqties. La maladie

resulte des toxines que l'organisme prodoit. Les symptomes cliniques assocles avec la

maladie sont cens~s etre provoques principalement par la toxine A, qui endomage le tissu en

tant go' enterotoxine (2,3). Clostrldium difficile produit aussi one secondle toxine designee

toxine B- Toxine B, qui peut dtre repr6sent6e en tant que cytotoxiiie de l'organisnie, est la

toxine detectbe par l'analyse de culture de tissu qui est actuellement en pratique dlans

plusleurs laboratoires. La majorite des vari~t~s prodluisent soit les deux toxines, soit

aucunes des dleux bien que. rdeemment, des vari~t6s e~tant toxine A negative/toxine B

positive ort 6t6 identifldes (4,5). Ces varietes de toxine A negativeltoxine B positive sont

positivement detect6es par I'analyse de C. DIFFICILE TOX AIR// It' test (6,7%-

Les vardibts de Clostridium difficile qui produisent des niveaux eleves de toxine A

prodoisent aussi des niveaux Aleves de toxine B. IDe la rmeme manilere, les variets

produisant des niveaux bas de toxine A procloisent aussi des niveaux bas de toxine B, ce qui

incdique que la production de toxine peut Atre regotee doune mani~re similaire. Les analyses

qui detectent soit loune des deux toxine, soit les des deux toxines sont utifisees [en otitisation

courante] pour aider dlans le diagnostique. Les genes poor les toxines ont 6t6 copies et leur

sequences determinees. et certaines de leur proprietees sont maintenant bien de/inies (8,9).

Les deux toxines sont larges (Mr de toxine A. 380.000: Mr de toxine B, 279.000). Toxine A a

des series complexes d'unitees qui se repetent au terminus-COOH- de la molecule, et ces

unit~es soot probablement responsables pour la partie d'attachement qui identifie les

r~cepteurs contenant des unites de galactose (10). Certaines donn(5es sugg~rent la

possibilitA que toxine A et B agissent doune manidre synerg~fique et que, suivant Ie donmmage

initial cause par la toxine, A, toxine B peut alors exercer sa toxicite. Par consequent, bien que

toxine A ait etb proposA comme prodluisant Ia majorite des signes cliniques, toxine B peut

aussi jouer on role important dans Ia maladie.

PRINCIPE DE L'ANALYSE
C. DIFFICILE TOX A/B 11 TM otilise des anticorps contre les toxines Acet B de

Ciostridium, diffictie. Les puits de micro-titre foornis avec le kit contiennent des anticorps

polydonaux de ch~vres immobilises et puriflts par affinit6, contre les toxines A et B.

L'antic~omps d~tectant consiste d'une mixture de l'anticorps monoclonal de toxine A attache A

1lenzymne peroxydase de raifort et de l'anticorps polydonal de ch~vre de toxine B allachA A1

1'enzyme peroxydase de raifort. Darts Ianalyse, one portion de mati~re f~cale est emulsif~ee

dans Ie Difuant et le specimen. ainsi ditu6, est transfrA dlans le puit de micro-titre qui contient

l'anticorps d~tectant. Si les toxines Acet B soot pr~sentes dlans le sp~dmen, elles

s'attacheront A lanticorps d~tectant et a Ianticorps polyclonal immobilisd durant la phase

d'incubation. Le materiel non-attache qui pourrait CtIre present est enlevd pendant des dtapes

de nettoyages. Suivant 'addition do sobstrat. one couleor est detect~e, causee par le

complex d'enzyme-anficorps-antig~ne qui se torme en la presence des toxines.

Mi
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MATERIALJX FOURNIS
Diluant, 40 mL, solution tampon de prot~ine + 0,02 % thimerosal. Le lDiluant est aussi utilis6comme solution pour le contr~le ndgatif (voir PROCEDURE D'ANALYSF).Conjugud& 7 niL, anticorps monoclonal de Souris Sp~cifique pour la toxine A attach6e A I'enzymep(5oxydase de raifort et antecorps polydonal de chdvre sp6cific pour toxine B attach~e a1Penzyme p~roxydase de raifort dans une solution de prot6ine tampon + 0,02 % thimerosal.Subs Irat, 14 ML, solution contenant tMtramethylbenzidine et pdroxydeContrbe Posith', 3,5 mL, toxines inactivates dans une solution de prot~ine tampon contenant

0,02% thimerosal
Tampon de lavage & concentration 20X, 50 mL, 20X concentr6 contenant du tampon salinaux phosphates, detergent, et 0,2 % thirnerosal
Solution d'ArnrEL 7 niL, 0.6N d'acid sulfuric. ATTENTION: r~viter tout contact avec la peau;

rinser imm~diatement en cas de contact.
Micropla quo de micropuits, 12 bandeau chacun contenant 8 puits couvert d'anticorpschdwe spdcifique pour ]es toxines A et B (preserver avec matbriel d~shydratant) et purifl6

par affinIta.
Etiquette pour Solution do Nottoyage, I etiquette
Tiges d'application, 50 tiges

ACCtSSOIRES
Pipettos en plastic jetables 100 pipettes
Feujiles adbesives en plastique 2 feullles

MA~tRIAUX ET tQUlPEMENT NECtSSAMRES MAIS NON FOURNIS
Bouteille pour nettoyage Temporisateur M6langeur de vortexRdcipient pour d6chdis Eaus distitl6o Cylindres gradu6sServiettes en papier Cu iou/lies absorbantes Tubes pour dilution des spdcimensSpectrophotom6twe pouvant mesurer A longueur d'ondes duel (450/620 nni) on A une seulelongueur d'ondles de 450 nm (un analyseur a longueur d'ondes multiples est recommends;l'absorbance doit 6tre mesure A 450 nmn et rMf~renc~e A 620 nm)R~tfigirateur r~gte entre 2' et 8 'C lncubateur r6gl& A~ 37'C ± 2'C

DURtE DE CONSERVATION ET STOCKAGE
La date dl&h~ance du kit est indiqu~e sur Ictiquette. La date d'dch~ance pour chaquecomposant est &nurner6e Sur les 6tiquettes individuellement- Le kit contenant les r~actifsavec les dur6es de conservation indiqu~es dolt dtre stock6 entre 2' et 8'C et dolt dtreretoum(§ au r~frigirateur aussit~t quo possible apr~s utiflsation.

PREtCAUTIONS
1 Les r~actifs provenants de kit ditffrents ne doivent pas 6tre melanges. N'utiliser pas le kitaprds sa date d'dchance.
2 Les rdactifs doivent dire A temperature ambiante avant utilisation.
3 Les chapeaux et les bouts do pipettes sont code par couleur; ne les m~langez pas!4 Quand vous manipulez les puits d'analyses. evitez d'6gratiner le fond des pullspareceque des rnesures 6lev~es d'absorbance peuvent rtsulter.5 La bouteille de compte-gouttes dolt Otre maintenue verticallement pour assurer une goutte

do taille appropri6e.
6 Manipuler les specimens et utiliser los puit de micro-titre en faisant attention do considbrerqu'ils peuvent transmettre des maladies infectieuses. Utiliser des gants pendant les

analyses.
7 Les r6actifs contiennent 0,02 % do thimerosal comme preservatif et doivent 4tromanipul~s par des procedures [attentives] niormales do laboratoire.
8 La Solution d'Arr6t contient 0,6N d'acid sulfurique. Rinser avec de I'eau imrmbdiatement si

un contact so produit.
9 Los micropuits inutilis6s, doivent 6tre piacds A linteriour do la poche rescel/able avoc led6shydratant pour les prmt6get do l'humidit6.
10 Ex~cuter la procedure do netloyage tel qu'il a 6t d~cris pour eviler des reactions non-sp~cifquos elev~os.
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11 UWiliser les sp~cimens de matifre fecale durant les premifres 24 heures suivant la

collection des specimens afin d'obtenir des rAsultats optimaux. Les spcimens qui ont 6t&
congeles (-20'C ou moins) peuvent perdro leur activite A cause de la congelation eo du
dfgel.

12 Le Substrat est sensible A la lumi~re et doit Atre protege de la lumidre provenant
directement du soleil et des sources de lumiere ultraviolet

13 Des rfsultats optimaux seront obtenus si les procedures sp~cifltes sont suivies
rigoureusement. Les concentrations, les conditions d'incubation, et les caract~ristiques
de traitement ont AtA optimis6 spdcifiquement vis A vis de la sensibilitA et de la sp~cificit.
L'altfration de la procCdure spfciflee ainsi quelou alors des conditions d'analyses peut
affecter le seonsibilite et la spfcificit6 de I'analyse.

COLLECTION ET MANIPULATION DES SPIECIMENS FEtCAUX
NOTER: Les procedures standard internes de collection et de manipulation utilis~es pour les
sp~cimens fecaux sont approprides. Les sp~cimens doivent dtre transportds et dilues dans le
Diluant du kit aussitft que possible. Les specimens doivent Atre stockfs entre 2" et 8"C.
Quand cela est possible, examiner les dchantillons qui ont moins de 24 heures. Stocker les
specimens A -20°C ou a des tempEratures moindres si i'examen ne peut pas Atre Exdcut&
suivant les 72 heures apres la collection de I'echantillon (11). La congelation et le d~gel du
specimen, surtout si cola est rdpet6 plusieur fois, peut produire une porte d'activit6 causes par
la dEgradation des toxines. Les specimens f~caux qui ont E6t prEservE dans 10% de
Formaline, Merthiolate-Formaline, Formaline-Sodium Acetate, ou Alcool Polyvinyl ne peuvent
pas ftre utilis~s. Assurez vous que le specimen ait At6 comppl~tement mElangE (avec le
m6langeur vortex) avant d'entreprendre une analyse. Cela indue le mElange complet du
spEcimen avant le transfert au Diluant ainsi que le melange cornplet du specimen dilue avant
le transfert au micropuit. Le Diluant a etE formulA afin de stabiliser les toxines dans les
spEcimens f~caux et pour reduire au minimum leur degradation. Les pipettes jetables qui sont
indues dans te kit d'accessoires sont graduees A 50, 100, 200, et 300 pL. Les specimens
peuvent aussi dtre dilues dans rappareil facultatif STOOL-PREP Tr (numero de catalogue
T9015. voir les instructions pour l'utilisation) et stockes entre 2' et 8'C.
1 Preparer un tube pour chaque echantillon A analyser. Ajouter 200 pL de Diluant A chaque

tube. Metter I'etiquette directement sur le c~te du tube.
2 Pour les specimens solides, utiliser une tige d'application pour transferer l'echantillon de

matiere fecale au tube. Transferer, a I'aide d'une tige d'application, une quantit~e
d'environ 3 mm de diametre au Diluant. Pour les specimens liquides, utiliser une pipette
en plastique pour transf~rer 50 pL d'echantillon au tube. Assurez vous que les
specimens liquides torment une suspension homogene avant de faire le transfert.

3 Melanger le contenu des tubes a l'aide d'un melangeur vortex pendant 10 secondes et
maintener les A une temperature entre 2 et 8 °C jusqu'A ce que I'analyse par ELISA soit
ExEcutE (cependant, cela ne doit pas Wtre fait apres les 72 heures suivant la collection
des echantillons). Melanger le contenu dilue une lois de plus (A 'aide d'un mnlangeur
vortex) avant de transferer aux puits micro-titres. Cela garantit un bon melange des
spEcimens.

4 Des instruments pour nettoyage semi-automatiques peuvent Etre utilisfs pour centrifuger
les Echantillons (5000 ' g pendant 10 minutes) et pour enlever toutes particules.

PREPARATIONS PRELIMINAIRES
1 IMPORTANT. Tous les reactifs doivent Atre a temperature ambiante avant de commencer

I'analyse.
2 Preparer une Solution de Nettoyage 1X. Le Tampon de lavage a concentration 20X est

fourni a 20X concentration (un prncipitd pout tne n~gligA). II doit dtre dilue dans un
volume total de 1 litre en ajoutant 50 mL du concentre a 950 mL d'eau distillee. Mettre une
etiquette decrivant le produit sur la bouteille. Stocker la Solution de Nettoyage inutilis~e
entre 2° et 8°C.

3 Prfparation des bandes d'analyses. Chaque bande contient 8 puits couvert
d'anticorps chevre specifique pour les toxines A et B et purifie par affinite. Chaque
specimen ou contrfle doit utiliser un de coes puits couverts. Determiner le nombre de puits
A utiliser. Eviter le contact avec le fond des puits. Les puits d'analyses non-utilises
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doivent 6tre retoumbs dans le sac en plastic et soigneusement rescellds avec le
deshydratant.

PROCtDURE D'ANALYSE
1 Ajouter I goutte (50 pL) de Conjugu4 (chapeau rouge) A chaque puit Assurez vous de

maintenir la bouteille verticalement quand vous ajoutez les gouttes. Utiliser 1 puit pour
chaque spcimen tecal, 1 puit pour le Contr6le Positif et I puit pour le contr8le nbgatif
(c.a.d. le Diluant). Des marques d'identifications peuvent Otre inscrites directement sur le
cote des puits.

2 Transf~rer 100 pL (2 gouttes a raide d'une pipette de transfert du kit d'accessoires) du
specimen dilu6 dans le puit d'analyse; ou si vous utilisez un appareil STOOL-PREPTM*.
ajouter te specimen dilue tel qu'il est indiquA dans les instructions pour le STOOL-
PREPTM * Ajouter 1 goutte (50 pL) du ContrOle Positif (chapeau noir) au puit dbsign6
pour le controle positif et 50 pL (1 goutte A I'aide d'une pipette de transfert du kit
d'acc~ssoires) du contr6le negatif (c.a-d. le Diluant) au puit d~sign6 pour le contrOle
n6gatif.

3 Couper la feuilte en plastique adhesive afin d'obtenir les dimensions necessaires pour
couvrir les puits. Couvrer les puits et incuber les a 37°C ± 2°C pour 50 minutes.

4 Secouer le contenu hors des puits d'analyse dans un racipient pour d6ch6.
5 Laver chaque puit en utilisant la Solution de Nelloyage 1X dans une bouteille d'6jection A

ouverture rbduite, en didgeant la Solution do Netloyage au fond du puit vigoureusement.
Remplisser les puits, puis secouer la Solution de Nettoyage en dehors du puit dans le
recipi ent A d6ches. Rabattre la plaque invers6e sur une serviette en papier et rep6ter les
6tapes numero 4 et 5 quatre fois en utilisant une serviette en papier A chaque fois. Si
des particules sont observables dans les puits. continuer le nettoyage jusqu'a ce que
toutes les particules aient ete enlevees. Noter: si vous utilisez des Aquipements de
nettoyage automatique ou semi-automatique, les specimens doivent 6tre centrifug.s
(5000 ' g pour 10 minutes) pour enlever les particules. Ajouter 350 pL de la Solution de
Nettoyage 1X A chaque puit. Laver 5 fois au total. Si vous utilisez les appareils STOOL-
PREP TM * facultalifs, laver la plaque une fois A la main, rabattre vigeureusement sur une
serviette en papier puis ajouter 4 nettoyages avec un laveur automatique pour obtenir 5
nettoyages au total. Si des particules sent observables dans les puits, continuez a laver
jusqu'a ce que toutes les particules aient et6 enlev~es.

6 Apres le nettoyage, enlever completement le liquide residuel dans les puits en frappant la
plaque une fois de plus sur une serviette s(che en papier jusqu'a ce que toutes traces du
liquide aient disparu. Disposer des serviettes en papier et du recipient pour le specimen
de maniere adequate.

7 Ajouter 2 gouttes (100 pL) de Substrat (chapeau bleu) a chaque puit. Doucement tapoter
les puits pour m~langer le substrat. Incuber les puits a temperature ambiante pour 10
minutes. Doucement tapoter les puits apres 5 minutes.

8 Ajouter une goutte (50 pL) de Solution dArrmt (chapeau jaune) a chaque puit.
Doucement tapoter les puits et attendre 2 minutes avant la mesure. Laddition de la
Solution d'Arrdttransforme la couleur bleu en une couleur jaune qui peut 6tre dosee en
mesurant la densite optique a 450 nm sur un lecteur microplaque ELISA. [instrument doit
Atre calibr6 A son zero a I'aide d'air. Si un lecteur de longueur d'onde duel est utilise,
demarquer le zero vis a vis de I'air A 620 nm et mesurer A 450 nm. Essuyer le dessous
de chaque puit avant de mesurer la densite optique. Si un lecteur ELISA est disponible,
I'analyse peut Atre evalufe visuellement sous de bonnes conditions d'exposition de
lumiere contre un fond blanc. La mesure doit Atre obtenue pas plus de dix minutes apres
I'addition de la Solution d'Arrlt.

PROCtDURE D'ANALYSE ALTERNATIVE/PROCEDURE RAPIDE
Executer la procedure d'analyse reguli~re en accordance avec les instructions fournies

ci-dessus en rempla.ant les 50 minutes a 37°C ± 2°C par 20 minutes a 37°C en utilisant le Stat
Fax 2200 Incubator/Shaker (incubateur/agitateur). Si le Stat Fax 2200 Incubator/Shaker est
utilise, ajuster ragitateur a la vitesse 7 et la temperature a une temperature de 37'C. Si
d'autres agitateurs sont utilises, une vitesse de 1500 rpm est recommendee. L'agitation ne
doit pas causer de d~bordements. Si it y a debordement, reduir la vitesse en accordance
(I11). it '7l
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CONTR6LE DE QuALflE
1 Un contr~le positif et n~gafif dolt Wer fait avec chaque serie d'analyses de specimens.
2 Les contrdles posiliffs et n~gatifs doivent A~tre compris dlans lcur rnarges respectives ou

alors, l'analyse West pas valide.
a Le Contr~le Positif doit avoir une couleur evidente jaune. Si Ie control positiff est lu 5

l'aide d'un spectrophotom~tre. la DO A 450 nmn ou la DO en utilisant des longucurs
d'ondles duel ;I 450/620 nm dolt dire Ž0,500.

b Lo Controle N~gatif dlolt 6tre visuellement dlair. Si Ie contrble n~gafif est lu A Iaide
d'un spectrophotom~tre. la DO A 450 nm dolt Atre <0, 120. Si la mesure est obtenue
Ai 4501620 nm l'absorbance dolt Atre <0,080.

