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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 affect this procedure, are identified.   Any modifications to this document are the sole responsibility of the person making the modifications.
PRINCIPLE OF THE TEST:

MERIFLUOR Cryptosporidium/Giardia (MERIFLUOR C/G) is an in vitro direct immunofluorescent detection procedure for the simultaneous detection of Cryptosporidium oocysts and Giardia cysts in fecal material.

MERIFLUOR C/G utilizes the principle of direct immuno-fluorescence. The Detection Reagent contains a mixture of FITC labeled monoclonal antibodies directed against cell wall antigens of Cryptosporidium oocysts and Giardia cysts. A prepared fecal specimen is treated with the Detection Reagent and a Counterstain. The monoclonal antibodies attach to Cryptosporidium or Giardia antigens present in the specimen. The slides are rinsed to remove unbound antibodies, a coverslip is affixed with Mounting Medium, and the slides are examined for apple green color and characteristic morphology of Cryptosporidium oocysts and Giardia cysts using a fluorescent microscope.  Background material in the specimen is counterstained dull orange to red.

SPECIMEN:

Preferred sample types:

Stool specimens preserved in 10% formalin, sodium acetate-acetic acid-formalin (SAF) or ECOFIX should be used.

Undesirable specimens:

Non-preserved stool, or stools in unacceptable media.
Collection Storage and Preparation:
1.
The preservative-stool mixture must be allowed to stand for a minimum of 30 minutes at RT to ensure adequate fixation.  MERIFLUOR C/G is designed for use with the Para-Pak® line of parasitology products.  Collect the specimen as directed by the appropriate Para-Pak package insert supplied with the collection system.  

2.
To increase the probability of detection in stools with low numbers of cysts or oocysts, the specimen may be concentrated prior to processing (see SPECIFIC PERFORMANCE CHARACTERISTICS).  The Para-Pak® Macro-CON® and Para-Pak® CON-Trate® Systems are recommended for this purpose.  The removal of fecal lipids by ethyl acetate may be particularly beneficial if the fecal specimen is mucoid.  Delipidation will facilitate the adherence of fecal material to the treated microscope slide.

This facility’s procedure for specimen collection is: _____________________________________ ______________________________________________________________________________

This facility’s procedure for transporting specimens is: _________________________________

 _____________________________________________________________________________

This facility’s procedure for rejected specimens is: ____________________________________ _____________________________________________________________________________

This facility’s procedure for sample labeling is:_______________________________________ _____________________________________________________________________________ 

MATERIALS AND EQUIPMENT:

Materials:

1.
Detection Reagent: FITC labeled anti-Cryptosporidium and anti-Giardia monoclonal antibodies in a buffered solution containing a protein stabilizer and 0.1% sodium azide.

2.
Counterstain: Eriochrome Black solution.

3.
20X Wash Buffer: Concentrated wash buffer with a preservative.

4.
Positive Control:* Formalinized stool preparation of Cryptosporidium oocysts and Giardia cysts containing 0.09% thimerosal. 

5.
Negative Control:* Formalinized stool containing 0.09% thimerosal.

6.
Mounting Medium: Buffered glycerol containing formalin, an antiquencher and 0.05% sodium azide.

7.
Transfer Loops
8.
Treated Slides

*NOTE: These reagents contain formaldehyde, which is a potential cancer hazard.

Material Not Provided

1.
Distilled or deionized water

2.
Wash bottle

3.
Humidity chamber

4.
Microscope slide coverslips (22 x 50 mm), #1 thickness

5.
Fluorescent microscope equipped with a filter system for fluorescein isothiocyanate (FITC) with the following parameters: Excitation wavelength: 490-500 nm, Barrier filter: 510-530 nm.

6.
Applicator sticks

PERFORMANCE CONSIDERATIONS:

1.
All reagents and components are for in vitro diagnostic use only.

2.
Do not mix reagents from different kit lot numbers.

3.
Do not use kit components beyond the indicated expiration date on the kit label.

4.
Protect the Detection Reagent and Counterstain from exposure to light.

5.
All reagents should be mixed thoroughly before use.

6.
Replace the reagent vial caps on their respective vials.

7.
When distributing specimens or reagents onto the slide wells use care not to scratch the treated surface with the loop or applicator stick.

8.
The Mounting Medium, Positive Control, and Negative Control contain formaldehyde, which is an irritant. Avoid contact with skin or clothing. If contact occurs, thoroughly flush area with water.

