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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:
The ImmunoCard STAT! E. coli O157 Plus is a rapid test for the detection of antigens from Shiga toxin-production E. coli O157 as an aid in the diagnosis of E. coli O157:H7 infection.  The test can be used to directly test stool specimens, stool in modified Cary-Blair medium or confirmatory stool cultures grown in MacConkey broth of sorbitol MacConkey (SMAC) plates.

In the US, ImmunoCard STAT! E. coli O157 Plus is not intended for point-of-care use.  This device is intended for moderately complex laboratories.  In Canada, this device is not intended for point-of-care use.

Stool or culture material are prepared / diluted and added to the sample port of the device.  The sample mobilizes gold particles, coated with monoclonal antibody specific for the E. coli O157 lipopolysaccharide, and migrates along the membrane through the Test and Control zones.  The Test zone contains immobilized monoclonal antibody specific for an epitope common to Shiga toxin-producing E. coli.  After 10 minutes the Test and Control zones are observed for the presence of red/purple lines across the membrane surface.  If a Shiga toxin-producing E. coli O157 is present in the sample, a complex is formed between the capture antibody, the Shiga toxin-producing E. coli O157, and the monoclonal antibody-gold conjugate which can be seen visually as a red/purple line in the Test zone.  No red/purple line in the Test zone indicates a negative result.  The Control line serves as a procedural control, to assure that the sample has migrated the appropriate distance along the membrane.

SPECIMEN:
Preferred Sample Types:

1.   Human stool samples, unpreserved
2.   Human stool samples, preserved in Cary-Blair-based media
3.   Culture in MacConkey broth
4.   SMAC plate culture
Undesirable samples: 
1. Specimens in GN broth 

2. Specimens in any transport media or fixative other than Cary-Blair

Collection and Storage:

Stool can be tested either directly, as obtained from modified Cary-Blair medium or after culture in MacConkey broth or on a SMAC plate.  Stool samples should be received in an airtight container and may be stored up to 72 hours at 2-8 C prior to testing or culture.  Freeze specimens immediately upon receipt if testing cannot be completed within 72 hours.  For culture confirmation, MacConkey broth or a SMAC plate should be set up as soon as possible after receiving a stool specimen.  Freezing specimens prior to culture may affect recovery of viable organism.
Specimen Preparation:

BROTH ENRICHMENT: Add approximately 50 µL of stool to 5 mL MacConkey Broth and incubate at 42 C ± 1 C for 16-24 hours.
PLATE CULTURE: Streak stool, broth or culture isolate onto a SMAC plate and incubate at 35 C ± 1 C for 16-24 hours.

This facility’s procedure for specimen collection is: _____________________________________ _____________________________________________________________________________
This facility’s procedure for transporting specimens is: __________________________________ _____________________________________________________________________________
This facility’s procedure for rejected specimens is: _____________________________________ _____________________________________________________________________________
MATERIALS AND EQUIPMENT:
MATERIALS PROVIDED:
1. ImmunoCard STAT! E. coli O157 Plus Devices – Individually foil pouched devices containing immobilized monoclonal antibody specific for an epitope common to Shiga toxin-production E. coli (Test zone), goat anti-mouse IgG antibody (Control zone) and monoclonal antibody, specific for the E. coli O157 lipopolysaccharide, conjugated to gold particles.

2. Positive Control – Inactivated E. coli O157:H7 in a solution containing 0.094% sodium azide as a preservative.

3. Negative Control – Inactivated E. coli O157:H12 in a solution containing 0.094% sodium azide as a preservative.

4. Sample Diluent – Solution containing 0.094% sodium azide as a preservative.

5. Transfer pipettes 

MATERIALS NOT PROVIDED:
1. 12 x 75 mm test tubes
2. Timer
OPTIONAL MATERIALS NOT PROVIDED:

1. MacConkey Broth (5.0 mL/tube)

2. MacConkey Agar w/Sorbitol (SMAC)

3. Incubator

4. Swabs

5. McFarland Standards (#2 through #4)

6. Modified Cary-Blair medium

PERFORMANCE CONSIDERATIONS:
1. All reagents are for in vitro diagnostic use only. 

2. Directions should be read and followed carefully. 

3. Reagent concentration, incubation times and temperatures (21–27 C) have been optimized for sensitivity and specificity.  Best results are obtained by adhering to these specifications.  Once the assay has been started, complete all subsequent steps without interruption.