3 Les pulls qul sont clairs visuellemnent mais qui produisent une absorbance de Ž0, 120
doivent diro Assuy(5s en dessous et remesur~s.

4 Los Avaluations visuelles doivent Atre obtenues sous de bonnes conditions d'exposition do
lumi~re centre un fond blanc.

5 Un Achantillon qui prodluit un resultat positif faible (c~a.d. <0.200) et qui est adjacent a un
Achantillon a signal positif fort, dolt Atre r~p~tA5 pour s'assurer qu'un transfert no s'est pas
produit.

INTERPRIETATIONS DES RESULTATS
1. evaluation Visuelle

N~gatif = Sans couleur
Positif = Toute couleur jaune

2. Spectrophotom~trique Longueur d'Onde Unique a 450 nm
N,6gatif = DO<0, 120
Positif =DOŽ0,1120

3. Spectrophotorn~trique Longueur d'Onde duel a 4501620 nm
1,1gatif = D0<0,080
Posit if = DO Ž0,080

Une analyse resultant en un positif indlique cquo C. difficilo toxine A otlou toxine B sont
pr~sentes dlans le specimnen fecal.

LIMITATIONS DE C. DIFFICILE Tax AIB (/IT
1 Lanalyse de C. DIFFICILE TOX ANB (I TM est utilis~e pour d~tecter la toxine de C. difficile

dlans les specimens f~caux. Lanalyse confirme Ia presence de toxine dans Ia mati~re
fecale et cette information doit iAte 6valu~c et consid&r6o par un muedecin en rapport
avec I'histoire clinique du patient. IniabilitA de ddtecter les toxines A et B dans les
Achantlllons f~caux des patients suspectds d'avoir la maladie associ~o avec; C. diffici Jo,
no peut pas exclure Ia presence reelle de la maladie, toutefois, elle peut diro caus~e par
d'autres facteurs (ca~d., collection incorrecte do sp~cimen, manipulation etlou stockage,
des niveaux de toxines inferieurs aux limites do detection du kit). L~analyse de C.
DjFFJCILE TO AIB 1 MI d~tectera la Toxine A A des concentrations do Ž0,8 nglmL et
Toxine B at des concentrations do Ž2.5 ngmLrn.

2 Los specimens f~caux pr~sentent une complexit6 extr~me parmnis les specimens
cdiniques. Des rbsultats optimaux avec C. DIFFIC/LE TOX N/B II seront obtenus avec
des specimens qui ont moins do 24 heures. La plupart des specimens peuvent Atre
stockAs entre 2' 0t B'C pour 72 heures avant quo la degradation significative des toxines
soit observable. Si les specimnens ne sont pas analyses dlurant cette p~riodle, its peuvent
alors 6tre congel~s et d~gel~s. Toutefois, Ia congelation et le dlegel, surtout do fagon
rep~t~e, pout produire une perte do l'activitA des specimens A cause de Ia degradation
des toxines.

3 Certains sp~cimens peuvent produire des reactions faibles. Plusieurs facteurs peuvent
diro A l'origine telle quo la presence do vari~t(§s faiblement toxig~niques, des niveaux in
vivo de production de toxines bas, ou la presence de substances qul s'associent ou
d'enzymes inactivantes dlans la matibre fecale. Sous ces conditions, los specimens
doivent 6tre reanalyses ou un dchantillon frais dolt dtre analys6. Des analyses
add itionelles qui peuvent dire utilis~es en conjonction avec 'analyse do C, DIFFICILE
TOX A/Bit1 incluent 'isolation do l'organisme sur un media s~lectif, Ianalyse par
I'agglutination du latex pour la detection do C. diff icife (l'organisme), ou alors Ianalyse do
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la cytotoxicitA de la culture de tissu pour la dotection do la toxine de C. diflicile. L'isolation
do l'organisrne ne confiffne pas son caractdre cytotoxig~nique. Cela doit Atreoconfirn6 par
des analyses additionnelles de l'isold en utilisant soit l'ELISA ou une analyse de lissu do
culture pour d6montrer un caract~ro cytotoxig~nicjue. Do la mmem mani&re, I'analyse par
agglutination dui latex, qui d6tecte une prot~ino do C. difficile non-toxique, no d~montre
pas la pr~sence d'un caract~re cytotoxigdnique de C. difficile.

4 Certains isoles cytotoxigdniques do Clostridium sordeffli produisent des toxines
similaires dlans leur biologiques ainsi quo dans leur propri~t~s physico-chimiquos et
imrnunologliques aux toxinos do C. difflcile. Ces isol~s, toutefols, nont pas AM d~toctbs
parmis les patients sous traitemont antibiotique d~montrant une diarrh~e et colite.

6 Los sp~cimons f~caux qul ont AtA pr~servbs dlans 10% de Formalino, Merthilolato-
Formalino, Formaline-Sodiurn Acetate, ou Alcool Polyvinyl no peuvont pas 6tre utilis~s.

6 Les caract~ristiques do performance de I'analyse de C. DIFFICILE TOX AIB II Wn'ot
pas AM6 compl~temont 6tablis au gein de la population podiatrique-

LES VALEURS ANTICIPtES
La predominancey d'une analyse C. DIFFICILE TOX AIB TEST positive ainsi quo d'une

culture de tissu cytotoxig~nique positive 6tait 5,4% dans une dtude et 8,6% dans une autre
Atude. La predominance changora d'un endroit 6 un autre ot les h6pitaux pouvent d~montrer
des taux plus ou moins importants; que ceux qui ont At6 obsorvA dans lo site utilis6 pour
6vahuer C. DIFFICILE TOX A'S TEST. La maladie associ~e avoc COostridium diffiilo est
principaloment une maladie niosocomial des patients ag~s, et les h~pitaux qui ont des
nornbres plus Alev~s do patients ages peuvont Atre confront~g avec des taux plus
importants. It est important do consid~rer los r~sultats des analyses en conjonction avoc los
symptornes dliniques, parceque certaing adultos on bonne sant& et un grand nombre
d'enfants en bonne sameA (usqu'a 50%) soront positils pour la toxine de C. difficile (positif
pour Ia toxine soil par culturo do tissu, soit par ELISA). Do plus, des taux do contaminations
par C. difticile ont At6 rapport~s A hauteur de 22% a 32% parmis los patients avoc fibroso
cystique.

CARACTtiRISTIQUES DE PERFORMANCE
Evaluation clinique

L'analyse do C. DIFFICILE TOX A18 TEST a At6 compar~o avoc I'analyse do culture de
tissu dlans quatro h~pitaux des E.U- et de fagon internoA TFCHLAB®. Leg specimons inclus
dans 1l6valualion oat At soumis a des laboratoires cliniques pour des analyses de routines.
Lanalyse de culture do tisgu a Ate faito solon les procedures intomnes. La Table 1 montre une
comparaison ontre l'analyse do C. DIFFICILE TOX AIB TEST etI'analyse do culture do tissu.
Parmis leg 1.152 specimons inclus dlans Il6valuation, approximativement 3,6% AtA parmis los
enfants do • 2 ans d'agos. Aucun specimen analysA a produit des r~sultats d'analyse C.
DIFFICILE TOX A/B TEST(+)lculture do tissu (-). Do fagon general, la sonsibilitA do I'analyse
do C. DIFFICILE TOX A/B TEST se trouve entre 83,3% et 96% (intervalle de confiance, entre
87.4 ot 95,0. p=0.05). [a sp~cificitd 6tait do 100% dlans toutes los etudes. La valour positive
predictivo Atait do 100% dans toutes les etudes et Ia valour negative predictive so trouvait
entro 90% et 99,5% (initervallo de confiance ontro 93,8 et 99,8, p=0.05). La correlation se
trouvait ontre 94,9% ot 99,5% (intorvallo do confiance ontro 96,6 ot 99.4, p=0.05).
TABLE I Correlation do Ianalyse do C. DIFFICILE TOX A/B TEST avec Culture do Tissu

(n=1.152).
Tissue Culture

positive negative
positive 185 0

C. DIFFICILE TOX AI TEST
negative 14 973

Sensibilit6 92.2% Valour Positive Predictivo 100%
Specificit6 100% Valour Negative Predictivo 98.6% Correlalion 98.8%

Comparaison interno
Dans une Atudo falto internement Ianalyse do C. DIFFICILE TOX A/B ItI T a 6te

MI
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compar6e A celle de C. DIFFICILE TOXA/B TEST. Dans I'Mtude, 218 specimens cliniques
repr6sentatifs de ceux normalement sournis au laboratoire clinique pour 'analyse de C.
difficile ont 6t6 6valu6s. Les r~sultats obtenus par lea deux analyses sont comparables.

Centrifugation
Un total de 337 sp6cimens f6caux, en Incluant 30 posilfs et 307 n6gatifs, ont 6t6 6valu~s

pour determiner l'effet que la centrifugation pourralt avoir sur Ia performance. Pour cette
analyse, des specimens ont t< dilu~s et m~lang6s avec un vortex tel qu'il eat d6crit dans lea
instructions. Les spcirmens ont WtA centrfug6s (5000 ' g) pour enlever les mat6daux
insolubles et le fluide surnageant analys6 avec le C. DIFFIC/LE TOX A/S TEST. Les rbsultats
ont MtA compares aux r~sultats obtenus avec ia m~ree sere de sp6clmens dilu~s et m6langes
avec le vortex qui nont pas Mt6 centrifuges. Les r~sultats ont demontr6 une correlation de
100% entre lea sp~cimens centrifug6s et ceux qul nont pas WtA centrifuges.

LES RtACTIONS CROISaES
Une vari6t& d'organismes ont At{ kxamin~s pour determiner 1'6tendue des r6actions

crois6es en utilisant 'analyse de C. DIFFICILE TOX A/S TEST Pour ces analyses, des
cultures de bouillon mrlangees avec le Diluant ont WtA 6valu6es. Des cultures de bouillon
durant leur phase logarithmique de croissance contenant >100 de bacteries par miL ont WtA
utilis~es. Une liste des organismes qui nont pas reagi sous aucunes des conditions est
reprodulte dans la Table 2. Les seuls organismes qui ont r6agi 6talent ceux de C. difficile
toxig~nique et ceux de C. sordelli (varldt6 VPI 9048) qui ont produit des toxines r6agissant
de mani~re significative et non-sp6cifique avec lea toxines de C. difficile. Une variMtA non-
toxigdnique de C. sordel/ii qui ne produit pas de toxines HT Atait n6gative dans I'analyse. C.
Sordellii n'a pas 6t6 impliqude dans la colite pseudomembraneuse ou dans les diarrhfie
associAes avec les antibiotiques. Les vari~t~s C. difficile toxigeniques qui ont AtA analysaes
ont inclus six vari~t~s toxig~niques A caract~re entre falblement toxig~nique jusqu'A
fortement toxig~nique et deux representalent des vari~t~s non-toxlgeniques. Lanalyse de C.
DIFFICILE TOX A/S TEST a d~tectA toutes les six vari~t~s toxig~niques et n'a pas reagi
avec les deux vari~t~s non-toxig~niques.
TABLE 2 Organismes qui nont pas reagi sous analyse de C. DIFFICILE TOXA/B TEST

Aeromonas hydrophila Clostridium sporogenes
Acinelobacter Iwoffi Clostridium tetani
Bacillus cereus Enterococcus faecalis
Bacillus subtilis Escherichia coli
Bacteroldes fragilis (toxigenlc/nontoxigenic) Escherichia coil (enteroearnmorrhaglc)
Candida albicans Klebsiella pneumonlae
Candida krusei Peptostreptococcus anaerobius
Candida tropicalis Proteus vulgaris
Clostridium bifermentans Pseudomonas aeruginosa
Clostrdium botulinum (Types A-G) Salmonella choleraesuis
Clostiddium chauvocei Salmonella enter/tidis
Clostrddiurn difficile (nontoxigenic) Salmonella typhimurnum
Clostridium haemolyticum Shigella flexnerl
Clostdriurn histolyticumn Shigella sonnei
Clostdrdium nevyi (Types A, B, C) Staphylococcus aureus (Protein A-negative)
Clostridurn perfr/ngens (Types A-E) Staphylococcus aureus (Protein A-positive @ <10
Clostidiurn septicum Streptococcus pyogenes
Clostridium somellii (nontoxigenic) Vib/ro parahaemolyticus
Clostrid/um spiroforme Yersinia entercolitica

LES tFFETS DE LACONSISTANCE DES SPCIMENS FICAUX
Les r~actions des specimens f~caux A consistance variables dans I'analyse de C.

DIFFICILE TOX A/S TEST et dans I'analyse de la culture de tissu sont montr~es dans la
Table 3. Les taux de r~actions positives Atalent similaires parmis tous lea trois types de
specimens fecaux. Tous les specimens ont AtA sournis A I'analyse pour C. difficile. Les
conditions de soumnissions 6taient I'histoire clinique du patient et non pas la consistance du
specimen. Dans des 6tudes additionnelles, les toxines A et B tr~s purifies ont WtA utillses
pour contaminer le liquids, le semi-solide, et les specimens f~caux solides.
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TABLE 3 Los effets de I'uniformitd des specimens f6caux

Specimens Specimens SpbcimensAnalyse Liquides Semi-Solides Solides
Nombre de specimens(n=435) 150 133 152
C. DIFFIClLE TOX A/B TEST Positlf 13 (8,7%) 11 (8,3%) 13 (8,6%)
Culture de Tissu Positif 13 (8,7%) 14 (10,5%) 15 (9,9%)

C. DIFFICILE TOX AB TEST a d6tectA le toxines A et B dans le liquide, semi-solide, et dans
leg specimens solides A des niveaux similaires t ceux qui ont 6rt observes avec ls toxines
A et B pr~parees dans le Diluant du kit.

REPRODUCTIBLITI ET PRICISION
Cinq sp(cimens f~caux (un specimen n~gatif et quatre positifs) ont 6tA envoy~s a quatre

laboratoires ind~pendants pour analyse avec C. DIFFICILE TOX A/B TEST. Tous les
specimens ont eta maintenus congelds jusqu'A ce que I'analyse alt Ate faite. Les resultats de
chaque laboratoire ont alors ete compares avec les resultats internes et leg r(sultats de
chaque partie se sont averes identiques. Les quatres specimens positifs ont AtA confirmins
positifs et le specimen negatif a tee confirma negatif A chaque laboratoire.

Le coefficient de variation (CV) d'intra-analyse de C. DIFFICILE TOX A'B TEST a 6te
determine en analysant 32 positives et 32 negatives reactions de control de m~me qua 8
negatifs specimens fecaux. Chaque sp6cimen fecal a Ate analys6 dans 11 puits. Lintra-
analyse %CV 6tait de 7,190 avec le contr6le positif, 6,557 avec le control n~gatif, et 9,697
avec leg specimens f~caux. Linter-analyse CV a AtA Atablie en utilisant quatre specimens
f6caux positifs et 1 n~gatif analyses e des temps determines de 0, 24, 48, et 72 heures. Le
%CV se trouve entre 9,9 et 29,6, avec une moyenne de 16,3.
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PremierrTm Toxins A&B
Enzyme Immunoassay for the Detection of Clostridium diffiie

Toxin A and Toxin B in Stool Specimens

ITAILIANO p 6
Test immunoenzimatico per la ricerca della Tossina A e B

di Clostridium difficile nei camnpioni fecali

FRANCAISE p 10
Test immunoenzymatique pour la d~tection des Toxines A et B

de Clostridium difficile dans des 6chantillons de selles

ESPANOL p 14
lnmunoensayo enzimnatico para la detecci6n de Toxina A y Toxina B

de Clostridium difficile en muestras de materia fecal

DEUTSCH p 18
Enzymimmunoassay zur Nachweis von Clostridium difficile

Toxin A und Toxin B in Stuhliproben

*Meridian
Bioscience, Inc.
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PremierTM Toxins A&B
Enzyme Immunoassay for the Detection ol Clostridium difficile Toxin A and Toxin B in Stool Specimens

me Catalog No. 616096 v For in vitro diagnostic use only.

