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NOTE: This procedure is provided to Meridian’s customers to assist with the development of laboratory procedures.  This document was derived from, and was current with, the instructions for use (IFU) that accompanies the product at the time it was created. The user is instructed to consult the IFU packaged with the product to ensure currency of the procedure prior to adapting the document to routine laboratory use and periodically thereafter to ensure future IFU modifications, which might effect this procedure, are identified.   Any modifications to this document are the sole responsibility of the person making the modifications.

PRINCIPLE OF THE TEST:

The Premier EHEC test utilizes monoclonal anti-Shiga toxin capture antibodies absorbed to microwells.  Diluted samples are added to the wells and incubated at room temperature.  A wash is performed to remove unbound material.  Polyclonal anti-Shiga-like toxin antibodies are added for detection and incubated at room temperature.  Another wash is used to remove unbound antibody.  Enzyme conjugated anti-IgG polyclonal antibody is added and incubated at room temperature.  If toxin is present, a reactive antibody-enzyme complex is formed.  After washing to remove unbound conjugate, substrate is added and incubated for 10 minutes at room temperature.  Color develops in the presence of bound enzyme.  Stop Solution is added and the results are interpreted visually or spectrophotometrically.

SPECIMEN:

Preferred sample types:

1. Raw stool, or stool placed in a Cary Blair based transport media
Undesirable specimens:

1. Stool in non Cary Blair based transport media
 Collection and Storage:
1. CDC Recommendations for Stool Specimen Storage, Isolation and Identification of EHEC Organisms: 

· Raw stool specimens should be examined as soon as they are received in the laboratory.  If not processed immediately, they should be placed at 2-8 C or frozen at ≤ -70 C.  

· Refrigerated raw stool specimens should be examined within 1-2 hours.  If stools cannot be examined within this time, they should be placed in a Cary Blair-based transport medium.  All rectal swabs should be placed immediately in a Cary Blair-based transport medium.

· If specimens in transport medium will be examined in 2-3 days, they should be refrigerated.  If specimens in transport medium are not examined in 2-3 days, they should be frozen immediately at ≤ -70 C.  Specimens in transport medium should not be refrigerated for days, then frozen or left for any time at room temperature. 

2.
Stool and Broth Storage Prior to Premier EHEC Testing: Stool specimens and broths may be held up to seven days at 2-8 C before testing in the EIA.  If testing is not performed within this time period, the stool and/or broth should be frozen at   (≤ -70 C).  Repeated freeze-thaws should be avoided.

This facility’s procedure for specimen collection is: _________________________________ ___________________________________________________________________________
This facility’s procedure for transporting specimens is: ______________________________

 __________________________________________________________________________
This facility’s procedure for rejected specimens is: _________________________________ __________________________________________________________________________
Specimen Preparation:
A. Direct Stool:

1. Add 200 µL of Sample Diluent to a clean 12 x 75 mm test tube.  (NOTE: Third marking from tip on transfer pipette represents 200 µL.)

2. Mix stool as thoroughly as possible prior to pipetting.

a. Liquid, semi-solid or stools in transport medium: Using a transfer pipette, draw stool to the 50 µL calibration point (first mark from the tip of the pipette).  Dispense the stool into the Sample Diluent.  Using the same pipette, gently withdraw and expel the stool suspension several times, then vortex 15 seconds.  Leave transfer pipette in tube for later use.

b. Non-pipetable stools:  Using a wooden applicator stick, transfer a small “BB” sized portion (3-4 mm diameter) of thoroughly mixed stool into Sample Diluent.  Emulsify stool using the wooden applicator stick, then vortex 15 seconds.  Place a transfer pipette in the tube.

A. Plate Method:

1. Add 20 µL of stool or specimen to MacConkey or Sorbitol/MacConkey plate and spread with an inoculating loop.

2. Incubate 16-24 hours at 37 C.

3. Individual colonies or colony sweeps can be removed with a loop and placed in 200 µL of Sample Diluent for EIA testing.