4. All reagents should be gently mixed and at 21–27 C before use. 

5. Hold Positive and Negative Control vials vertically at suitable distance above the well to insure proper drop size and delivery. 

6. Do not allow the tips of the vial or pipette to touch the Sample Port.

7. All reagents are provided already diluted to the proper concentration. Do not dilute further.

8. Pipettes that are supplied with the kit should be marked at the intervals shown in the pipette diagram in PROCEDURAL NOTES.  When instructed to use the pipette supplied with the kit, do not use transfer pipettes with markings that differ from the diagram. Use one per specimen.

9. Do not interchange reagents from different lot numbers.

10. Test devices are packaged in foil pouches that exclude moisture during storage.  Inspect each foil pouch before opening.  Do not use test devices from pouches that have holes in the foil or where the pouch has not been completely sealed.  False negative reactions may result if test components and reagents are improperly stored.

11. Positive and Negative Control reagents contain inactivated E. coli.  However, they should be handled as potential biohazards.

12. Do not use kit or components beyond their assigned expiration dates.
13. Do not use vials that lack a label, a lot number, or an expiration date. 

14. Replace colored caps on correct vials.
15. Patient specimens and used ImmunoCard STAT! E. coli O157 Plus devices 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.”

16. Some reagents contain the preservative sodium azide which is a skin irritant.  Avoid contact with reagents.  Disposal of reagents containing sodium azide into drains consisting of lead or copper plumbing can result in the formation of explosive metal oxides.  Eliminate the build-up of oxides by flushing drains with large volumes of water during disposal.  

17. Dispose of stool specimens as potentially biohazardous materials.  Inactivate cultures by autoclaving for a minimum of 15 minutes at 121 C before disposal.

18. Any deviation below or above set incubation times may affect sensitivity and specificity and should be avoided.

19. Stool must be mixed thoroughly, regardless of consistency, to ensure a representative sample prior to pipetting. 

STORAGE REQUIREMENTS:
The expiration date is indicated on the kit label.  Store the kit at 2-8 C when not in use.

At this facility, kits are stored:_______________________________________________
CALIBRATION: 
There are no calibrations associated with this procedure.
QUALITY CONTROL:
This test should be performed per applicable local, state, or federal regulations or accrediting agencies.

The Positive and Negative Controls should be assayed in accordance with local, state, and federal regulations.  Your laboratory may have established control testing requirements beyond this recommendation.

Although specimen matrix interference has not been observed in this assay, the control reagents furnished are in an aqueous solution matrix, and may not adequately control for the specimen matrix.  For any diagnostic assay, the National Committee for Clinical Laboratory Standards, guideline C24-A, indicates that matrix control materials must be used when available.  To comply with this guideline, it may be necessary for the user to provide control material in specimen matrix.

CONTROL REAGENT TESTING

Add three drops Positive Control or Negative Control directly to bottom port of separate devices.

1. The Positive Control should yield visually detectable red/purple Test and Control lines after 10 minutes incubation at 21-27 C.

2. The Negative Control should yield a visually detectable red/purple Control line and no Test line should be present after 10 minutes incubation at 21-27 C.

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

If the expected reactions are not observed and the reagents are still within their expiration date, repeat the control tests as the first step in determining the root cause of the failure.  If control failures are repeated please contact Meridian Bioscience Technical Support Center at 1-800-343-3858 (US) or your local distributor.

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. All reagents come ready to use (no further dilution is required).

2. Allow kit components to reach 21-27 C prior to use.

3. Gently mix liquid reagents prior to use.

TEST PROCEDURE:
A. DIRECT STOOL:

1. Add 350 µL of Sample Diluent to a test tube using the dropper assembly.

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

a. For liquid or semi-solid stools draw the mixed stool specimen to the first mark (25 µL) on a transfer pipette.  Add to Sample Diluent and mix.  Note: Do not pipet more than 25 µL of stool.  Over-inoculation with stool may produce invalid results.  Leave the transfer pipette in the tube for future use.

b. For non-pipetable stools, use a wooden applicator stick and transfer a small portion (2 mm diameter) of thoroughly mixed stool into the Sample Diluent and emulsify the stool thoroughly with the applicator stick.  Place a transfer pipette in the tube for future use.

3. Open a foil pouch and remove the device.  Vortex diluted specimen for 10 seconds, then add 150 µL (second mark on transfer pipette) of diluted stool to the sample port of the device.

4. Incubate for 10 minutes at 21-27 C.  Note: during the 10 minute incubation, diluted specimen must move past the Control line.