INTENDED USEIC h tetoofhoodndoe

Ipreir 
TE

MT OD~s SA& B is a sluabtiative enzyme Lmlmunoassay for ahe detection ci Cxoxtridiait diffed~e toxin A and toxin B in stool iroms patie nis with antibiotic associated

diarrhea Premier Toxins A&B is intended tor use as an aid in diag.osis of C diflice assoiated disease

EXPLANATION 
a

Tosigenic Ciostr#itam dfixiufe is a major causeo antibiotic .ssociated diarrua and colitis andisthe c his orgenism f irouay aoso tco i
' peutrershrf

!?

coltis Alhbough about 2/ o normal healthy colodr n izdwith C. many patient acquir this orasts tough ood idhnI .W Eoed 
g -to

most anti ocs in thought an allow protiteration a toxgenc .ydst a ti na an Two toins toxin A and oin B are associated wi

disease caused by C. ifie] These toxins are P nrtspochmcaly and b rioogicallydistinct. Artisten reparedtagans ithied tovin A or toxin B does not crosscu alct

with thusocher toxin Teem A has been described us an enterotoxiln and causes ar ncness inle pi e rterfuid acmttienfaOr

diarrhea
9 Toxn B is a potent cytoton which causes r ounding ot Ceils in cultC ue.7. In hamsters, tosin is lethal whes a isteredesmtraIenoas bi

Intragastrlcauly if combined with sublethal dosesof toxiA The C on ibt on of tox n 9 the development of disease n the qua is not u ndertood. that however

beer hypothesized that the two Proteins way act syne rgstically ms. a i 
p

The most frequently u est n the diagnos of C d te coltis determnatio n o ox n B in paents' sn by cel u ure with etraiao o thetx by speciic

antiserutt Althougb this assay is extremety sensiive, and the presence of oxin has a positia correlaton to 9h-100 of patienes a if c sevr [ isaey i te re

cell culture capabitity and up to 72 hours of incubation in addtion the cytonin assay i not standardized and the procedures an es

G10AL PRNILES 

IOekvymcoaaecae

GICALO P NCcP i ossyo he direct depatIeon of Chostradwum Corlceti x~nanPO u aned roan x in Aho sand pcyclo... antibodies are added to

Premer Toxins A&B is an enzymehimmnoavsay t t dire dt tiont Cios ; dii tin A andtox B nsool sames Breakawayricrowilsarecoated

with teem specitic m Iono aloat and potyctonal antibodies. Dhlned p atie ntHR p-con elgat d toxin po llonia ted ar-oin Aspec ac d 3r b oth toxinsal aonties are Ad dedtod

tyionlelts if either ten is present in the ditied patient samples. s ubpcnjgtedetoxirl potyto de and te icmfobtheoozm) compls are t ewi

remain in the microwes auter washing After fa inal washing seep , a strae/cbomagti n p eros e d th etb ahyelow colr he wes Any bound

conjugate converts the substrate/chromagen to a blue color Addition of acid (Stop Solutni coe the ntseto,0 yelontcolor

MAEIASpOVIDED
M AnTIboS cOatED welt coated with mouse m.nocornal an toit A antibody and polyconal goas anti toxin B antibody

2.Posite Cooled (26m) - tactted toxn A and BIn buttered potein solatio cootaining ramicin and thimeros a0 e02% asa preserative

32 Sam ei uetNatVeCtnlrttei solution contatning getici and puroth osat cl0.2%) asprservaive

4. OX Wath Bolter Semi) -concentrated wash butle containin thimerhgal(0.2s) as axpeenbie

5bargaine Can!ugate (6.ret) -polyctonat gout anti-rosin A and oe B antibdie c gas buf d roensoluoncontainng

genttairucia and igierosal (0.02%) asa Pnes7 e aPriorde afdtetram.y' been.dne

6. Subtrate (12 5ml) Buffered solution contai ureA e o ntatrweth eiinF t

7 Stop Solutio. (13 On) -1 M PhosphorlC acid CAUTION Avoid contact wish skin Ftush Wittr water i cottact oc

8 96 Sample Transfer plpets
9. 2 Microwell plate sealers

MATERIALS NOT PROVIDED
1 Test tubes for dilation of sample

2. Distilfed or deiOnmzed water.
3OPTIONAL EIA rgcronell reader capable of reading aborba

4Squirt botte
5 Pipets and graduated cylinder fOr making 1 X Wash Buffer

6 Wooden applicator sticks.
7Absorbent paper
8 Incubator 37

T- 2 C.
9. Timer.

1 iWaste Container with disinfectant (i e .40% solution at household bfeachl and/on autoctavuble biobuourd bags

12, Disposabl eye 
Ii 20 moye mlsito u

13. OPTIONAL'Stat Pay- 2200 tnbuta 
In/Shake 

or use 20
Stat Fasre is a tradewank of Awareness Technology, Inc.

PRECAUTIONS
I All reagents are lot in vitro diagnostic use only.

2 Kit reagents should be warmed to room temperatukre (24
° - 2

7° ) and gently mised betore euse

3. Do not mouth pipet samples or reagents Avoid contact with skin er macout membrates

4 Do not smoke, drink or eat in areas where spectmens or kit reagents ane handled

2
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5.Wear disposable glIoves whi le handlIng9 specimen s and tho roughly wash hands afterwards.

6.use only the reagdents provided stith this kit. Do not interchange reagents Iron, ditterent kit lot numbers.

7D. Onont use kit beyond the exiration date given no the kit label.
8. STP SOUTIO contins M p osphri acid. it contact with skin or ra ...cousmmbranes ccrafs, tush with water imendidately.

9.Patient specimens may corntain intectisu agents and should be handled at BioaeyLnt2srcmeddisIeCGIH aulBiaeyinMrboog

and Biomedical Laboratories," 1988.
1 0.Avoid splashirg 00 forming Of aersl when handling, dituting an transteering Specimens.

1 1.Asoid microbial contamination of reagents or incorrect resutts muy occur. UoeprSe e rs oaiatm fdm so aet a as

12. Trarsler pipets prosided must be used ton Specimen preparation and transe.Ueoeprseie.Coscnalrnlo tsmlso egnssalas

13. Alt stool samples must be mixed thoru -pl, raodeastol otsisteid tt. to insure "amreresettatit sapl pioht ppeie

14. Reagent concentraitrion cuhation tIfmes snd temperatu res have keen optdmized for sensitivity aird speciticity. Best .enults ate obtained by ad herirtg to hs

opcc iticat ios n
1 5.positive Control contains inactivated lenin A and tosin S. However, it should he handled as a potential bionhazard.

1 6.Held all salas seelicully to insure Proper drop esie andt delivery.
17 Do not altow Ilte lips ot any vial to touchIf the microssells.

18. Replaced colored caps on correct vials.i h O ahBfe)D o u ute

19., All reagents are provided already dilated In the proper concentration pleacet th 20Xfciyn W ash Buf bei.D nat duelsfrd r

20. Any deviation below on above net incubanotiron lmeway aflect selnstivity aird seiiiyaduol eaodd

SHELF LIFE AND STORAGE
I. Store all hit reagents at 2 -t"C. Reliurm kit to the relnigreaton Promptly aft"fur uses.dth eicnt1 htmc oc n

2. Keep microwells in Poach until the punc Vhrech roem temperature to avoid condensation. Return all unused micowfandteescntoziokpuhad

seat tightly.
3. Difluted WASH BUFFER may be kept at roonm temperature and used ton up to three months.

SPCollEctsto specImNs inoacen itGht container with no preservative. Alt stool epecireens should be stoned at 2' -8"C and tested as soon as possible. Ideally,

soletooel specimenshol beo tleste withi 24 hours bet Specimen may be held at 2~'8-8C ton up to 72 hours prior to testing. It specimens cannot be tested withtin 72

husthey spcms hould be toenistedwiathetv opec receipt at -20C or colder. A single freeze thaw cycle should net atfect redouLf.S IsRepeated treezing and thawing of

husamples should be avoided. Usmedonlythe SML LLNTpoiewthhskit toe diluting specimens. Specimen can be stored diluted in Sample Fallent in a sealed

tube (as described in SPECIMEN PREPARATION helowl ton upnto 8 hours at 2"-8~C.

REAGENT PREPARATION - meitl fe s

1. rn h niekt nldn mieowel[ pouch, to room temperatute 121 ~'27"Cl befloe use. Retur to 2~'8 meiteyatrue

4. Refcbtl nayEA agl eedn nse ossec n hruhess witis whicir the rieiowellsa ur washed. Carutully toltw the recommended

was pecdn sotie nteEAts rcdr.A uoae ahrmybe toed.

5. Prpare1)0 ash Btleras neded.For xampe: S.n~t t 200 Was Bater +OSnm of distilled or deisnivedl wash in sutlicleot to wash onoe strip. Place in clean

6. ne OSIIVEandoneNEGTIV COTRO wet mst e iclucd itheac nn ot specimetns Use the POSITIVE CONTROL as provided. DO NOT DILUTE.

7.UeEApaesaest6oesa arn neainses u osate mremv paper backing before are.

SPECIMEN PREPARATION (1:5 Sa pl Diluton)
1Add 200Iul at Sample Mittest to a clea tes tube wihpropper assembly (or equivalent).

2. Mix stool as thoroughly us possible prior to pipeting.
a.Fo niq io emisolid stool: Using the disposable transfer pipets and measuring la the leSt calibation muraks (bs), 'transfer 50dt of stool into the dilution

tube containing SAMPLE DI LUENT. Rinse the transfen pipet by drawing the saisses~ 5adoto ~epptsvrltms eoeppiadvre h

suspension thoroughly (15 seconds). and replace pripet in tube.

h. SlidStols:Usig awooen pplicator stick, transfer a small 'BB' sized porlion (3-4 elm diameter) ot thoroughly inland stool into Sample Diluent. Eomusify

stoluing theIS woode appwaod n stca hn oe 5 eod. lc transfer pipee in the tithe. Promptly proceed to assay.

Note Nlo centrifuging ot specimen in needed.

PROCEDURE
This product is to be used bay trained laboratoty personnel oniy.

NOTE: With large numhers of speiensHr, repetitie or prultichannel pipets may he used ton dispeinsrg the reagenta.lsoeHsro a engtiecnrlwl

1.Alter the pouch has reached 21 '-27"C. break oft the nreq ire number of micrawells (ore well Ion each specimenplsoeoitvanoengtvectrlwt

per batch). Place the micrawelIS in the micflowedt strip holder and record the location ot all wells. Unused microwelit mudst be resealed in the poucit imnoediately

2. sin te oriinLF tase pipAD TO RAwGup dlaed stool to the 100de calibration point (second trark tromn tip of the pipet) and add la the appropriate well (place ptpet

tip hallway into well and let sample slowly ran down side ot well).

3.Add two free-tailing drops of PrositiSeno ee t00d (second mark o transfer prpet) Neaiv Control (Sample Cemuent) to the appropriate welts.

4.Add one firee-fiatling drop at Enzyme Conjugate (50,ti) to alt wells. Mie wells by firmnly shaksingyswinfimg the plate for 30 seconds.

5.Cat plate sealer to size and press firmly onto top at micrweheas to seal. Incu bate the plate for 50 minuntes at 35`-39"C. Alternatively, laboratories equipped with

a heated plate shaker (Stat Fatnn-22CO(1 can incubate andt rotate the plate hour 20 minutes at 3Sit at ieee0 rpm (useting FE).

6.Caretully. remove the plate sealer and wash wells (see REAGENT PREPARATION):
a. Dump plate contents tirmly into a hiohaaraad hordeepace.
b. Bang the inverted plate on a clean stack ot paper towels

c. Fill all wells with 1)X Wash Batter directing steace of huller to the olden ot the wells to avo id foaming. Immediately proceed to Step 6 d.

3
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d. Repeat wash cycle demip, bang or fresh towels, fill) lote to six times (for a total of 5 7 washes) After the last fill, dump and barg plates on fresh towels hard

eno.ugha to remove as much ercess wash buffer as possible but do 001 allow wnIls to completely dry at any time

7 Clean tile underside of all mots with a lint free tissae
8 Add two free ilfing drops of Substrate (I 00hi) to each well
9 Firmly shake/swirl the plate for 1 0 -5 seconds then ircabale for 10 minutes at 21 -270

10. Add two free-falling drops of Slop Solation 110 to all wells- Shake/swiRl the plate firmly for 30 seconds to assure complete misingr After addition of Stop

Solution, wail 2 minutes before reading (Step 1i1 NOTE initial color of positive reactior is bIla, which charges to yellow upon additior ol Stop Solutio.

1. Observe reactions:
a Visual Determination - Read within 15 rainutes after adding Stop Solution

b Spectrophotomneti etermination -Zero EIA reader on aI Wipe the underside otwells wit a lint ree lMaye Read absorbance at 45Onm or 450/630nm within

30 minutes of adding Stop Solution

QUALITY CONTROL
The Positive and Negative Controls mast be used with each batch of specimers to provide quality assurance ol the reagents and the procedure it is suggested that the

resulIts of eah quality control check be recorded in an appropriate log book to mairnain high duality testitg procedures and compliance with regt latory agencies

Tee Negative Co otrol should read <c.550 at 4 5 unt ard <01 O
0 at 450/630nm but groster than 0.00 It control is <O gO, re-blank the plate reader to air and reread the plate

The Negative Control should be colorless to taint (barely visible) yellow when read visually.
The Positive Control shoald read less than 2 999 bat g reater than 0 600 at either 450rm or 450/630nm The Positive Control should have a detirte yellow color wher

read visually
If the expected reactions are rot observed, please contact Meridian Technical Services Department at 1 800 343-3858

Any positive well without visible color shoald be repositiored, wiped or the underside of the well and reread.

At the time of each use, kit components shoald be visually examined tor obvious sipns of microhial rortaminaotion, freezirg or leakage

INTERPRETATION OF RESULTS
1 Visual Reading

Negafive = colorless to faint (barely visible) yellow
Positive definite yellow color

2 Spectrophotomelric Single Wavelength (4Stnnr)
Negative = 0D450< 0 150
Positive = 00450 Ž 0 150

3 Spectrophotometric Dual Wavelength (450/630nmn)
Negative = 0450/630 < 0100
Positive = 0D450/630 Ž01 00

Extrenmely strong positive reaction may yield a purple precipitate wilin a few minuates of slopping the reaction.

A positive result indicates the presence Of C difficile toxin A and / or B A negative retua indicates the absence ot tories A and , or that the level of loxin is below than

which can be detected by the assay The rtrageitude of the O. above the cut off. is tot indicaitav of tile severity or extent of the C difif6cile infection

LIMITATIONS OF THE PROCEDURE
Premier Toxirs A&S detects the presence of Ctlstridium diffi/ce toxin A and toir B in stool Failure to detect txeai A or torin B in stool from patients with s uspected

C dificite associated disease niay not preclude actual disease but may be due to such factors as improper collectiotc handling gnd storage of the speciten or foal

corcentrations in stool befow the detection limit of this kit The Premier Toches A&B kit wilt detect tooln A at levels Ž1 4 nsgml stool and toxin B at ltvens Ž2.4 e/rot

stool Reactivity of positive samples as determined by Pretier ToSins A&B may decrease with time due to degradatiotr of the toxins As with any diagnostic test, the

results of Premier Torins A&B shtoid be interpreted with respect to patient history and other clinical and laboratory findings

The performance of this assay has tot been evaluated in a pediatric popalar. 
oer

Cemain stal as of C sordelgil prod uce toxins which are immunolopically cross reactive with C diffic/ie toxins A and . C. srde18ti has not been isolated however from

stool obtained from patients with amttloc associated diarrhea or pseudomembranous coliis while C difiicie was found to he present eSlr

EXPECTED VALUES
Thefreqencyof antibioticassociated darheacaused by.C dceis dependen on several factors including: patient population, type of institution and epidemiology

The reporend incidence of C. hficide associated disease in patients suspected of having antfbiotic associated diarrhea is15 25%1 although different facilities may find

posifvity rates outside this range

PERFORMANCE CHARACTERISTICS
The performance of Premier Toxins A&B was evaluated in a clinical study performed at two sites In the U nted States The kit was compared to the celtular cynotoitcty

assay and discrepant results were resolved using toaigenic caltu re and a competitor's EIA for tonies A and .

CyttIoion Result: Cylotoubn Result; Cytotoxin Result:

Premier Site 1 Site 2 All Sites
Toxins A&0 Results P'S e

PoS 55 7 35 6 90 13

Nee 3 257 2 208 5 465

Performance Statistic Value % Cl Vl 95% C] Val 9 I

Sensitivity 94 8% 856 989% 94.6% 81 8-99.3% 94B7% 88.1-9.3%

Specificity 97.3% 94.6-98.9% 972% 940-990% 973% 954-985%

Posiive Predictive Value 88.7% 781-95.3% 85.4% 70.8-94.4% 874% 81.0 93 8%

Negative PredCtive Value 98.8% 96.7-99 96.6-999 9% 975-9 %

Covrelation 96.9% 94 4-98.5% 96.8% 9 86% 9 91-9. 1%

Performance of the Premier Toxins A&6 EIA was equivalent at each of the clinical trial sites Overall sensitivity and specificity compared to the reference cynotoxin

method were 94.7% and 97 3%, respectively Exmination of the 13 false positive specimens revealed that one was positive by toxingenic culture (ie yielded a C ddtficile

isolate producing both toxins A and B). Four other specimens were positive by a competitor's tonir A;B EIA Thus, 5/13 (38%) of the false positive specimens had

additional independent evidence supporting the presence of tbxigen;o C ditffcite. Toxigenic colnure was negative on 3/5 of the Premier Toxins A&B negative, cyiotoxin

positive specimens In addition, all five were negative by a competitor's toxin A,' IA
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A competitor's A+B EtA (Warmpolts Laboratories) was also run on at each trial site. R.salts are corpared to cytotoxin and Premier Toxins A& B below:

Canotonin Ret.it

F - ihTns As Rest Pn i

7 Peemion m~~9acpole AIR EtA
Toxins ASS Resuets Pos T fea es 7 465Poxn0A& R euts an

92~~~~~~~~~~~~~~~eteg t 461 Pert0,0ane, Statistic Vatne 95% CtR I P it V~~~ ~~~~~~~~~~~~~~~~~~~~alu 95% SICIif~it . 8 1U
Astatine Pedermance eVe tratlenstet 995% CIsCl0

CsPsitoio r r 5 63.0-05.0% I' Spenitiitye 90 3% 955 97% 5
C.oNPostiti, i 9117% 6 95 6 % % $PciiAt
C- N egativity 9/7% 569% Positive Predictive 9al 1 -9 799

Agreement -- w5% 9.-a.PNeatePeiteetr 9.5 07-.4
-- Cornetatiof t 9655 94.7-9.9%

Agreemenn t between the two lEA's for toxirs A&B was 96.5%. Two of the 11 specimens positiv e by Pretren Tooins A&B and negatise by tlhe competitors EIA were
positive by cytotookn and another specimen was positive by taxigneic cultare None ot the 9 specimens positive by Itte competitors E IA and negative by Premier Toxims
A&8 were positive by cytotosin

Wamspole'
0

is a trademark of Warnpote Laboratories

REPRODUCIBILITY
The reproducibitlty of the Premier Tooins A&B test was established usi n negative. low, medium and strong positive samrpies and controls tested in triplicate in three
difterent batches at three sites Inlter and intra assay sariarces were calculated and are given below.