B. Broth Method:

1. Add 10-50 µL of stool to 5 mL of MacConkey’s Broth, or GN Broth.  Vortex 10-15 seconds.

2. Incubate 16-24 hours at 37 C.

3.
Add 50 µL of growth to 200 µL Sample Diluent for EIA testing.

This facility’s procedure for sample labeling is:_____________________________________ ___________________________________________________________________________ 

MATERIALS AND EQUIPMENT:

Materials:
1.
Premier EHEC Antibody Coated Microwells – Breakaway plastic wells coated with monoclonal antibodies specific for E. coli Shiga toxin I and II.

2. Premier EHEC Positive Control – Inactivated Shiga toxin in a buffered protein solution with preservative.

3. Premier EHEC Negative Control – Buffered solution with a preservative.

4. Premier EHEC Sample Diluent – Buffered Protein solution with a preservative.

5. Premier 20X Wash Buffer I – Concentrated wash buffer with a preservative.

6. Premier EHEC Detection Antibody – Rabbit antibodies specific for Shiga toxins in buffered protein solution containing preservative.

7. Premier EHEC Enzyme Conjugate – Goat anti-rabbit antibody conjugated to horseradish peroxidase in buffered protein solution containing preservative.

8. Premier Substrate II – Buffered solution containing urea peroxide.

9. Premier Stop Solution II – 2N Sulfuric Acid. CAUTION: Avoid contact with skin.  Flush with water if contact occurs.

10. Transfer pipettes

11.
Microwell strip holder

12. Microwell strip sealers
The maximum number of tests obtained from this kit is listed on the outer box.

Material Not Provided
1
Wooden applicator sticks

2. Test tubes (12 x 75 mm) for dilution of sample

3. Distilled or deionized water

4. Squirt bottle

5. Graduated cylinder for making 1X Wash Buffer

6. EIA plate reader capable of reading absorbance of 450 nm or 450/630 nm*

7. STAT Fax™ 2200 plate shaker or equivalent (Optional – Broth Method Only)*

* NOTE: It is the operator’s responsibility to validate readers and plate shakers prior to their use with this product.

Preparation:

Bring specimens and reagents to room temperature (21-27 C) before testing 
PERFORMANCE CONSIDERATIONS:
1. All reagents are for in vitro diagnostic use only.

2.
Patient specimens may contain infectious agents and should be handled at                                                                             Biosafety Level 2 as recommended in the CDC/NIH manual, “Biosafety in Microbiology and Biomedical Laboratories”, 1999.

3.
All reagents should be mixed gently before use.
4.
Do not interchange Microwells, Detection Antibody, Enzyme Conjugate or Positive Control Reagent between different kits.  20X Wash Buffer I, Sample Diluent, Substrate II and Stop Solution II can be interchanged provided they are within their expiration dates at the time of testing.
5.
Allow reagents to warm to room temperature before use.
6.
Hold reagent vials vertically at suitable distance above the well to insure proper drop size and delivery.
7.
Do not use kit components beyond labeled expiration date.
8.
Replace colored caps on correct vials.
9.
Dispose of used wash buffer and all test materials in appropriate container.  Treat as potential biohazard.

10.
The Positive Control regent contains inactivated Shiga toxin.  It should be handled, however, as a potentially hazardous material.
11.
Avoid skin contact with Stop Solution II (2N Sulfuric Acid).  Flush with water immediately if contact occurs.
12.
Do not reuse microwells.
13.
Unused microwells must be placed back inside resealable pouch.  It is important to protect strips from moisture.
14.
Transfer pipettes provided must be used for specimen preparation and transfer.  Use one per specimen.
15.
Avoid splashing when dispensing diluted samples into microwell by placing transfer pipette tip about halfway down the well and dispensing slowly down the side of well.
16.
Microwell washing is to be performed precisely as directed in assay procedure.  Inadequate washing will cause elevated background and false positive results.
17.
All reagents except the 20X Wash Buffer I are provided already diluted to the proper concentration.
18.
Any deviation below or above set incubation times may affect sensitivity and specificity and should be avoided.
19.
Do not use microwells with pouches that have been damaged (ie, show holes or punctures).
STORAGE REQUIREMENTS:

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

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

Not applicable to this assay.
QUALITY CONTROL:

1. The Positive and Negative Controls must be used with each assay run to provide quality assurance of the reagents.

2. The Positive Control should read > 0.500 at either 450 nm or 450/630 nm.  The Positive Control should be a definite yellow color when read visually.

3. The Negative Control should read < 0.180 at 450 nm and <0.150 at 450/630 nm but greater than 0.00.  If the Negative Control is < 0.00, re-blank the plate reader to air and re-read the plate.  The Negative Control should be colorless when read visually.

4. Any positive well without visible color should be repositioned, wiped on the underside of the well and re-read.

5. If the frequency of low positive results (OD between 0.150 and 0.200 with dual wavelength or OD between 0.180 and 0.230 with single wavelength) is greater than 5% of specimens tested, this indicates insufficient washing.  More vigorous washing or increasing the washes to seven washes in step 5 of the Procedure is recommended.

6. If the expected reactions are not observed and the reagents are still within their expiration date, please contact Meridian Bioscience Technical Support Center at 1-800-343-3858.

7. At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing or leakage.

8. It is suggested that results of each quality control check be recorded in an appropriate log book to maintain high quality testing records.

QC Testing Frequency and Documentation:

For this facility, External QC is run:______________________________________________                                                                                                   

Results of External QC and action(s) taken when control results are unacceptable are documented:________________________________________________________________

TEST PROCEDURE:

1.
After the pouch has reached temperature, break off the required number of microwells (one well for each specimen plus one positive and one negative control well per batch).  Place the microwells in the microwell strip holder and record the location of all wells.  Unused microwells must be resealed in the pouch immediately.

2.
Add 100 µL of diluted specimen (second mark from the tip of the pipette) to the appropriate well (place pipette tip halfway into well and let sample slowly run down side of well).

3.
Add two free-falling drops of Positive and Negative Control to the appropriate wells.  Mix wells by firmly shaking/swirling the plate for 30 seconds.

4.
Cut plate sealer to size and press firmly onto top of microwells to seal.  Incubate the plate for 1 hour at room temperature (22-27 C).  Broth Method Only: Alternatively, laboratories equipped with a heated plate shaker (STAT Fax™-2200) can incubate and rotate the plate for 30 minutes at 25 C at 1000 rpm (setting 5).

5.
Carefully, remove the plate sealer and wash wells:

a.
 Dump plate contents firmly into a biohazard receptacle.

b.
 Bank the inverted plate on a clean stack of paper towels.

c.
Fill all wells with 1X Wash Buffer.  Use of a squirt bottle is    recommended.

d.
Repeat washing cycle (dump, bang on fresh towels, fill) four additional  times.  After the last fill, dump and bang plates on fresh towels hard enough to remove as much excess Wash Buffer as possible but do not allow wells to completely dry at any time.

6.
Add two free-falling drops of Detection Antibody to each well.  Firmly shake/swirl the plate for 30 seconds.

7.
Press plate sealer firmly onto top of microwells to seal. Incubate the plate for 30 minutes at room temperature (22-27 C).  Broth Method Only: Alternatively, incubate and rotate the plate for 15 minutes on the STAT Fax™ at 25 C and at 1000 rpm (setting 5).

8.
Repeat wash procedure (Step #5)

9.
Add two free-falling drops of Enzyme Conjugate to each well.  Firmly shake/swirl the plate for 30 seconds.

10.
Press plate sealer firmly onto top of microwells to seal.  Incubate the plate for 30 minutes at room temperature (22-27 C).  Broth Method Only: Alternatively, incubate and rotate the plate for 15 minutes on the STAT Fax™ at 25 C and at 1000 rpm (setting 5).