5. Visually read the Control and Test zones for the presence or absence of a red/purple line at the end of the incubation period.

B. BROTH ENRICHMENT or CARY-BLAIR SPECIMEN:

1. Add 350 µL Sample Diluent to a test tube using the dropper assembly.

2. Draw broth culture to the base of the bulb of a transfer pipette (approximately 350 µL) and add it to the Sample Diluent and mix.  For Cary-Blair specimens, draw inoculated Cary-Blair medium to the second line of the transfer pipette (approximately 150 µL) and add it to the Sample Diluent and mix.  Leave the transfer pipette in the tube for future use.

3. Open a foil pouch and remove the device.  Vortex the diluted specimen for 10 seconds, then add 150 µL (second mark on transfer pipette) of the diluted specimen to the sample port of the device.

4. Incubate for 10 minutes at 21-27 C.  Note: During the 10 minute incubation, the diluted specimen must move past the Control line.

5. Visually read the Control and Test zones for the presence or absence of a red/purple line at the end of the incubation period.

C. PLATE CULTURE:

1. Add 700 µL (2 x 350 µL) of Sample Diluent to a test tube using the dropper assembly.

2. Use a swab to make a heavy suspension (McFarland Standard 2-4) of suspected growth from the SMAC plate in the Sample Diluent.  Mix gently.

3. Open a foil pouch and remove the device. Mix the diluted specimen gently, then add 150 µL (second mark on transfer pipette) to sample port of device.

4. Incubate for 10 minutes at 21-27 C.  Note: During the 10 minute incubation, the diluted specimen must move past the Control line.

5. Visually read the Control and Test zones for the presence or absence of a red/purple line at the end of the incubation period.

CALCULATIONS:

There are no calculations associated with this procedure.

INTERPRETATION OF RESULTS:
NOTE: Test results should be read immediately following the 10 minutes incubation period.  Results may not be read after an additional 10 minutes.
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Positive Test Result: Visually detectable red/purple Test and Control lines.  A positive result indicates the presence of antigens from Shiga toxin-producing E. coli O157.

NOTE: In view of the epidemiological importance of obtaining bacterial isolates it is recommended that all toxin positive samples be submitted for isolation of Shiga toxin positive organisms.  We suggest that individual microbiology laboratories coordinate bacterial isolation with their local state health laboratories.

Negative Test Result: Visually detectable red/purple Control line.  No red/purple Test line present.  A negative result indicates that antigens from Shiga toxin-producing E. coli O157 are absent or below the level of detection

Invalid Test Result: No visually detectable red/purple Control line, with or without a visually detectable red/purple Test line.  Invalid test results may be due to a Reagent/Device problem, a procedural error (repeat the test), or over-inoculation of stool into Sample Diluent (re-dilute stool and repeat the test).

REPORTING OF RESULTS: 
Positive Test: Indicates the presence of antigens from Shiga toxin-producing E. coli O157
Negative Test: Indicates that antigens from Shiga toxin-producing E. coli O157 are absent or below the level of detection
EXPECTED VALUES:
Shiga toxin-producing E. coli O157 causes both sporadic and epidemic outbreaks of disease.  While the incidence of disease peaks in the summer months, cases occur year round.  Due to the focal nature of the disease, incidence values range widely with geographic locations, from zero to 3-4% in severe outbreaks.  For this reason, predictive values for the ImmunoCard STAT! E. coli O157 Plus test are subject to variation.  The tables below give the expected predictive values based upon incidence.

	O157:H7

Incidence
	Stool Specimens
	MacConkey Broth
	SMAC Plate

	
	PPV
	NPV
	PPV
	NPV
	PPV
	NPV

	4.0%

3.0%

2.0%

1.0%

0.5%

0.2%

0.1%
	75.5%

69.6%

60.2%

42.8%

27.1%

12.9%

6.9%
	99.2%

99.4%

99.6%

99.8%

99.9%

100.0%

100.0%
	100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%
	100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%
	100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%
	100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%


ASSAY SPECIFICITY

The specificity of ImmunoCard STAT! E. coli O157 Plus was tested by utilizing the following bacterial or viral strains.  Positive and negative stools were spiked with ≥ 1 x 108 organisms/mL and tested by ImmunoCard STAT! E. coli O157 Plus.  E. coli O157:H7 gave a positive result when tested.  All other organisms were found to be negative when spiked into the negative stool.  In addition, they did not interfere with the positive specimen.