#~ iv
PtC 5,0 7 1'. bMedium Lo , 7

Seveure Mvri Vnafce onogaI #etle !

Moan Absonebonce 2. 0103.1 w 1 1465 8 0 009

Witlox lean CV 415 24.5% 7.% 6Cr, 1.% 20.9%

_ 6enweroe n nun CV 70% -r 6 2r', 22 IaC r all 31.7%

INTERFERING SUBSTANCES
Results ol Premier Toxirs A& B testieg are not aftected by blood, barixm eulbate, metronidazole or vascotyeila present in stool speciwens)

1

ASSAY SPECIFICITY
The speciticity of Premier Toetins A&B was tested by atilizing the tollowirg bacterial or viral strains. Positive and negative stools were spiked wish a 1 xl Q

s
bacteriomrnl

and tested by Premier Toxins A&B. The only non-C. diflic/ge mioroorganisms reactive with the Premier Toxins AS&B were two strains ol C/ose/Itrln;u sorldolh/, TOCC
9714 and VPI19048. Both ot these strains prodace toxin A and B honmologees HT and LT respectively. All ottoer organisms were tounrd to be negative when spiked into
the negative stool. In addilion. Otrey did rot intortere with the posisive specirraenr.

03

Microosganisni or viras (# strains tested)I

Adenoviras 40 & 41 (2) Aeromoeaas hydrophz/la (1) Bac/tlss cere$s (1)
Batc/I/us sutail/s (1) Bactero/des [rag/Ibs (1) Cnenpylsbacter col/(l}
Carnapylobacter jejuani (1) Candida ail/cans (1) Clnstr/diumn butyricum (I1)
Clostnidium duff/cile non-Sos. (7) Clostr/dim hnaemotyticwea (1) Clostrdidum hnistolyt/cumva (1)
Clostridism novyl (1) Clostr/diume penfringens (I) Ctsstrid/auen sept/corn (1)
Clostr/oi/um sporo genes (1) Clostridiums tetaxni (1) Esnterobacter aerogeenes (1)
Enterotacler cloacao (1) Escherichia cobl (3) Helicobacter pylor/( 1)
Klebs/ella peaeumsoniae (1 ) Peptostreptococcus anaaerobius (1) Porphyromssnas asascscharolytica (1)

Profess vulgar/s (1 ) Pseudornoeas aeruginosa (1) Rofavirus (1
Salmonella typh~m urium (1) Sefal/a liquefac/ens {1) Shi/gel/a dysenlelae (I)

Shnigel/a tlcxner/ (1) Shligel/a sonnseti(1) Slaphylorcoccus aar eus (I) Staphylococcus asereus

(Cowan I) (1) Staphylococcus ep/dermn/d/s 1( 1 Streptococcus (aecalis (1) V/br io c/aolerac (5~)
V/trio par ahaermolyt/cus ( 1) Y ers/ima ennteroco//leca (1

T he Premier Tovins A&B test was also evaluatrd using several reterence strains ot C. diflcite. Strains were groxwr its BHil broth for 48 boors and tested for reactivity with

the Premier Toxins A&Bg test. Results sammarized below, indicated than the lest correctfy identified all toxigeric strains ot C. allff/ce, ever thsose pnodtecirg orly loain
0. No cross-reactivity was observed with nor-tosigenic strains at C. rlit//oie.

C. difficlle Toxins A&B Poe
/ipe ITotal (% Colmrcil

ACB 25/25 (100%)1
AI* 3/3 (100%)

AIS a/n4 (1..

'run ea~ ~ ~~
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TOX A/f QUIK CH~EKT" 510(k)

APPENDIX E. Protocol for Meridian PremierTm Toxins A&B
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5. Small testtubes, such as IgxT mm ort2x75 mm

qlmmuno~ad'® Toxins A & B PRECAUTIONSIm m uno ard ToxiE1. All reagents are for in vitro diagnostic use only.
2. Do not store at temperatures above 2-8 C. Do not freeze.

A Rapid Enzyme lmmunoassay for the Detection of 3. Do not deviate from the established insert method or falsely positive or falsely

Clostridium difficile Toxins A and B in Stool Specimens 4. Some p atient specimens contain Infectious agents; therefore all patient
specimens should be handled and disposed of as If they are biologically

f-B Catalogue # 712050 [] invitro diagnostic device hazardous.
5. DO NOT Interchange the Test Card, Enzyme Conjugate and Positive Control

INTENDED USE reagents from different kit lot numbers. The other reagents (Sample Diluent,

lmmunoCardf Toxins A & B is a rapid, qualitative, horizontal-low enzyme immunoassay Wash Reagent Substrate Reagent) can be Interchanged between kits

(EIA) for detecting Clostfldium difficelo Toxins A and B in human stool. This assay is used providing the reagents are within their expiration periods. Do not use any

as an aid in the diagnosis of C. difficile-associated disease. reagent beyond Its labeled expIration date.
6. All stool samples must be mixed thoroughly before testing, regardless of

SUMMARY AND EXPLANATION OF THE TEST consistency, to ensure a representative sample prior to testing.

Toxigenic Ciostfdium difficile is the leading cause of nosocomial infectious diarrhea in 7. Failure to bring specimens and reagents to room temperature (20-26 C) before

developed countries. An estimated 300,000 cases of C. difficiae associated disease testing may decrease assay sensitivity.

(COAD) are seen per year in U.S. hospitals alone. (1,2) Clostridium diffiolle is the etiologic 8. Inspect Test Cards before removing the foil pouch. Do not use Test Cards

agent in approximately 25% of all cases of antibiotic-associated diarrhea. Virtually any that hav holes In the foil pouch or where the pouch has not been completely

antibiotic can predispose a patient to CDAD. The clinical presentation for CDAD ranges sealed. False-negative reactions may result due to deterioration of the

from asymptornatic colonizaion to life-threatening pseudomembranous coitis and toxic Improperly stored Test Cards.

megacolon. (2) Most pathogenic strains of C. difficile produce two biologically and 9. Do not use the Sample Diluent or Positive Control If they are discolored or

immunologically distinct toxins: toxin A (enterotoxin) and toxin B (cytotoxin). Toxin A was turbid. Discoloration or turbidity may be a sign of microbial contamination. It

once thought to be responsible for most of the pathology seen in human CDAD until Is normal for the Wash Reagent to appear slightly turbid.

reports of clinically relevant disease caused by strains of C. diffice that produce only 10. The Substrate Reagent Is light sensitive and should be stored in the dark. The

toxin B began to appear in the late 1990's. (1) The most accurate assay overall for the appearance of the reagent should be clear and colorless. If the reagent

detection of C. diffic/e is the cytotoxin assay, however the method requires tissue culture exhibits any color or is turbid it should be discarded.

facilities, 48-72 hour incubation and is not standardized. (2) The use of a rapid test such 11. Hold reagent vials vertically when dispensing drops to ensure consistent drop

as ImmunoCard Toxins A&B enables the physician to verify infection quickly. begin proper size and delivery.

treatment and to initiate enteric isolation precautions in a hospital setting. (2)
SPECIMEN COLLECTION AND PREPARATION

PRINCIPLE OF THE TEST The stool specimen should be transported in an airtight container and stored at 2-8 C until

ImmunoCard Toxins A & B consists of a membrane held in a plastic frame with two tested. The specimen should be tested as soon as possible, but may be held up to 4

sample ports and two reaction ports. The membrane carries immobilized antibodies to days at 2-8 C prior to testing. If testing cannot be performed within this time frame,

toxins A and B. The Enzyme Conjugate Reagent consists of antibodies to toxins A and B specimens should be frozen immediately on receipt and stored frozen (< -20 C) until

coupled to horseradish peroxidase. To perform the test, patient stool sample is diluted tested. Specimens that are frozen and thawed up to three times are acceptable for use.

with Specimen Diluent and Enzyme Conjugate and the mixture is incubated for 5 minutes.
During the incubation, molecules of toxin, If present, am bound to the anti-toxin antibodies PROCEDURAL NOTES

of the Conjugate. Following incubation, an aliquot of the mixture is added to each of the 1. The ImmunoCar e test card format is diagrammed below:

two sample pods and the test is incubated for an additional 5 minutes at 20-26 C. Duong
the second incubation the toxn-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 toxin-conjugate complexes are then captured at the TEST reaction
port by immobilized antitoxin in the reaction membrane. (The second of the two reaction .REACTION PORTS

ports serves as an internal cortrol.) eoth reaction ports are subsequently washed with SAppkVaSe
Wash Reagent to reduce interference by contaminating proteins before Substrate SAMplE PORTS and Substrate

Reagent is added. The reaction ports are incubated for an additional 5 minutes during and Read Results)

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-toxin
antibodies of the conjugate bind directly to the immobilized toxin. The appearance of blue
in the CONTROL reaction port indicates that sample was added, that reagents were 2. Batch processing of any number of samples or controls is possible provided that for

active at the time of use and that proper sample migration occurred. each card, the appropriate steps, sequence of reagent addition, incubation (wait)
and result reading times are maintained. Each procedural step should be

REAGENTS: completed with each sample before the next step is started.

ImmunoCard ToxIns A & B Test Card: A membrane pad housed in a plastic frame and 3. The Control (left) side of each card provides an internal control for each specimen.

enclosed in a foil pouch with a desiccant The pad caries immobilized monoclonal anti- This tests the individual specimen for sufficient dilution and reagent performance.

toxin A and goat polyclonal anti-toxin B at the TEST reaction pot and C. difficile toxin at
the CONTROL reaction port. Store the test cards at 2-8 C when not in use. TEST PROCEDURE
Sample Diluent: A buffered protein solution containing thimerol (0.02%) as a 1. Bring all test cards, reagents and samples to rmom temperature (20-26 C) before

preservative. Store at 2-8 C when not in use, testing. Remove the reagents from the kit box to warm. Reagents may take up tc
60 minutes to warm following refrigeration. RETURN TO 2-8 C IMMEDIATELY

Positive Control: Inactivated crude C. difficile toxin in a buffered solution containing AFTER USE
thimerosal (0.02%) as a preservative. The reagent is supplied ready for use. Store at 2-8 2. Label one test tube for each patient specimen to be tested.

C when not in use. 3. Add 200 IL of Specimen Diluent to a test tube using the dropper in the bottle.

Enzyme Conjugate: A blend of goat polyclonal antibodies to toxins A and B conjugated 4. Add three drops of Enzyme Conjugate (150 tL) to each tube.

to horseradish peroxidase and suspended in a buffered protein solution containing 5. Immediately add stool or control sample as follows:

thimerosal (0.02%). Store at 2-8 C when not in use. 5a. Uquld/Seni-solld stools - Mix the stool specimen thoroughly. Using a clea

Wash Reagent A buffered solution containing thimemsal (0.02%) as a preservative. Store at 2- transfer pipette (included with the kit), draw the stool to the first mark from th

8 C when not in use. end of the tip (25 giL). Dispense the stool into the DiluentlConjugate mixture

Substrate Reagent: A buffered solution containing tetrarnethyt-benzidine. Store at 28 C Use the Isame pipette to mix the stool by gently aspirating, then dispensing th

Subsnotrate Rseagen Abfrsotnctin tmtbndn Sret2Csuspension several times. Vortex the final mixture for 10 seconds. Leave th
wthen not in use. pipette in the tube for use later in the test!

MATERIALS PROVIDED
1. ImmunoCardToxins A & B Test Cards, in individual foil pouches with desiccants.
2. Sample Diluent, in a Plastic dropper vial. Use as supplied.

3. Positive Control, in a plastic dropper vial. Use as supplied.

4. Wash Reagent, in a plastic dropper vial. Use as supplied. Sb. Formed/Sotid stools - Mix the stool specimen thoroughly. Using a wood(

5. Substrate Reagent, in a plastic dropper vial. Use as supplied. applicator stick, transfer a small portion (approximately 2 mm diameter) of ti

6. Enzyme Conjugate, in plastic dropper vial. Use as supplied. stool into the DiluentfConjugate mixture. Emulsify the specimen using Ch

7. Plastic transfer pipettes with measuring marks for 25 paL and 150 liL. applicator stick, and then thoroughly mix with a vortex for 10 seconds. Add
pipette to the tube and leave for later use in testing.!

MATERIALS NOT PROVIDED Sc. Optional control: Using the container droppers, add 1 drop of Positi

1. Human stool specimens Control or Negative Control (Specimen Diluent) (provided with the kit) to t

2. Disposable latex gloves that should be used during the handling of the fecal Diluent/Conjugate mixture. Vortex 10 seconds. Add a pipette to the tube a

samples as they are considered potentially biologically hazardous material leave for later testing.

3. Vortex for suspending of the stool specimen in the Sample Diluent 'NOTE: The transfer of too little specimen, or failure to mix and suspend I

4t Interval timer specimen In the DiluentlConjugate mixture completely may result in a fals

5. Applicator sticks
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negative test result Additional of too much stool specimen may cause invalid 3. Isolates of C. sordellii may react with this test due to the immunological identity of
results due to restricted sample flow. the C. sordelfii toxins. (3)

6. Let each diluted specimen stand for 5 + 1 minutes at 20-26 C. 4. The performance of specimens from pediatric patients has not been evaluated.
7. Use one ImmunoCard Test Card for each sample or control. 5. Two distinct groups have been identified that can harbor C. difficile
8. Remove the ImmuneCard Test Card from its foil pouch. Discard the pouch and asymptomatically at very high rates. Colonization rates of up to 50% and higher

desiccant. Label the device with the name of the patent or the control, have been reported in infants (3) and rates of up to 32% in cystic fibrosis patients
9. Vortex each specimen or control for 10 seconds before use. (4).
10. Add 150 IL. of each diluted specimen or control to each of the two sample ports on

one test card. (150tL represents the second mark on the transfer pipette.) EXPECTED VALUES
11. Incubate for 5 + 1 minutes at 20-26 C. NOTE: At the end of incubation both The frequency of antibiotic-associated diarrhea caused by C. difficile is dependent on

reaction ports must appear completely wet If either reaction port is not completely several factors, including patient population, type of institution and epidemiology. The
wet, discard the Test Card and repeat the procedure. Proceed with testing if reported incidence of C. dififcile-associated disease in patients suspected of having
sample remains in the sample ports yet beth reaction ports are completely wetted. antibiotic-associated dieases is 15-20%, although different facilities may find positive rates

12. Hold the Wash Reagent vial vertically and dispense exactly 3 drops to each of the above or below this range. (2, 3, 5) A positive result in an uninfected patient is not
reaction ports. expected.

13. When the Wash Reagent has been completely absorbed, hold the vial vertically and
add exactly three drops of Substrate Reagent SPECIFIC PERFORMANCE CHARACTERISTICS

14. Incubate the test card at 20-26 C for 5 minutes. Comparative studies
I5. Visually read the results of each card within 30 seconds of the end of Three independent laboratories tested specimens with ImmunoCard Toxins A&8 and the

Incubation, standard cell cytotoxicity assay with neutralization. The results of the parallel tests are
given below.

INTERPRETATION OF RESULTS
Prospective Samples ICTAB

f~ .l Cytotoxln Pos (Std) 67 5 72
on Cytotoxin Neg (Std) 2 176 178

Tote[ ~ ~ Clinical69 181 1 250
1 1 ~~~~~95% Cl

nalsestivity 67172 (93.1%) 87.1-98.9%
flawni PIMn2 Flames FI~' Clinical spe4ficty 176/178 (98.9%) 97.6-100%

Poilidve Rnsult Neslvt Result knwslfl Rult kwsidw R t Predictive v alue positive test 67169 (97.1%) 92.9-100%

ReA ONLY UPPER REACTION PORTS TO INTERPRET RESULTS edicte value negative test 176/181 (97.2%) 94.5-99.5%

NOTE: Disregard color development in the sample ports. The color of the sample R etrospective Samples ICTAB
ports is not evaluated during testing. Pos Ne! Total

Positive test result (Figure 1) Blue color in the TEST (upper right) and CONTROL Cytooxdn Pos (Std)
(upper left) reaction ports. The intensity of the blue color of the TEST port may vary from Cytotoxin Neg (Std)
the bottom to the top of port A positive test result indicates that toxin A and/or B is/am Total
present in the sample. PLEASE NOTE: The TEST port may appear less blue than the
CONTROL port- Clinical sensitivity 33/33 (100%) N/ A

Negative test result (Figure 2) Blue color in the CONTROL reaction (upper left) port Clinicat speclficity 303/303 984% 9
only. The TEST reaction (upper right) port should be colorless. (The wetting of the Predictive value positive test 33/38(86.8%) i6-r9.8 i
membrane may make the TEST port appear to be slightly grey.) A negative test result Preditive vlue ative test 3031303 100%
indicates that C. diticlle toxins are 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 Analytical sensitivity
the left or right side of the port. with the rest of the port colodess. This should be The lower limit of detection of this assay is approximately 3 ng of toxin A and 3 ng of
considered a negative test result Toxin B per mL of stool. This limit does not vary from solid to liquid/semi-solid stool.