11.
Repeat wash procedure (Step #5)

12.
Clean the underside of all wells with a lint free tissue.

13.
Add two free-falling drops of Substrate Solution II to each well.  Firmly shake/swirl the plate for 30 seconds.  Incubate for 10 minutes at room temperature.

14.
Add two free-falling drops of Stop Solution II to each well.  Firmly shake/swirl the plate for 30 seconds.  NOTE: Initial color of positive reaction is blue, which changes to yellow upon addition of Stop Solution II.

15.
Observe Reactions:

a. Visual Determination – Read within 15 minutes after adding Stop               Solution II.

b.
 Spectrophotometric Determination – Zero EIA reader on air.  Wipe   underside of wells with a lint free tissue.  Read absorbance at 450 nm or 450/630 nm within 30 minutes of adding Stop Solution II.

CALCULATIONS:

There are no calculations associated with this procedure.
INTERPRETATION OF RESULTS
1. 
Visual Reading

Negative = Colorless
Positive = Definite yellow color
A faint yellow color must be evaluated spectrophotometrically

2. 
Spectrophotometric Single Wavelength (450 nm)

Negative = OD450 < 0.180

Positive = OD450 ≥ 0.180

3. 
Spectrophotometric Dual Wavelength (450/630 nm)

Negative = OD450/630 < 0.150

Positive = OD450/630 ≥ 0.150

Extremely strong positive reactions may yield a purple precipitate within a few minutes of stopping the reaction.

In the event this test becomes inoperable, this facility’s course of action for patient samples is:_______________________________________________________________________

REPORTING OF RESULTS 

Negative test:  Report test results as “Shiga toxins are absent or below the level of detection of the assay.”
Positive test:  Report test results as “Presence of Shiga toxins.”
This facility’s procedure for patient result reporting is:__________________________________ ____________________________________________________________________________________________________________________________________________________________                                                          
EXPECTED VALUES:
The Premier EHEC test detects the presence of Shiga toxin.  Expected values for a given population should be determined for each laboratory.  The rate of positivity may vary depending on patient age, geographic location, method of specimen collection, handling and transportation, test employed and general health of the patient population under study.
Only Campylobacter and Salmonella ranked above E. coli O157:H7 as the most frequently encountered pathogen isolated from stool in the states of Washington and Minnesota during the years 1984-1987.  Similar data was obtained during that same time period in Alberta, British Columbia and Ontario, Canada.  Direct fecal cytotoxin tests have shown that an additional 10% of all specimens may contain undiagnosed EHEC organisms.  Our clinical studies show that this number may be conservative.
Isolation rates of O157:H7 have been shown to be the greatest during the summer months of June, July and August.  The rates for non-O157 SLT producing strains still need to be determined
LIMITATIONS OF THE PROCEDURE:

1. The Premier EHEC test detects the presence of Shiga toxin from stool, broths or culture isolates.  The level of toxin has not been shown to be correlated with either the presence or severity of disease.  As with all in vitro diagnostic procedures, test results should be interpreted by a physician in conjunction with other clinical information.

2. Shiga toxin I and the toxin produced by Shigella dysenteriae type 1 strains (shiga toxin) are nearly identical.  Therefore, Premier EHEC will generate a positive signal when Shiga toxin is present in the specimen of other infectious organisms.

3. A positive result does not preclude the presence of other infectious organisms.

4. The limit of detection for ST-I and ST-II are approximately 7 and 15 pg/well respectively.

5. Toxin expression may be lost upon serial passage.  Colony sweeps may increase the likelihood of detecting ST producing organisms.

PERFORMANCE CHARACTERISTICS:
Refer to Directional Insert – Meridian Bioscience Premier™ EHEC 
REFERENCES:
Refer to Directional Insert – Meridian Bioscience Premier™ EHEC
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