Microorganism or virus (# strains tested)

	Adenovirus 40 & 41 (2)
	Pseudomonas aeruginosa (1)

	Campylobacter coli (1)
	Pseudomonas fluorescens (2)

	Campylobacter fetus (1)
	Rotavirus (1)

	Campylobacter jejuni (1)
	Salmonella dublin (1)

	Candida albicans (1)
	Salmonella typhimurium (1)

	Citrobacter freundii (1)
	Salmonella urbana (1)

	Clostridium difficile (2)
	Serratia liquefaciens (3)

	Clostridium perfringens (1)
	Shigella dysenteriae (1)

	Enterobacter cloacae (1)
	Shigella flexneri (1)

	Enterobacter agglomerans (1)
	Shigella sonnei (1)

	Escherichia coli non-O157:H7 (13)
	Staphylococcus aureus (1)

	Escherichia fergusonii (1)
	Staphylococcus aureus (Cowan I) (1)

	Escherichia hermannii (1)
	Staphylococcus epidermidis (1)

	Hafnia alvei (1)
	Streptococcus faecalis (1)

	Helicobacter pylori (1)
	Xanthomonas maltophilia (1)

	Klebsiella pneumoniae (1)
	Yersinia enterocolitica (1)

	Providencia stuartii (1)
	

	Proteus vulgaris (1)
	


Three crossreactive bacteria have been identified: Salmonella hilversum, an E. coli O157:H38 and an E. coli O157:H1.  Salmonella hilversum is not found in humans.  E. coli O157:H38 and H1 are rare human isolates.

Twenty-one known laboratory E. coli O157:H7 isolates were shown to be correctly positive with the ImmunoCard STAT! E. coli O157 Plus test.  No E. coli O157:H7 isolates have been observed to be negative.

Clinical testing with stool showed that ImmunoCard STAT! E. coli O157 Plus did not cross-react with a variety of other stool pathogens.  A list of pathogens contained in stools which did not cross-react with the ImmunoCard test is given below:

	Non Crossreacting Stool Pathogens (number of Stools)

	Aeromonas (1)
	E. coli O157:H19 (toxin negative)  (1)

	Campylobacter (34)
	E. coli O18:H7 (1)

	E. coli O103:H2 (1)
	E. coli O26:H11 (4)

	E. coli O103:NM (1)
	E. coli O69:H47 (1)

	E. coli O111:NM (1)
	Plesiomonas shigelloides (1)

	E. coli O113:H21 (1)
	Salmonella spp. (18)

	E. coli O121:NM (1)
	Shigella (7)

	E. coli O145:NM (1)
	Yersinia (1)


The following strains of non-Shiga toxin-producing E. coli O157 and non-O157 E. coli were spiked into positive and negative stool and tested with the ImmunoCard STAT! E. coli O157 Plus device at ≥ 6 x 108 cells/mL.  All were found to neither crossreact nor interfere with a positive result.

	E. coli O157:H44
	E. coli O26:H11 

	E. coli O157:H3
	E. coli O111:NM

	E. coli O157:H12
	E. coli O125:NM

	E. coli O126:H27
	E. coli O55:B5:H-

	E. coli O45:H2
	E. coli #8739

	E. coli ETEC LT
	E. coli #9637

	E. coli O121:H19
	


LIMITATIONS OF THE PROCEDURE:
1. Test results should be used in conjunction with information available from the patient clinical evaluation and other diagnostic procedures.

2. The limit of detection was determined utilizing E. coli O157:H7 diluted in saline.  The limit of detection for E. coli O157:H7 ATCC strains 43888 and 43895 was 8.3 x 105 cfu/mL and 7.67 x 105 cfu/mL respectively.

3. A negative test result indicates the absence of Shiga toxin-producing E. coli O157 antigens, or that the levels of antigens are below that which can be detected by this test.  Further testing should be performed with negative specimens to determine the cause of diarrhea.  Optimal sensitivity is obtained by culture confirmatory methods.

4. Many states require a negative STEC or E. coli O157 test result before a child that has experienced a STEC E. coli O157 infection may return to school or day care.  For this purpose, to reduce the risk of sending infectious children back into these environments, a culture confirmatory method should be utilized.

5. Laboratories should comply with all local state and federal regulations for reporting STEC of E. coli O157 disease.

PERFORMANCE CHARACTERISTICS:

Refer to Directional Insert- Meridian Bioscience ImmunoCard STAT! E. coli O157 Plus
REFERENCES:
Refer to Directional Insert- Meridian Bioscience ImmunoCard STAT! E. coli O157 Plus
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