Invalid test results: Reproducibility
1. No detectable blue color in the CONTROL eaction port (Figures 3 and 4). Failure of The reproducibility of ImmunoCard Toxins A & B was determined with known negative

CONTROL invalidates any test result The invalid test may be due to the failure of a (n=2) and positive (n=6) samples that were coded and randomly sorted to prevent their
reagent or the Test Card to perrm proey, failure to add sample, faoire of the sample to identification during testing. Two of the positive samples were near the limit of detection
migrate, or falure to dilute the specimen conemy leading to over inoculation of the Test for the assay. Three laboratories tested the samples on three consecutive days. The
Card. Samples with extremely high levcis of toxins may also present with a positive TEST samples produced the expected results 100% of the time.
yet negative CONTROL port

2. A blue rung on the plastic frame surrounding the TEST (upper Night) port during the lest Analytical specificity
procedure. Stool specimens inoculated with the following microbial agents (to a final sample

When invalid results ame obtained, redlute the sample and repeat the test on a new card. concentration of >- 1 X 10 organisms/mL) do not react with ImmunoCard Toxins A and B
Adenovirus 40, Adenovirus 41, Aeromonas hydrophila, Bacillus cereus, Bacillus subti/is

QUALITY CONTROL Bactericdes fraglis, Campylobacter cofi, Campylobacter jejuni, Candida albicans
Each Test Card contains an internal control. The appearance of a blue color in the Closttdiurn butyricum, nontoxigenic C. difficile (10 strains), Clostridium perfdngens
CONTROL reaction port verifies the assay was active at the time of use, that sample was Clostridium septicum, Clostindium sordofifi strain 9714, Closbidium sporogenes
added and that there was adequate migration of the sample. Enterobacter bloacae, Escherichia coil (four strains including two 0157:H7 strains)

dedlicobacter pylo, Kloebsieta pneumnioiae, Peptostreptococcus anaerobius
The reactivity of ImmunoCard Test Cards should be verified on receipt using external Porphyromonas asaccharofytica, Proteus vulgads, Pseudomonas eeruginosa, Rotavinis
positive and negative controls samples. Positive Control reagent is supplied with the kit Salmonella typhimunum, Senatia Ifquefaciens, Shigella dysentedae, Shigella ilemerx
The control is used to verify the reactivity of the other reagents associated with the assay, Shigella sonnei, Staphyfococcus aureu s, Staphylococcus aureus Cowan
and is not intended to ensure precision at the analytical assay cut-off. Sample Diluent is Staphylococcus epedermid/s, Streptococcus faecalls, Vibno perahaemotyticus, Yersirw
used for the negative control. Additional tests can be performed with the controls to meet enteroco//tica. The only non-C. difficile microorganism reactive with ImmunoCard Toxin
the requirements of local, state and/or federal regulations and/or accrediting A & B was C.sordeiiiVPIl 9048. This strain produces toxin A and B homologs HT and LT
organizations. The results expected with the Controls are described in the section on
INTERPRETATION OF RESULTS. The Test Card should not be used If control tests do Interfering substances
not produce the correct results. Proper results obtained with the Control Port, Positive The following substances had no effect on test results when present in stool in th
Control and negative control (Sample Diluent) serve as indicators that the test was concentrations indicated: fecal fat (4.8% wNv), whole blood (40% vNv), mucin (3.5% w/v
performed correctly, that the antibodies embedded in the membrane and the Enzyme Metmnidazole (0.25% w/v), Vancomycin (0.25% wlv), barium sulfate (5% w/v), Imodiue
Conjugate are active at the time of testing, and that the membrane supports proper ADS (5% w/v), Kaopectate® Caplets (5 mg/mL) Pepto Bismols (5% v/v).
sample flow. Failure of the internal and external control to produce the expected results
suggests the test was not performed correctly (ie, incorrect volume of reagents added; Additional information regarding the performance characteristics of this product can t
incorrect incubation temperature or times used or that reagents were not brought to room obtained by contacting Meridian's Technical Support Department at (513) 271-3700.
temperature prior to testing). Repeat the control tests as the first step in determining the
root cause of the failure.

LIMTATIONS OFTHE PROCEDUURE ua d T xns0
1. The test is qualitative and no quantitative interpretation should be made with respect Iuri

to the intensity of the color when reporting the result
2. A positive test confirms the presence of toxins A and/or B only. A physician must Test rapido Immunoenzlmatico per ia ricerca delle tossine A a B di Clostridiu

use the test results in conjunction with other diagnostic procedures and the patients difficile In campioni fecali
clinical condition to establish a diagnosis of C. diffici/e-associated disease. The
levels of toxin do not always correlate directly with the presence or severity of E Catalogo # 712050 V solo peruso diagnostico in vitr
disease. (1)
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_______________________________ STORAGE
Store test devices in sealed foil pouches at 2-30't (room
temperature or refrigerated). Store all kit reagent bottles and vials at
2-8SC. Do not freeze or overheat. Allow components to come tore m e l room temperature before use. Mix bottled reagents gently prior to
use. Return the unused reagents to the refrigerator after use.

/nectw ~~Clostridium difficile PRECAUTIONSx ~~p ec~T oxi AB . For In Vitro Diagnostic Use.I, ~ ~ ~ o inAB2. Standard precautions should be taken against the dangers of
biological hazards by properly sterilizing specimens, containers,
and test devices after their use. Consult appropriate references

INTENDED USE when necessary.1 0

REMEL's XpectTM Clostridium difficile Toxin A/B test kit is a rapid in 3. Directions should be read and followed carefully.
vitro immunochromatographic test for the direct, qualitative detection 4. Reagents are provided at the necessary working strength and
of Ciostridium difficile Toxin A and/or B in human fecal specimens are to be dispensed directly from the dropper bottles. Do not
from patients suspected of having Clostridium difficie-associated dilute reagents.
disease (CDAD). The test is intended for use as an aid in diagnosis 5. Do not interchange reagents between kits of different lots.
of ODAD. The test can also be used for confirmation of toxigenic 6. Do not use reagents beyond the printed expiration dates.
Clostridium diff/cile from Brain Heart Infusion (Bill) broth culture. 7. Microbial contamination of reagents may decrease the accuracy

of the assay.
SUMMARY AND EXPLANATION
Clostrndium difficile was first described in 1935, but it was not until SPECIMEN COLLECTION, STORAGE AND TRANSPORTATION
1977 that links were made between the organism and disease. Specimens should be collected in clean, airtight, leak-proof
Clostridium difficile is a toxin-producing, spore-forming anaerobic containers.
gram-positive bacillus. The clinical presentation of C. diffici/e Fresh, untreated stool specimens should be stored at 2-8'C and
infection includes, in increasing order of severity, asymptomatic tested within 72 hours of collection. If fresh specimens cannot
carriers, antibiotic-associated colitis, pseudlomembranous colitis be tested within 72 hours, they should be frozen at -20tC or
(PMC), and fulminant colitis.' A reduction of the normal microbial below in a non-defrosting freezer and tested within 2 months of
flora in the colon, usually caused by antibiotic therapy, allows collection. Avoid multiple freeze-thaw cycles.
overgrowth of C. difficleo. Symptoms of antibiotic-associated colitis * Fresh specimens diluted in the Sample Diluent provided in the
usually begin four to ten days after antibiotic treatment has begun. kit can be stored refrigerated for up to 24 hours prior to testing.
Most pathogenic strains of C. driftic/le produce two toxins,' Toxin A * Stool specimens that have been concentrated or collected in
(enterotoxin) and Toxin B (cytotoxin), which are the main virulence Formalin, SAF, PVA, or Gary Blair are not suitable for use with
factors for the organism. There appears to be a cascade of events, this test.
which result in the expression of the activity of these toxins, Toxin A
is mildly cytopathic but induces large fluid shifts and mucosal REAGENTS AND MATERIALS SUPPLIED- 240 Tests
inflammation. Toxin B is intensely cytopathic but its role in the 1 .Test Devices (20): Each foil pouch contains one single-use
disease process is not clearly understood. Variant strains which are test device with desiccant; membrane is striped with capture
Toxin A-negative, Toxin B-positive are known to exist, are fully reagents
pathogenic, and capable of producing the full spectrum of disease. 2. Conjugate Reagent 1 (3.0 ml): Blue-black micro-particles
The prevalence of these variant strains varies widely by institution coated with mouse anti-toxin A and rabbit anti-Toxin B
and geographic location. 2.S4$.S 7 3. Conjugate Reagent 2 (3.0 ml): Biotinylated goat anti-Toxin A
C/ostrdiurn difflicie-associated disease (CDAD) primarily occurs in and rabbit anti-Toxin B
hospitalized patients.8 9 Individuals with CDAD shed spores in the 4. Specimen Diluent (12.0 ml): Buffered solution with 0.03%
stool, which can survive for as long as five months in the ProClinTM 300
environment. Clinical and pathological features of CDAD are not 5. Positive Control (2.0 ml): Culture supernatant containing
easily distinguished from those of other gastrointestinal diseases, C. dilficile Toxin A and B with preservative
including ulcerative colitis, chronic inflammatory bowel disease, and 6. Negative Control (2.0 ml): Buffered solution with preservative
Crohn's disease. Infection with toxigenic C. diff/cite is a potentially 7. Disposable Transfer Pipettes (40): Pipettes with marked
life-threatening disease process; however, when properly treated, graduations at 0.1 ml incrementsA
patient mortality rates are low. Thus, rapid diagnosis allowing 8. Dilution Tubes (40): Tubes for specimen preparation with "_
clinicians to initiate appropriate therapy and implement adequate marked 0.5 ml volume
measures to control nosocomial spread is important. 9. Wooden Applicator Sticks (20)

10. Instructions for Use (1)
PRINCIPLE
The Xpect'M Clostridium difficile Toxin ANB test is a qualitative MATERIALS REQUIRED BUT NOT SUPPLIED
immunochromatographic assay that detects C. difl/c/to Toxin A and 1 .Stool specimen collection container(s)
Toxin B in stool specimens or cultures of toxigenic C. duff/ciue. In 2. Timer
performing the test, a specimen is first diluted with Specimen Diluent 3. BHI Broth (optional)
to help solubilize the toxins. A portion of the diluted sample is then
mixed with a volume of Conjugate I containing antibodies to Toxin A PROCEDURE
and Toxin B coupled to colored microparticles, plus a volume of I. Allow kit components and stool specimens to come to room
Conjugate 2 containing biotinylated antibodies to Toxin A and Toxin temperature before use.
B. A volume of this mixture is transferred to a test device having 2. Mix stool specimens thoroughly prior to testing (regardless of
immobilized streptavidin as a test line and goat anti-immunoglobulin consistency).
antibody as a control line. Immunocomplexes of toxin and 3. Remove the test device from the foil pouch when ready to perform
conjugated antibodies form a visible band as they flow across the the test and place it on a flat surface.
test line. Excess colored particle conjugates form a visible band at 4. Label the device (and dilution tubes) with patient or control
the control line to document that the test is functioning properly. identification.
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Samp le Preparation: 
Invalid Result:An invalid result occurs when the TEST line is partial or incomplete,1 Add Specimen Diluent up to the line marked on the dilution tube or the control (CTRL) line is absent or incomplete at 20 minutes.(0.5 ml).

a) For solid stool specimens, use a wooden applicator stick
and sample from separate areas of the specimen. p-Transfer a 0.2 g (6-8 mm diameter) portion of stool to thedilution tube. o theb) For semi-solid or liquid stool specimens, use a transfer ]T.pipette to transfer 0.2 ml (second graduated mark from thetip) of specimen to the dilution tube.2. Mix thoroughly and allow large particulates to settle.3. Use a transfer pipette to dispense o.1 ml (first moldedgraduated mark from the tip) of this preparation into another C l idilution tube. ~~~~~~~~~ontrol line is 'Control or Test lin isprtadilution tube,

absent or incompleteBill BrotH Culture: 
If invalid results occur due to restricted flow of the sample along the

1. Use a transfer pipette to dispense 0.1 ml (first molded mea ast ipne01.m frtmle membrane, the specimen should be re-tested as follows:
graduated mark from the tip) of a 72-hour BHI broth culture withsuspected Clostridium difficile into a dilution tube. Re-testc P i

Test Procedure: Further dilute the specimen as follows:
1. Combine, in a clean dilution tube:1. Add 0.1 ml (5 drops) of Conjugate Reagent I to the dilution tube a) 0.1 ml (5 drops) of Specimen Diluent, andcontaining the diluted specimen. b) 0.1 ml (first molded graduated mark from the tip) of2 Add 0.1 ml (5 drops) of Conjugate Reagent 2 to the dilution tube specimen from the initial specimen preparation incontaining the diluted specimen. 

Specimen Diluent (without reagents added).3. Mix the contents of the tube thoroughly. 2. Mix the preparation by aspirating with the transfer pipette.4. Use a transfer pipette to dispense 0.2 ml (second graduated 3, Use 0.1 ml of this diluted specimen preparation and repeat themark from the tip) of sample into the circular sample well of the Test Procedure,
test device.6. Read and record the test results visually after 20 minutes QUALITY CONTROLaccording to the INTERPRETATION section. (Strong positive Internal A procedural control is included in the test. Theresults may be apparent sooner than 20 minutes.). Results are I nenl hr e s ul t si m a y b ey a p p a r e ntos o o n erdt h a n 2 0 m i n u t e s .) , R e s u l t s a r e a p p e a r a n c e o f a c o n t r o l l i n e i n t h e C T R L r e g i o n v e r i f i e s t h a t a n i n t a c tinvalid beyond 20 minutes. 

conjugate has been added to the device, that the control lineantibody is functionally active, and that adequate capillary flow hasINTERPRETATION OF THE TEST occurred. A clear background in the results area is considered anPositive Result (Toxin A andlor B Present): internal negative control. If the test has been performed correctlyA positive test is indicated by two black-colored lines of any intensity; and reagents are working properly, the background will clear to give aone in the TEST region and one in the control (CTRL) region. A discernible result.positive test indicates the presence of Clostridium difficile Toxin Aand/or Toxin B in the sample. Eernal: The Positive and Negative Quality Controls provided withthe kit should be run with each shipment and new kit lot numberreceived. The Positive Control is used to verify reactivity of thereagents associated with the assay, and is not intended to ensurefz/p=ecc" 
precision at the analytical assay cut-off. Each laboratory shouldfollow their state and local requirements. To use, add 0.1 ml (5
drops) of the control to a dilution tube and process in accordancewith Test Procedure outlined above (do not dilute controls with

Tm~T 
specimen diluent). If aberrant quality control results are noted,
patient results should not be reported.

LIMITATIONS1, A positive test does not define the presence of disease. TheNegativeResult(Toxin A aand/or BB not detected): test detects the presence of Toxin A and/or Toxin B in fecalA negative test is indicated by only one black-colored line in the control specimens. Results should be used in conjunction with other(CTRL) region. A negative test indicates that Clostridium difficile clinical findings to establish a diagnosis.Toxin A and/or Toxin B are absent or below the detection limit of the 2. As with all in vitro diagnostic tests, a negative test result doestest~~~~~~~~~~~~~~. not exclude the possibility of the presence of C. difficile Toxin Aor Toxin B. This may occur when the toxin level in the sample isbelow the detection level of the test. The level of toxin has notbeen shown to correlate with either the presence or severity of
disease. Test results should be interpreted by a physician inlight of other laboratory results and clinical findings.

3. Clostridium sordemyii is not a common inhabitant of the humanintestine but does produce a toxin (HT) that has biological,pbysiochemioal, and immunochemical properties similar toClostridium difficile Toxin A. This similarity may cause cross-reactivity in any diagnostic test that detects C. difficile Toxin A
and/or B."1
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4. Proper specimen collection and processing are essential to Performance of Devices Compared to CTAachieve optimal performance of the test. See Specimen= 815 n = 267Collection, Storage and Transportation section. Xpc~tt"' Xpc5. The performance characteristics of this test have not been fully c. dmiil Predicate Xpcttevaluated in pediatric populations, 
C.i evc doinfcl EIA6. A high dose Hook Effect was not observed during the BHI broth Sestv T oxin A/B80Deviceculture study in which Clostrid/um dift/cile was evaluated after Snitv 6% 62% 91% 80%growing in pure culture for 72-hours.$ecic 96%8% 9.% .5

EXPECTED VALUES BHI Broth Culture Performance:Community-acquired ODAD cases are recognized, but the incidence An in- house study was conducted using twenty-one known referenceis low (<1 case per 10,000 antibiotic prescriptions). This may be strains and thirty-six suspect Clostridium dift/cule isolates from stoolbecause diagnostic testing is not performed often enouhi specimens, BHI broth cultures were tested with the XpectNoutptien seting todetet CAD. 6/f/c/a cliti ocurs atn Clostridium difficile Toxin A/B test following 72-hours incubation.much higher frequency in patients who are hospitalized and is the Under these conditions, the BHI broth culture of Clostr/dium sorde/llifourth most common nosocomial disease reported to the Centers for ATCOC 9714 produced a positive reaction. There was 94.7% (54/57)Disease Control and Prevention. C. duff/cue, is responsible for 20- agreement with expected values,30% of antibiotic-associated diarrhea and more than 90% of Analytical Sensitivity:pseudomembranous colitis. The incidence rate of nosocomial CDAD The analytical sensitivity was evaluated using purified C. 6/if/icilemay vary with hospital populations and is influenced by the presence Toxin A and Toxin B. The Xpectt C. difficile Toxin A/B test detectsof predisposing factors, such as increased patient age, type and Toxin A at levels of >6.25 ng/ml (0.12 ngltest) and Toxin B at levelsduration of antimicrobial therapy, severity of underlying illness~es), of > 40.0 nglml (0.76 -ngltest).and length of hospital stay. C, 6/if/ic/ia is found in 3-5% of healthy -adults and up to 50% of infants and young adults that Cross-Reactivity:asymptomnatically carry both the bacteria and its toxins.1 2 An overall Fifty-four microorganisms were evaluated with the Xpectm C. difficileprevalence rate of 16% was observed when the Xpectm C. difficile Toxin A/B test, No cross-reactivit~ was observed. Bacteria andToxin A/B was evaluated in a prospective study conducted at four yeast isolates were tested at 10 colony-forming units per mlindependent laboratories in the United States. concentration. Viral isolates were tested at concentrations of 104 to
105 TCIDw, (tissue culture infectious dose) per ml concentration. ThePERFORMANCE CHARACTERISTICS following organisms were tested in the Xpectm C. difficile Toxin N/BClinical Accuracy: test.The performance of the Xipect'~ Clostridium difficile Toxin A/B was Aermmonas hydrophila Proteus mirabilisevaluated at four geographically diverse regions of the United States. Bac/llus cereus Proteus vulgar/sA total of eight hundred fifteen specimens were tested with the Bacillus subtuits Pseudomonas aeruginosaXpectlM Clostridium difficile Toxin A/B test and compared to results Bactem/des fra gil/s Sloel yhmruobtained from the cytotoxin assay (CTA). Campylobacoter co/if Snalmoela Typhfaimuriu
Campylobacter fetus subsp. fetus Sb/ge/ia boyd/iCAResults Campylobactarjeluni subsp. jejuni Sb/gel/a dysentariaeOverall +- Canmpy/obactar Ian Sh/gel/a flexneriXpectTM + 132 25 Candida a/b/cans Shi ge/la sonne/Results ~~~~~~~~~~~~~Clstridium bota//nunm (toxin 20 pg/mI) Staphylococcus aureusResults ~~ ~ ~~~~21 637 Clostridiurm boe(/en/cki/ (Cowan)[~ ~ ~ ~~TTOTTALL 153 662 Clostrid/um i/fi/ci/a (non-toxigenic) Staphylococcus ap/dermidisSensitivity; 86.3% (95% Cl = 79.8-91.3%) Cotiimhaoriu /recoaaSpecificity: 96.2% (95% CI = 94.5-97.5%) Clostrid/am h/ste/flcam V/brie parahaemolyt/casPositive Predictive Value: 84.1% (95% Cl = 77.4-89.4%) Clostrid/um, innocuum Yers/nia enterocol/t/caNegative Predictive Value: 96.8% (95% Cl = 95.2-98.0%) Clostridium novyu G/ard/a intestinal/s% Correlation: 94.4% (95% Cl = 92.5-95.8%) Clostridiam petrfdngens Entameeba histolytcaClestnid/um, sept/cum Adenovirus type 2Note: GI= Confidene fntevaI Cbostndium sordef/li Adenovirus type 40
Clostrid/am sporeogenes Adenovirus type 41Discordant results were further investigated by toxigenic culture and Clostrdidum, subterminale Coxsackievirus B4microwell enzyme immunoassay that detects both Toxin A and B. Clostrid/ar., tetani CytomegalovirusFour of 25 specimens that were c'ytotoxin negative and Xpect TM Enterebacter aereogenes Echovirus (type 22)Clostridium difficile Toxin A/B positive on initial testing were positive Entarebacter c/eacae Enterovirus (type 69)by toxigenic culture and enzyme immunoassay. Ten of 21 (47.6%) Entarococcus faeca//s; Rotavirusspecimens that were CTA positive and XpeCtlM Clostridium difficile Enteroceccus (aeciumToxin A/B negative on initial testing were negative by toxigenic Esche rich/a co/iculture and microwell enzyme immunoassay. Kbebs/a//a pneamoniae
Peptostreptecoccus anaere biasPerformance Compared to Commercially Available Devices: Porphyromonas asaccharelyticaThe XpeCtTM C. difficile Toxin A/B test was also compared to twocommercially available products, Each of the four clinical trial sites Interfering Substances:tested a chromatographic membrane assay that detects Toxin A only The following substances were tested with the Xipect~~ C. difficile(Predicate Device), the Xpect7m C. difficile Toxin A/B test, and Toxin A/B test and no interference was observed in the assay for anycytotoxin assay (CTA) for each sample, In addition, one clinical trial substance tested at the indicated levels: blood, mucous, fecal fat,site tested a microwell enzyme immunoassay for the detection of Pepto-Bismolo (10%v/v), lmedium® AD (10%v/v), Kaopectate-both Toxin A and B for each sample. The results presented below (10O%v/v), Castoria' (1 0%v/v), vancomycin (12.5 mg/ml).are calculated using CTA as the reference. metronidazole (12.5 mg/ml), and barium sulfate (12.5 mg/ml),
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Reproducibility:
Reproducibility testing was conducted at three sites, including one in- PACKAGING
house site, on four separate days with six blinded samples. The REF 24650, Xpectl Clostridium difficile Toxin A/B.......20 Tests/Kitsamples consisted of known positive and negative stool specimens.
The samples produced the expected result with the XpectTM C.
difficile Toxin N/B test 98.6% (71/72) of the time. SYMBOL LEGEND
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DEPARTMNT OF HALTH &HUMAN SERVICES Public Health Service
DEPARTMENT OF HEALTH&, ~~~Food and Drug Administration

Memorandum

From: Reviewer(s) - Name(s) RitkJ 4 id4W-

Subject: 5 10(k) Number IC ) o t/s

To: The Record - it is my recommendation that the subject 5 10(k) Notification:

1D1Refused to accept.toacp)

1QiRequires additional information (other than refusetoacp)

$iLs substantially equivalent to marketed devices.

ONOT substantially equivalent to marketed devices.

El Other (e.g., exempt by regulation, not a device, duplicate, etc.)

Is this device subject to Section 522 Postmarket Surveillance? ElYES L3NO

Is this device subject to the Tracking Regulation? DYES lB NO

Was clinical data necessary to support the review of this 5 10(k)? EDYES 0NO

Is this a prescription device? 
VIYES El NO

Was this 5 10(k) reviewed by a Third Party? DYES E NO

Special 5 1 0(k)? 
YS N

Abbreviated 510(k)? Please fill out form-on HDrive SlOklboilers DIYES 'VANO

Truthful and Accurate Statement El Requested 0' Enclosed $~ J

IA 510(k) summary OR CA 510(k) statement fjs b4 X, t & spte AY

El The required certification and summary for class III devices 0 Lt/frresMLv"

0'The indication for use form

Combination Product Category (Please see algorithm on H drive Sl1Ok/Boilers)

Animal Tissue Source 0 YES 0 NO Material of Biological Origin 0l YES 9NO

The submitter requests under 21 CFR 807.95 (doesn't apply for SEs):

ElNo Confidentiality El Confidentiality for 90 days El Continued Confid entiality exceeding 90 days

Predicate Product Code with class: Additional Product Code(s) with panel (optional):

~~~~~~(7)(Branch Cod(rac e)ae

Fi aI RevieW?-Ct(
lt;tDivision Dire r))t

Revised:4/2/O3 
-
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Food and Drug Administration

Memorandum

From: Reviewer(s) - Name(s) /A t 1 Pt'.) -4 xI

Subject: 5 10(k) Number_ _ _ _ . _ __ _ _ _

To: The Record - It is my recommendation that the subject 5 10(k) Notification:

FIRefused to accept. VtiL I.)vIIc

,Z'Requires additional information (other than refuse to accept). e w % I

El Is substantially equivalent to marketed devices.

l NOT substantially equivalent to marketed devices.

'l Other (e.g., exempt by regulation, not a device, duplicate, etc.)

Is this device subject to Section 522 Postmarket Surveillance? DYES [L NO

Is this device subject to the Tracking Regulation? D]YES El NO

Was clinical data necessary to support the review of this 5 10(k)? BYES 0] NO

Is this a prescription device? 
[YES El NO

Was this 510(k) reviewed by a Third Party? [YES El NO

Special 510(k)? 
DYES El NO

Abbreviated 510(k)? Please fill out form on H Drive 510k/boilers DYES El NO

Truthful and Accurate Statement B Requested L] Enclosed

H'A 510(k) summary OR []A 510(k) statement

El The required certification and summary for class III devices

[] The indication for use form

Combination Product Category (Please see algorithm on H drive 51 Ok/Boilers) _

Animal Tissue Source El YES Bl NO Material of Biological Origin El YES [] NO

The submitter requests under 21 CFR 807.95 (doesn't apply for SEs):

El No Confidentiality El Confidentiality for 90 days Bl Continued Confidentiality exceeding 90 days

Predicate Product Code with class: Additional Product Code(s) with panel (optional):

Review: - .\t~ c ' A Yr
( B ranch ~ie~l~3 ~ (Branch Code) (at

Final Rcvc: c(D ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~(~te)

(DivisionDirector),
Revised:4/2/03
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510(k) "SUBSTANTIAL EQUIVALENCE"
DECISION-MAKING PROCESS

New Device is Compared to
Marketed Device

Descriptive Information Does New Device Have Same NO Do tihe Differences Alter the Intended No ally

about New or Marketed Indication Statement? c Therapeutic/Diagnostidctc. Effect YES Equivalent Detenmination

Device Requested as Needed (in Deciding, May Consider Impact on

YES Safety and Effectiveness)?**

New Device Has Same Intended NO
Use and May be"Substantially Equivalent" Nw D

New Device Has O
New Intended Use

Does New Device Have Same

Technological Characteristics, NO Could the New

e.g. Design, Materials, etc.? ' Characteristics Do the New Characteristics

YES Affect Safety or I RaiseNewTypesofSafety YES ·

Effectivness? or Effectiveness Questions9

NO Are the Descriptive NO

Characteristics Precise Enough

to Ensure Equivalence? t

NO 
(

NO Are Performance Data Do Accepted Scientific

Available to Asses Equivalence? YES Methods Exist for

Assessing Effects of NO
the New Characteristics?

YES :: ) IYE

Performance 
Are Performance Data Available NO

D ata R equired 
To Assess Effects of New

Characteristics? ***

irY ES

Performance Data Demonstrate Performance Data Demonstrate

Equivalence? 
Equivalence? 

1I YES ~~~~~~~~YES NO

NO

Substantially Equivalent"

To Determination To

5 510(k) Submissions compare new devices to marketed devices. FDA requests additional information if the relationship between

marketed and "predicate" (pre-Amendments or reclassified post-Amendments) devices is unclear.

This decision is normally based on descriptive infonration alone, but limited testing information is sometimes required.

*.. * Data ma}be in the 5 10(k), other 51 0(k)s, the Center's classification Files, or the litcrature.

1'f
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Internal Administrative Form

YES NO

1. Did the firm request expedited review? t
2. Did we rant ex edited review?
3. Have you verified that te Document is labeled Class Ill for GMP

purposes?
4. If, not, has P03 been notified?
5. Is the product a device? /

6. Is the device exempt from 51 0(k) by regulation or policy?
7. Is the device subiect to review by CDRH?

8. Are you aware that this device has been the subject of a previous NSE

decision?
9. If yes, does this new 510(k) address the NSE issue(s), (e.g.,

performance data)?
160.Are you aware of the submitter b~eing the subject oftan integrity

investigation?
1 1. If, yes, consult the ODE Integrity Officer.
12. Has the ODE Integrity Officer given permission to proceed with the

review? (Blue Book Memo #191-2 and Federal Register 90N0332,

September 10, 1991.
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The deficiencies identified above represent the issues that we believe need to be resolved

before our review of your 510(k) submission can be successfully completed. In developing

the deficiencies, we carefully considered the statutory criteria as defined in Section 513(i) of

the Federal Food, Drug, and Cosmetic Act for determining substantial equivalence of your

device. We also considered the burden that may be incurred in your attempt to respond to

the deficiencies. We believe that we have considered the least burdensome approach to

resolving these issues. If, however, you believe that information is being requested that is

not relevant to the regulatory decision or that there is a less burdensome way to resolve the

issues, you should follow the procedures outlined in the "A Suggested Approach to

Resolving Least Burdensome Issues" document. It is available on our Center web page at:

http: //xvwwv.fda.gov/cdrh/modact/leastburdensome.htmf

%I

Records processed under FOIA Request #2016-9221; Released by CDRH on 03-13-2017.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



REVISED: 3/14/95

THE 510(K) DOCUMENTATION FORMS ARE AVAILABLE ON THE LAN 
UNDER 510(K)

BOILERPLATES TITLED "DOCUMENTATION" AND MUST BE FILLED OUT 
WITH

EVERY FINAL DECISION (SE, NSE, NOT A DEVICE. ETC.).

"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

K____________

Reviewer:

Division/Branch: ______________________________

Device Name:

Product To Which Compared (510(K Number If Known) ___________

YES NO

1. Is Product A Device If NO = Stop

2. Is Device Subject To 510(k)? If NO = Stop

3. Same Indication Statement? If YES =Go To S

4. Do Differences Alter The Effect Or If YES =Stop NE

Raise New Issues of Safety Or

Effectiveness?

5. Same Technlogical Characteristics? If YES =Go To 7

6. coul The New Characteristics Affect If YES =Go To S

Safety or Effectiveness?

7. Descriptive Characteristics Precise If NO =Go To 10

Enough? If YES =Stop SE

S. New Types Of Safety or Effectiveness If YES =Stop N

Questions?

9. Accepted Scientific Methods Exist? If NO =Stop NE

i.Performance Data Available? If NO =Request

Data

11. Data Demonstrate Equivalence? Final Decision:

Note: In addition to completing the form on the LAN, '~yes"l responses to

questions 4, 6, 8, and 11, and every 'no" response requires an

explanation.
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1. Intended Use:

2. Device Description: Provide a statement of how the device is either

similar to and/or different from other marketed devices, plus data (if

necessary) to support the statement. Is the device life-supporting or

life sustaining? Is the device implanted (short-term or long-term)? Does

the device design use software? Is the device sterile? Is the device for

single use? Is the device over-the-counter or prescription use? Does the

device contain drug or biological product as a component? Is this device

a kit? Provide a summary about the devices design, materials, physical

properties and toxicology profile if important.

EXPLANATIONS TO "YES" AND "NO" ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED

1. Explain why not a device:

2. Explain why not subject to 510(k):

3. How does the new indication differ from the predicate device's

indication:

4. Explain why there is or is not a new effect or safety or effectiveness

issue:

5. Describe the new technological characteristics:

6. Explain how new characteristics could or could not affect safety or

effectiveness:

7. Explain how descriptive characteristics are not precise enough:

8. Explain new types of safety or effectiveness questions raised or why the

questions are not new:

9. Explain why existing scientific methods can not be used:

10. Explain what performance data is needed:

11. Explain how the performance data demonstrates that the device is or is

not substantially equivalent:

ATTACH ADDITIONAL SUPPORTING INFORMATION
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Heyliger, Marian

13m: Heyliger, Marian
~nt: Tuesday, May 31, 2005 12:45 PM

fo: 'dlyerly@techlab.com'
Cc: Poole, Freddie M.; Heyliger, Marian
Subject: K050891 - Additional info request

If you need further clarification, please feel free to contact me.

Thank you.

Marian Heyliger
Scientific Reviewer
mhh~cdrh.fda.gov
Phone: 240 276 0496
Fax: 240 276 0652

(b)(4) Confidential and Proprietary Information 

(b)(4) Confidential and Proprietary Information 
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From: Marian Heyliger
Scientific Reviewer
OIVD/FDA

To: Dr. David Lyerly
Vice President of Research & Development
TechLab Inc.

Date: May 24, 2005

Re: K 050891

Dear Dr. Lyerly,

We have completed the initial review of your submission. In order to continue the
review, we require additional information as follows:

(b)(4) Confidential and Proprietary Information 
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(b)(4) Confidential and Proprietary Information 
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Indications for Use

510(k) Number (if known):

Device Name:

Indications For Use:

Prescription Use AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

Concurrence of CDRH, Office of In Vitro Diagnostic Devices (OIVD)

Page 1 of
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Date: May 20, 2005

From: Scientific Reviewer

Re: TechLab Tox A/B Quik ChekTM

To the Record: K050891

Background
TechLab submitted this 510(k) on April 5, 2005. It was received in DMC on April 8,
2005 and assigned for review on April 12, 2005.

The Tox A/B Quik Chek is a rapid immunoassay for detecting Clostridium difficile

toxins A & 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 and results should

be considered in conjunction with patient history.

Review

1

(b)(4) Confidential and Proprietary Information and (b)(5)
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510o(k) "SUBSTANTIAL EQUIVALENCE"-
I)ECISION-NiAKING PROCESS

about Ne bor Markte - te en ! flra tic/Diagflostidctcc Et~hett YES liwialent Deterncinati0fl

Ijvi lc, eorse MasrNeeddt 
(iii Deciding.. May Consider Impact On

Devce equstd -s NedJLYS Safety and Effcctivericss)? I
sNe" lDevucc las Sanik Intended INO

Use acid May be "Substantially Equivalent' 
New Device Has0

Q )I New' Intended Use

Does NC,, Device I-4avc Same New

leelitiological Characteristics, NO Could liceNe

2. I )eiocc. Mterials ccc? ~Characteristics Do (lie New Characcteristics

-c l Macd t~Affect Safety or K~ aise Newv Types of Safety A.§0

-7 is ~ ~~~~~~EffectiveneSSi or Effectivensess Questions?

NO Are tlhe DCscricptcvc NO NO

Chcaracteristics PreCis EnoughIN

10 to En sure Equivalence? 4 0 j
NO 

Do AcCcPte Scientifuc

Avalbe tefo Asses c Equialee YSMethods 
Exist For

A v iaj o A c E u v l t 'Y SA s s e s s in g E f fe ts o f N O

thie New Characteristics?

Are Performtance Data Available NO

Pettommuce 
~~~~~~~~~~~~~~~~~~To Assess Effects of New

Data liequired 
~~~~~~~~~~~~~~~~~~~~Clcaracteristics? ...

~,ES

Performance Data Demo nstratL pe,~rlbr,,a~e DataDeonuicstrate YSES 
Equivalecice? N

Equivalence"Sustaitaly Euialnt

oun~~~
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REVISED:3/14/95

"SUBSTANTIAL EQUIVALENCE" (SE) DECISION M4AKING DOCUMENTATION

K 050891

Reviewer: M. Heyliger

Division/Branch: DMD

Device Name: TOX A/B QUIK CHEK

Product To Which Compared (510 (K) Number If Known) : Premier Toxins A&B

Meridian Bioscience Inc

K993 914

YES NO

1. I ProuctA Device XI O=So

2. Is eviceSubject To 510(k)? X IfN Stop

3. Same Indication Statement? X If Y ES = Go To 5

4. Do Diferences Alter The Effect Or If YES = Stop NE

Raise New Issues of Safety Or

Effectiveness?

5. Same Technological Characteristics? X If YES = Go To 7

6. Could The New Characteristics Affect If YES = Go To 8

Safety Or Effectiveness?

7. Descriptive Characteristics Precise X If NO =Go To 10

Enough? If YES = Stop SE

8. New Types Of Safety Or Effectiveness If YES =Stop NE

Questions?

9. Accepted Scientific Methods Exist? If NO =Stop NE

io. Performance Data Available? X If NO =Request

Data

11. Data Demonstrate Equivalence? X Final Decision:
SE

Note: In addition to completing the form on the LAN, "yes" responses to

questions 4, 6, 8, and 11, and every "lno"~ response requires an

explanation.-
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510(k) SUBSTANTIAL EQUIVALENCE DETERMINATION
DECISION SUMMARY

ASSAY ONLY TEMPLATE

A. 510(k) Number: K050891

B. Purpose for Submission:

Substantial equivalence determination

C. Measurand:

Clostridium difficile toxins A and B

D. Type of Test:

A qualitative rapid immunoassay

E. Applicant:

TechLab Inc.

F. Proprietary and Established Names:

TOX A/B Quik Chek

G. Regulatory Information:

1. Regulation section:

21 CFR Part 866.2660 Microorganism Differentiation and Identification

2. Classification:

I

3. Product code:

LLH - Reagents, Clostridium difficile toxin

4. Panel:

Microbiology (83)

cl
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H. Intended Use:

1. Intended use:

The TOX A/B QUIK CHEKTM test is a rapid immunoassay for detecting Clostridium
difficile 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 and results
should be considered in conjunction with the patient history.

2. Indication for use:

The TOX A/B QUIK CHEKTM test is a rapid immunoassay for detecting Clostridium
difjficile 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 and results
should be considered in conjunction with the patient history.

3. Special conditions for use statement:

For prescription use only

4. Special instrument requirements:

Not applicable

I. Device Description:
The TOXA/B QUIK CHEKTM uses antibodies specific for toxins A and B of C
difficile. The device contains a Reaction Window with two vertical lines of
immobilized antibodies. The test line ("T") contains antibodies against C. difficile
toxins A and B. The control line ("C") contains anti-IgG antibodies. The Conjugate
consists of antibodies to toxins A and B coupled to horseradish peroxidase. The kit
contains:
Membrane Devices -25 pouches, each containing 1 device and a desiccant pack
Diluent (14 mL) - Buffered protein solution containing 0.02% thimerosal
Wash Buffer (10 mL) - A buffered solution containing 0.02% thimerosal
Substrate (3.5 mL) - Solution containing tetramethylbenzidine
Conjugate (2 mL) - Mouse monoclonal antibody specific for toxin A coupled to
horseradish peroxidase and goat polyclonal antibody specific for toxin B coupled to
horseradish peroxidase in a buffered protein solution containing 0.02% thimerosal
Positive Control (1 mL) - Antigen in a buffered protein solution

2
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J. Substantial Equivalence Information:

1 .Predicate device names:

Premier toxins A & B, ImmunoCard Toxins A & B, C. difficile TOX A/B II,

ProSpecT C. difficile toxin A/B, X/pect C. difficile toxin A/B

2. Predicate 5 10(k) numbers:

K993914, K041003, K00306 and K030404, K033479 and K041951

3. Cmaio ihpeiae

Similarities
item DeiePredicate

Intended Use Detection of C.diffcl Same
toxins in fecal specimens _____________

Specimen type . Human stool Same

Technology .Enzyme _immunoassay Same

Differences
It~em. Device Prdicate

Limit of detection 0.63 ng/mL for toxin A > 1.4 ng/ml of toxin A &
and 1.25 ng/ml for toxin > 2.4 ng/ml of toxin B
B

Clinical sensitivity 90.2 % (84.1 - 94.2% 94.7% (88.1 - 98.3%
C.I.) C.I.)

Clinical specificity 99.7 %(98.8 - ~99.9%/~ 97.3% (95.4 - 98.5%
C.L.) C.I.)

K. Standard/Guidance Document Referenced (if applicable):

"Review Criteria for Devices assisting in the diagnosis of C. difficile associated
disease" May 1990, ODE/CDRH Guidance Document

L. Test Principle:
The device contains a Reaction Window with two vertical lines of immobilized

antibodies (Fig. la). The test line ("T") contains antibodies against C. difficile toxins A
and B. The control line ("C") contains anti-IgG antibodies. The Conjugate consists of

antibodies to toxins A and B 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-conjugate mixture is added to the Sample Well and the device is allowed

3
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to incubate at room temperature for 15 minutes. During the incubation, any toxin A and

toxin B in the sample bind to anti-toxin antibody-peroxidase conjugate. The toxin-
antibody complexes migrate through a filter pad to a membrane where they are captured

by the immobilized anti-toxin antibodies in the line. The Reaction Window is

subsequently washed with Wash Buffer, and the test is developed with the addition of
Substrate. After a 10 minute incubation period, the "T" reaction is examined visually for

the appearance of a vertical blue line on the "T" side of the Reaction Window. A blue

line indicates a positive test. A positive "C" reaction, indicated by a vertical blue line on

the "C" side of the Reaction Window, confirms that the test is working properly and the
results are valid.

M. Performance Characteristics (if/when applicable):

1. Analytical performance:

a. Precision/Reproducibility:

The reproducibility of the TOXA/B QUIK CHEKTM test was determined using

known positive (n=6) and negative (n=2) fecal specimens that were coded and masked.
Testing was performed at 3 laboratories, which tested the samples on 3 days. The

samples produced the expected results 100% of the time.

b. Linearity/assay reportable range:

N/A

c. Traceability, Stability, Expected values (controls, calibrators, or methods):

N/A

d. Detection limit:

The analytical sensitivity was determined using serial two-fold dilutions of
highly purified toxins A and B. Toxins were purified using standard in-house

procedures. Six separate tests were conducted for each toxin and the test was
consistently positive at a concentration of 0.63 ng/mL for toxin A and 1.25
ng/ml for toxin B.

e. Analytical specificity.
CROSS REACTIVITY

Fecal specimens inoculated with the following microorganisms to a final

4
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concentration of approximately 108 or higher organisms per mL did not react in the TOX

A/B QUIK CHEKTM:
Bacteria: Aeromonas hydrophila, Bacillus cereus, Bacillus subtilis, Bacteroidesfragilis,
Campylobacter coli, Campylobacter fetus, Campylobacterjejuni, Candida albicans,
Clostridium bifermentans, Clostridium butyricum, Clostridium perfringens, Clostridium
septicum, Clostridium sordellii (nontoxigenic), Clostridium sporogenes, Enterococcus
faecalis, Escherichia coli EIEC, Escherichia coli, Escherichia coli 0157 H7, Escherichia
coli ETEC, Klebsiella pneumoniae, Peptostreptococcus anaerobius, Proteus vulgaris,
Pseudomonas aeruginosa, Salmonella typhimurium, Shigella dysenteriae, Shigella
flexneri, Shigella sonnei, Staphylococcus aureus, Staphylococcus aureus (Cowans),
Staphylococcus epidermidis, Vibrio parahaemolyticus, Yersinia enterocolitica Viruses:
Adenovirus types 1,2,3,5,40,41, Human coronavirus, Coxsackievirus B2,B33,B4,B5,
Echovirus 9,11,18,22,33, Enterovirus type 68,69,70,71.

The only non-C. difficile organism to react with the TOXA/B QUIK CHEKTM was C.
sordellii VPI 9048. This strain produces toxins HT and LT, which are homologous to
toxins A and B, respectively.

INTERFERING SUBSTANCES
The following substances had no effect on test results when present in feces in the

concentrations indicated: mucin (3.5% w/v), human blood (40% v/v), barium sulfate (5%

w/v), Imodium® (5% w/v), Kaopectate® (5 mg/mL), Pepto-Bismol® (5% w/v),
steric/palmitic acid (40% w/v), Metronidazole (0.25% w/v), Vancomycin (0.25% w/v).

f Assay cut-off:'

The assay was determined to detect Toxin A at 0.63ng/ml and Toxin B at 1.25
ng/ml

2. Comparison studies:

a. Method comparison with predicate device:

N/A

b. Matrix comparison.

N/A

3. Clinical studies:

a. Clinical Sensitivity:

5
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The TOXA/B QUIK CHEKTM test was compared with the tissue culture test at three

U.S. hospitals and in-house at TECHLAB® , Inc. Specimens included in the evaluation
were submitted to the clinical laboratory for routine testing. The tissue culture test was

done according to the in-house procedure. The table below shows a summary of the

clinical performance of the TOXA/B QUIK CHEKTM test. The test exhibited a

sensitivity and specificity of 90.2% and 99.7%, respectively. The predictive positive and
negative values were 98.6% and 97.9%, respectively, and the correlation was 98.0%.

Table 1. Correlation of the TOXAIB QUIK CHEKYM test with tissue culture.

N = 842 Tiss cult pos Tiss cult neg

TOXA/B QUIK 138 2
CHEKTM pos
TOXA/B QUIK 15 687
CHEKrm neg

95% CI
Sensitivity 90.2 84.1 - 94.2
Specificity 99.7 98.8 - 99.9
Predictive Positive 98.6 94.4 - 99.8
Value
Predictive Negative 97.9 96.4 - 98.7
Value
Correlation 98.0 97.8 - 98.2

Of the 2 tissue culture-negative/TOXA/B QUIK CHEKTM-positive samples, 1 was
negative in a commercial toxin A+B ELISA. Of the 15 specimens that were tissue

culture-positive/TOXA/B QUIK CHEKTM-negative, 12 were negative in commercial

toxin A+B ELISAs. There were 9 specimens that were unreadable. Those specimens
were negative by PCR analysis for the genes of toxin A (tcdA) and toxin B (tcdB).

A total of 51 fecal specimens diluted in Cary Blair and 32 fecal specimens diluted in
TM

C&S Transport Media were tested in the TOXA/B QUIK CHEK test and the results
were compared to those obtained by routine testing. The test exhibited an agreement of

97.6% for the detection of C. difficile toxins in specimens prepared in Transport Media.

b. Clinical specificity:

See above Sec 3.a.

c. Other clinical supportive data (when a. and b. are not applicable):

6
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N/A

4. Clinical cut-off:

Se limit of detection above Sec. M. 1.d

5. Expected values/Reference range:

The reported incidence of C. difficile-associated disease in patients with antibiotic-
associated diarrhea is 10 to 20%. In the studies conducted with this device, the incidence

ranged from 10% to 22%. The prevalence of a positive TOXA/B QUIK CHEKTM test
will vary from location to location and hospitals may experience rates lower or higher
than those observed at the sites used in this evaluation. Clostridium difficile disease is
primarily a nosocomial disease of elderly patients, and hospitals that have higher
numbers of elderly patients may experience higher rates. 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.

N. Proposed Labeling:

The labeling is sufficient and it satisfies the requirements of 21 CFR Part 809.10.

0. Conclusion:

1. The submitted information in this premarket notification is complete and supports
a substantial equivalence decision.

7
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Q. Administrative Information:

1. Applicant contact information:

a. Name of applicant:

TECHLAB Inc.

b. Mailing address.

2001 Kraft Drive

Corporate Research Center

Blacksburg, VA 24060-6364

c. Phone #:

540-953-1664

d Fax #:

540-953-1665

e. E-mail address (optional):

8
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DEPARTMENT OF HEALTH AND HUIXMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and

Radioloqical Health
Office of Device Evaluation

Document Mail Center (HiFZ-401)

9200 Corporate Blvd.

July 08, 2005 Rnckville, Maryland 20850

TECH-LAB, INC. 510(k) Number: K<050891

2001 KR-AFT DR. Product: TOX A/B QUICK

BLACKSBURC, VA 24060 CHEK
ATTN: DAVID M. LYERLY

The additional information you have submitted has been received.

We will notify you when the processing of this submission has been

completed or if any additional information is required. Please

remember that all correspondence concerning your submission MUST

be sent to the Document Mail Center (HFZ-401) at the above

letterhead address. Correspondence sent to any address other than

the one above will not be considered as part of your official

premarket notification submission. Also, please note the new

Blue Book Memorandum regarding Fax and E-mail Policy entitled,

"Fax and E-Mail Communication with Industry about Premarket Files

Under Review. Please refer to this guidance for information on current

fax and e-mail practices at www.fda.gov/cdrh/ode/a02-01.html.

The Safe Medical Devices Act of 1990, signed on November 28, states

that you may niot place this device into commercial distribution

until you receive a letter from FDA allowing you to do so. As in

the past, we intend to complete our review as quickly as possible.

Cenerally we do so 90 days. However, the complexity of a submission

or a requirement for additional information may occasionally cause

the review to extend beyond 90 days. Thus, if you have not received

a written decision or been contacted within 90 days of our receipt

date you may want to check with FDA to determine the status of your

submission.

If you have procedural or policy questions, please contact the

Division of Small Manufacturers International and Consumer Assistance

(DSMICA) at (301) 443-6597 or at their toll-free number (800) 638-2041,

or contact me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman
Supervisory Consumer Safety Officer
Premarket Notification Section
Office of Device Evaluation
Center for Devices and

Radiological Health
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TO: Marian Heyliger
Scientific Reviewer
OIVD/FDA

FROM: Dr. David Lyerly
Vice-President, Research & Development
TechLab, Inc.

DATE: July 5, 2005

RE: K 050891

Dear Ms. Heyliger,

Enclosed are revised pages 42 and 65. The revised package insert is included as a

separate attachment. These revised pages and the package insert reflect the 9 specimens

that were unreadable. The results in the tables and insert now show the changes as

recommended.

Thank you for your assistance.

SiX el!y,

David M. Lyerly, Ph.D.'
Vice-President, Research & Development

2001 Kraft Drive, Blacksburg, VA 24060-6358 * PH: (540) 953-1664 * FAX: (540) 953-1665 * e-mail: techlabotechlab.com

An ISO 9001:2000 and ISO 13485:96 Company with GLP Contract Research and GMP Manufacturing
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REVISED Page 42

5.7.4 Summary of Results

Summary of clinical performance comparing the TOX A/B QUIK CHEKTM test
versus tissue culture assay.

TOXA/B QUIK CHEK TM pOS 138 2

TOX A/B QUIK CHEK TM neg 15 687

95% CI

Sensitivity 90.2 84.1 - 94.2
Specificity 99.7 98.8 - 99.9
Predictive Positive Value 98.6 94.4 -- 99.8
Predictive Negative Value 97.9 96.4 - 98.7
Correlation 98.0 97.8 - 98.2
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TOX A/B QUIK CHEICTM

A rapid test for the detection of C. difficile toxins A and B in fecal specimens
Patent Pending

Catalog #T5033 (25 tests)

INTENDED USE
The TOX A/B QUIK CHEKTM test is a rapid immunoassay for detecting Clostridium difficile 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 and results
should be considered in conjunction with the patient history.
FOR IN VITRO DIAGNOSTIC USE.

EXPLANATION
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 (1). This organism is an opportunistic anaerobic bacterium that grows in the intestine
once the normal flora has been altered by the antibiotic. Toxigenic strains of C. difficile carry the genes encoding the toxins while non-
toxigenic strains do not carry the toxin genes. The disease results from the toxins that the toxigenic organism produces. The clinical
symptoms associated with the disease are believed to be primarily due to toxin A, which is a tissue-damaging enterotoxin (2,3). 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 (4-7).

PRINCIPLE OF THE TEST
The TOXA/B CUIK CHEK TM uses antibodies specific for toxins A and B of C. difficile. The device contains a Reaction Window with

two vertical lines of immobilized antibodies (Fig. la). The test line ('T") contains antibodies against C. difficile toxins A and B. The
control line ("C") contains anti-lgG antibodies. The Conjugate consists of antibodies to toxins A and B 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-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 toxin A and toxin B in the sample bind to anti-toxin antibody-peroxidase conjugate. The toxin-antibody
complexes migrate through a filter pad to a membrane where they are captured by the immobilized anti-toxin antibodies in the line. The
Reaction Window is subsequently washed with Wash Buffer, and the test is developed with the addition of Substrate. After a 10 minute
incubation period, the "T" reaction is examined visually for the appearance of a vertical blue line on the "T" side of the Reaction Window.
A blue line indicates a positive test. A positive "C" reaction, indicated by a vertical blue line on the "C" side of the Reaction Window,
confirms that the test is working properly and the results are valid.

MATERIALS PROVIDED
Membrane Devices -25 pouches, each containing I device and a desiccant pack
Diluent (14 mL) - Buffered protein solution containing 0.02% thimerosal
Wash Buffer (10 mL) - A buffered solution containing 0.02% thimerosal
Substrate (3.5 mL) - Solution containing tetramethylbenzidine
Conjugate (2 mL) - Mouse monoclonal antibody specific for toxin A coupled to horseradish peroxidase and goat polyclonal antibody

specific for toxin B coupled to horseradish peroxidase in a buffered protein solution containing 0.02% thimerosal
Positive Control (1 mL) - Antigen in a buffered protein solution
Disposable plastic transfer pipettes - 50 (graduated at 25 pL and 400 pL)

MATERIALS AND EQUIPMENT REQUIRED BUT NOT PROVIDED
Small test tubes (e.g., plastic Eppendorf tubes) Applicator sticks
Timer Vortex mixer
Disposable gloves for handling fecal samples Pipettor and tips

SHELF LIFE AND STORAGE
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° and 8°C.

PRECAUTIONS
1. Reagents from different kits should not be mixed. Do not use a kit past the expiration date.
2. Bring all components to ROOM TEMPERATURE BEFORE USE!
3. Caps and tips are color-coded; do NOT mix!
4. Do not freeze the reagents. The kit should be stored between 2"C and 8°C.
5. The pouch containing the Membrane Device should be at room temperature before opening, and opened just before use. Keep the

membrane devices dry before use.
6. Use fecal specimens within 72 hours of collection to obtain optimal results. Specimens that are frozen may lose activity due to

freezing and thawing.
7. Specimens that have been preserved in 10% Formalin, merthiolate formalin, sodium acetate formalin or polyvinyl alcohol cannot be

used.
8. Specimens in transport media such as Cary Blair and C&S can be used as specified in the specimen preparation protocol.
9. Hold reagent bottles vertically to dispense reagents to ensure consistent drop size.
10. Specimens and membrane devices should be handled and disposed of as potential biohazards after use. Wear disposable gloves

when doing the test.
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11. Reagents contain thimerosal as a preservative and should be handled with normal laboratory caution.
12. Membrane devices cannot be reused.
13. 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.
14. Microbial contamination of reagents may decrease the accuracy of the assay. Avoid microbial contamination of reagents by using

sterile disposable pipettes if removing aliquots from reagent bottles.
15. Be attentive to the total assay time when testing more than one fecal specimen. Add Diluent first, 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 then
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.

COLLECTION AND HANDLING OF FECAL SPECIMENS
1. Standard collection and handling procedures used in-house for fecal specimens are appropriate. Specimens should be stored

between 2° and 8'C; test specimens that are less than 24 hours old, whenever possible.
2. Store specimens frozen (<-1 0°C) if the test cannot be performed within 72 hours of collection, but note that freezing and thawing of

the specimen may result in loss of activity due to degradation of the toxins.
3. Make sure that specimens are thoroughly mixed PRIOR to performing the assay.
4. Storing fecal specimens in the Diluent is NOT recommended.
5. Do not allow the fecal specimens to remain in the Diluent and/or Conjugate for any extended period of time.

SPECIMEN PREPARATION
1. Bring all reagents and the required number of devices to room temperature before use.
2. Set up and label one small test tube for each specimen, and optional external controls as necessary.
3. Add 500 pL Diluent to each tube for fecal specimens. For specimens in transport media such as Cary Blair or C&S, add 425 pL of

Diluent to the tube.
4. Add one drop of Conjugate (red capped bottle) to each tube.
5. Obtain one disposable plastic transfer pipette (supplied with the kit) for each sample - the pipettes have raised graduations at 25 pL

and 400 pL.
6. Mix all specimens thoroughly regardless of consistency- it is essential that the specimens be evenly suspended before transferring.

LiquidlSemi-solid specimens - pipette 25 pL of specimen with a transfer pipette (graduated at 25 pL and 400 pL) and dispense
into the Diluent. Use the same transfer pipette to mix the diluted specimen.
Formed/Solid specimens - Care must be taken to add the correct amount of formed feces to the sample mixture. Mix the
specimen thoroughly using a wooden applicator stick and transfer a small portion (approximately 2 mm diameter, the equivalent of
25 pL) of the specimen into the Diluent. Emulsify the specimen using the applicator stick.
Fecal specimens in Cary Blair or C&S transport media - pipette 100 pL of sample into the Diluent.

7. Optional External Control Samples:
External Positive Control - add one drop of Positive Control (gray-capped bottle) to the appropriate test tube.
External Negative Control - add 25 pL Diluent to the appropriate test tube.

NOTE: Transferring too little specimen, or failure to mix and completely suspend the specimen in the Diluent mixture, may result in a
false-negative test result. The addition of t oomuch 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. Label each device appropriately and orient
it on a flat surface so the letter "C" on the device is on the left, the letter "T" is on the right, and the small Sample Well is located in
the top right corner of the device (Fig. la).

2. Close each tube of diluted specimen and mix thoroughly. Proper mixing can be achieved by vortexing or inverting the tube.
Immediately proceed to Step #3.

3. Using a transfer pipette (graduated at 25 pL and 400 pL), transfer 400 pL 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 expel the liquid sample onto the
wicking pad inside of the Membrane 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 (larger hole in the middle of the device). If the Reaction Window is not completely wet at the end of the 15-
minute incubation, the test is considered invalid and the sample must be retested on a new device.
NOTE FOR SAMPLES THAT FAIL TO MIGRATE:
Occasionally, a diluted fecal specimen cannot be tested because it clogs the membrane and the Reaction Window does not wet
properly. If the diluted fecal specimen fails to migrate properly within 5 minutes of adding the sample to the Sample Well (i.e. the
membrane in the Reaction Window does not appear to be completely wet), then add 100 pL of Diluent to the Sample Well and wait
an additional 5 minutes (for a total of 20 minutes).

5. After the incubation, add 300 pL of Wash Buffer to the Reaction Window. Allow the Wash Buffer to flow through the Reaction
Window membrane and be absorbed completely.

6. Add 2 drops of Substrate (blue-capped bottle) to the Reaction Window. Read and record results visually after 10 minutes.

INTERPRETATION OF RESULTS
1. Interpretation of the test is most reliable when the device is read immediately at the end of the 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 a blue line on the "C" side of the Reaction Window representing the internal positive control

line. Observe device for the appearance of a blue line on the "T" side of the Reaction Window representing the test line. The lines
may appear faint to dark in intensity.

3. Positive Result: A positive result may be interpreted at any time between the addition of Substrate and the 10-minute read time.
Two blue lines are visible, the control line ("C") and the test line ("T). The lines may appear faint to dark in intensity. The
appearance of a blue line on the "T" side is interpreted as a positive result. An obvious partial line is interpreted as a positive result.
Do not interpret membrane discoloration or shadow as a positive result. A positive result indicates the presence of C. difficile toxin.
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4.Negative Result: A test cannot be interpreted as negative or invalid until 10 minutes following the addition of Substrate. A single
blue line is visible on the control ("C") side of the Reaction Window and no test line is visible on the "1'Tside of the Reaction Window
(Fig. 1 b). A negative result indicates C. difficile toxin is either absent in the specimen or is below the detection limit of the test.

5. Invalid Result: A single line is visible on the test (T") side of the Reaction Window, or no lines are visible in the Reaction Window
(Fig. i c, I d). The test result is invalid if a control line is not present at the completion of the reaction period.

FIGURE 1: TOX AIB QUIK CEnS/Tm INTERPRETATION OF RESULTS

Reaction Samnple

WIndow WONl

Fig. la. Positive Fig. I. Negative

FittI. ht.nvaikd Fig. Id hinvalid

QUALITY CONTROL
Internal: A blue control line must be visible on the "C" side of the Reaction Window on every Membrane Device that is tested. The
appearance of the blue control line 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.

External: The reactivity of the TOX NIB QU/K CH-EK Th test should be verified on 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. Additional tests can be performed with the controls to meet the requirements of local, state
and/or federal regulations and/or accrediting organizations.

LIMITATIONS
1 .The TOX NIB CUIK CHEK TO test is used to detect C. difficile 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 TOX A/B CU/K CH-EK Tm test will detect levels of toxin A at Ž~0.63 nglmL and toxin B at Ž1.25
ng/mL.

2. Fecal specimens are extremely complex. Optimal results with the TOX AIB CU/K CH-EKTm test are obtained with specimens that
are less than 24 hours old. Most undiluted specimens can be stored between 2" 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 toxins A and B.

3. Some specimens may give weak reactions. This may be due to a number of factors such as the presence of low levels of toxin, the
presence of binding substances, or inactivating enzymes in the feces. Under these conditions, a fresh specimen should be tested.
Additional tests that may be used in conjunction with the TOXNB8 QUIK CfEKCTm test include culture with toxigenic testing or tissue
culture cytotoxicity assay for the detection of C. difficile or its toxin(s).

4. Fecal specimens preserved in 10% Formalin, merthiolate formalin, sodium acetate formalin, or polyvinyl alcohol cannot be used.
5. The TOX A/B CU/K CH-EK TM test is qualitative. The intensity of the color should not be interpreted quantitatively.
6. Some isolates of C. sordelilii may react in the TOX AIB QU/K Cl-EKCTM test due to the production of immunologically related toxins

(1).
7. Colonization rates of up to 50% have been reported in infants. A high rate has also been reported in cystic fibrosis patients (1,3).

EXPECTED VALUES
The reported incidence of C. difficile-associated disease in patients with antibiotic-associated diarrhea is 10 to 20%. In our studies,

the incidence ranged from 10% to 22%. The prevalence of a positive TOXN1B CUIK CHfEKCm test will vary from location to location and
hospitals may experience rates lower or higher than those observed at the sites used in this evaluation. Clostridium difficile disease is
primarily a nosocomial disease of elderly patients, and hospitals that have higher numbers of elderly patients may experience higher
rates. 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.

PERFORMANCE CHARACTERISTICS
The TOX A/B CU/K Cl-EK/Cm test was compared with the tissue culture test at three U.S. hospitals and in-house at TECHLAB®. Inc.

Specimens included in the evaluation were submitted to the clinical laboratory for routine testing. The tissue culture test was done
according to the in-house procedure. The table below shows a summary of the clinical performance of the TOX A1B CU/K CIHIE/@ test.
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The test exhibited a sensitivity and specificity of 90.2% and 99.7%, respectively. The predictive positive and negative values were

98.6% and 97.9%, respectively, and the correlation was 98.0%.

Table 1. Correlation of the TOX A/B QUIK CHEK"W test with tissue culture.

N = 842 This cult poe Ties cult neg

TOX A/B QUIK CHEKV -os 1 138 [ 2
TOXA1B QUIK CHEK" ne 1 5 687

_____________ 95% CI

Sensitivity 90.2 84.1 - 94.2
Specificity 99.7 98.8 - 99.9
Predictive Positive Value 98.6 94.4 - 99.8
Predictive Neaiv Value.97.9 96.4 - 98.7
Correlation 98.0 97.8 - 98.2

Of the 2 tissue culture-negative/TOXANB QU/K CHEKIm-positive samples, 1 was negative in a commercial toxin A-'B ELISA. Of the
15 specimens that were tissue culture-positive/TOXN/B QUIK CHEKTM-negative, 12 were negative in commercial toxin A+B ELISAs.
There were 9 specimens that were unreadable. All of the specimens were negative by PCIR analysis for the genes of toxin A (tcdA) and
toxin B (tcdB).

A total of 51 fecal specimens diluted in Gary Blair and 32 fecal specimens diluted in C&S Transport Media were tested in the TOX

NIB QUIK CHEK TMtest and the results were compared to those obtained by routine testing. The test exhibited an agreement of 97.6%
for the detection of C. difficile toxins in specimens prepared in Transport Media.

ANALYTICAL SENSITIVITY
The test was consistently positive at a concentration of 0.63 nglmL for toxin A and 1.25 ng/mL for toxin B.

REPRODUCIBILITY
The reproducibility of the TOX NIB CU/K CH-EKT test was determined using known positive (n=6) and negative (n=2) fecal

specimens that were coded and sorted to prevent their identification during testing. Testing was performed on-site at 3 laboratories,
which tested the samples on 3 days. The samples produced the expected results 100% of the time.

CROSS REACTIVITY
Fecal specimens inoculated with the following microorganisms to a final concentration of approximately 108 or higher organisms per

mL did not react in the TOXANB QUIK CHEtC Tm:
Bacteria: Aeromonas hydrophila, Bacillus cereus, Bacillus subtilis, Bacteroides fra gills, Campylobacter coi, Campylobacter fetus,
Campylobacterjejuni, Candida albicans, Ciostridiurn bifermentans, C/ostridiuni but yricum, Clostridium perfringens, Clostridium
septicumn, Clostridium sorde/Ilit (nontoxigenic), Clostridiuni sporogenes, Entero coccus faecalis, Escherichia co/i EIEC, Escherichia coi,
Escherichia coli 01 57 H7, Escherichia co/i ETEC, Kiebsiella pneurmoniae, Peptostreptococcus anaerobi us, Proteus vulgaris,
Pseudomonas aeruginosa, Salmonella typhimurium, Shige/la dysenteriae, Shigella flexneri, Shigella sonnel, Staph ylococcus aureus,
Staphylococcus aureus (Cowans), Staphylococcus epidermidis, Vibrio parahaemolyticus, Yersinia enterocolitica Viruses: Adenovirus
types 1,2,3,5,40,41, Human coronavirus, Coxsackievirus B32,B3,B34,B5, Echovirus 9,11,18,22,33, Enterovirus type 68,69,70,71.

The only non-C. difficile organism to react with the TOXNB/ QUIK ClEK-I/T was C. sordelli VPI 9048. This strain produces toxins
H-T and LT, which are homologous to toxins A and B, respectively.

INTERFERING SUBSTANCES
The following substances had no effect on test results when present in feces in the concentrations indicated: mucin (3.5% w/v),

human blood (40% vlv), barium sulfate (5% wlv), Imodium® (5% w/v), Kaopectate® (5 mg/mL), Pepto-Bismol® (5% w/v), stericlpalmitic
acid (40% wlv), Metronidazole (0.25% wlv), Vancomycin (0.25% w/v).

REFERENCES
1. Lyerly, D. M., H. C. Krivan, and T. D. Wilkins. 1988. C/ostridium; difficile: its disease and toxins. Clin. Microbiol. Rev. 1:1-18.
2. Lyerly, D. M., K. E. Saum, 0. K. MacDonald, and T. D. Wilkins. 1985. Effects of Clostridium difficile toxins given intragastrically to

animals. Infect. Immun. 47: 349-352.
3. Borriello, S. P., F. E. Barclay, A. R. Welch,]J. M. Ketley, T. J. Mitchell,]J. Stephen, and G. E. Griffin. 1985. Host and microbial

determinants of the spectrum of Clostridiumndifficile mediated gastrointestinal disorders. Microecol. Ther. 15:231-236.
4. Lyerly, D. M., N. M. Sullivan, and T. D. Wilkins 1983 Enzyme-linked immunosorbent assay for Clostridiumn difficile toxin A. J. Clin.

Microbiol. 17:72-78.
5. Laughon, B. E., R. P. Viscidi, S. L. Gdovin, R. H. Yolken, and]J. G. Bartlett. 1984. Enzyme immunoassays for detection of

Clostridium difficile toxins A and B in fecal specimens. J. Infect. Dis. 149: 781-788.
6. Lyerly, 0. M., L. A. Barroso, and T. D. Wilkins. 1992. Characterization of a toxin A-/toxin B+ isolate of Clostridium difficile. Infect.

Immun. 60: 4633-4639.
7. Dove, C. H., S.-Z. Wang, S. B. Price, C.]J. Phelps, 0. M. Lyerly, T. 0. Wilkins, and]J. L. Johnson. 1990. Molecular characterization

of the Clostridium difficile toxin A gene. Infect. Immun. 58: 480-488.

Z5

Records processed under FOIA Request #2016-9221; Released by CDRH on 03-13-2017.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or call 301-796-8118.



TO: Marian Heyliger
Scientific Reviewer
OIVD/FDA

FROM: Dr. David Lyerly
Vice-President, Research & Development
TechLab, Inc.

DATE: May 31, 2005

RE: K 050891

Dear Ms. Heyliger,

Enclosed are responses to your questions concerning the above 510(k) submission. We
believe that we have satisfactorily responded to your concerns and thank you for your
assistance in this review.

Please note that revised pages from our 510(k) are found on the pages following our
responses below. Your questions are in bold typeface.
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CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

TO BE COMPLETED BY APPLICANT

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted
in support of this application, I certify to one of the statements below as appropriate. I understand that this
certification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d).

I Please mark the applicable checkbox.

(1) As the sponsor of the submitted studies, I certify that I have not entered into any financial
arrangement with the listed clinical investigators (enter names of clinical investigators below or attach
list of names to this form) whereby the value of compensation to the investigator could be affected by
the outcome of the study as defined in 21 CFR 54.2(a). I also certify that each listed clinical
Investigator required to disclose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity In the sponsor as defined in 21 CFR 54.2(b) did not disclose any
such interests. I further certify that no listed investigator was the recipient of significant payments of
other sorts 

E (2) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, I certify that based on information obtained from the sponsor or from participating clinical
investigators, the listed clinical investigators (attach list of names to this form) did not participate In
any financial arrangement with the sponsor of a covered study whereby the value of compensation to
the investigator for conducting the study could be affected by the outcome of the study (as defined in
21 CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor
of the covered study (as defined in 21 CFA 54.2(b)); and was not the recipient of significant payments
of other sorts (as defined in 21 CFR 54.2(f)).

(3) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, I certify that I have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible
to do so. The reason why this information could not be obtained is attached,

NAME TITLE

DAVID LYERLY VICE PRESIDENT
FIRM/ORGANIZATION

TECHLAB, INC.

SIGNATU DT

' //~ ' ~ ~ ~~~~~MAY 31, 2005

Paperwork Reduction Act Statement
An agency nay not conduct or sponsor, and a person is not required to respond to, a collection of
information unless it displays a currently valid OMB control number. Public reporting burden for this Department of Health and Human Services
collection of information is estimated to aerage I hoar per response, including time for reviewing roed and Drug Adminissuation
nstactions. seatching existing data souces,. gathering and maintaining the necessary data, and 5600 Fishers Lane. Room 14C.03

counpletihg and reviewing the collection of information. Send comments regarding this burden Rockville. MD 20857
estimate or any other aspect of this collection of infon.a.ion to the address to the right:

FORM FDA 3454 (2/03) b.., cM,4, AftorI.t,,.w, E.
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