9.
The Positive Control contains formalin killed Cryptosporidium oocysts and Giardia cysts, however, it should be handled as a potentially infectious specimen.

10.
The positive and negative controls contain formaldehyde which is a potential cancer hazard.

11.
Patient specimens may contain HIV or other infectious agents and should be handled by properly trained personnel and disposed of as potential biohazards. Wear disposable gloves while handling patient specimens and performing the test procedure.

12.
Specimens preserved in PVA or MF/MIF are not suitable for use with MERIFLUOR C/G. Formalin, SAF and ECOFIX® preserved specimens may be used.

13.
If stool material is not seen upon scanning the slide wells, loss of sample may have occurred. This is usually due to an overly vigorous wash procedure or insufficient specimen drying time.

WARNING: Some reagents in this kit contain sodium azide which is a skin irritant and harmful if swallowed. Avoid skin contact with reagents. Disposal of reagents containing sodium azide into lead or copper plumbing can result in the formation of explosive metal azides. This can be avoided by flushing with a large volume of water during such disposal.
STORAGE REQUIREMENTS:

The expiration date is indicated on the kit label.  Store kit at 2-8 C and return the kit promptly to the refrigerator after each use.  CAUTION: DO NOT FREEZE.

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

Not applicable to this assay.
QUALITY CONTROL:

This test should be performed per applicable local, state, or federal regulations or accrediting agencies.

To provide quality control of the reagents contained in the kit, the Positive and Negative Controls should be evaluated each time a patient specimen is tested. If the expected reactions are not observed, repeat the control tests as the first step in determining the root cause of the failure.  If control failures are repeated please contact the Meridian Technical Services Department at 1-800-343-3858 (US) or your local distributor. 
At the time of each use, the kit components should be visually examined for obvious signs of contamination, freezing, or leakage.

It is suggested that the results of each quality control check be recorded in an appropriate log book to maintain high quality testing procedures and comply with regulatory agencies.

Action(s) taken by this facility when control results are unacceptable include:________________ ______________________________________________________________________________
The documentation performed by this facility when control results are unacceptable is: ______________________________________________________________________________
REAGENT PREPARATION:
1.
Bring the entire kit to room temperature before use.

2.
Prepare 1X wash buffer as needed.  For example: 2.5 mL of 20X wash buffer + 47.5 mL of distilled or deionized water.  Unused 1X wash buffer can be stored at room temperature up to three months.
TEST PROCEDURE:

1.
Use a transfer loop to transfer a drop of fecal material to a treated slide well. Spread the specimen over the entire well. Do not scratch the treated surface of the slide.

2.
Use a new transfer loop to transfer a drop of Positive Control to a separate treated slide well. Spread the Positive Control over the entire well. Do not scratch the treated surface of the slide.

3.
Use a new transfer loop to transfer a drop of Negative Control to a separate treated slide well.

4.
Allow the slides to air dry completely at room temperature (usually requires 30 minutes).

5.
Place one drop of Detection Reagent in each well.

6.
Place one drop of Counterstain in each well.

7.
Mix the reagents with an applicator stick and spread over the entire well. Do not scratch the treated surface of the slide.

8.
Incubate the slides in a humidified chamber for 30 minutes at room temperature. Note: Protect from light.

9.
Use a wash bottle to rinse the slides with a gentle stream of 1X Wash Buffer until excess Detection Reagent and Counterstain is removed. Note: Do not submerge the slides during rinsing. Avoid disturbing the specimen or causing cross contamination of the specimens.

10.
Remove excess buffer by tapping the long edge of the slide on a clean paper towel. Note: Do not allow slide to dry.

11.
Add one drop of Mounting Medium to each well and apply a coverslip.

12.
Scan each well thoroughly using 100-200X magnification. The presence of Crypto-sporidium oocysts should be confirmed at higher magnification.

CALCULATIONS:

There are no calculations associated with this procedure.
INTERPRETATION OF RESULTS
Control Reactions:

1.
Cryptosporidium oocysts are round to slightly oval in shape, 2-6 μm in diameter. The oocyst wall will stain bright apple green. A suture line may also be visible.

2.
Giardia cysts are oval-shaped organisms, 8-12 μm long. The cyst wall will stain bright apple green.

3.
Background material should counterstain dull orange to red.

4.
The negative control well should not exhibit apple green fluorescence of characteristic cyst or oocyst morphology.

5.
Some background coloration may sometimes result as an artifact of slide preparation. This background fluorescence is easily discernable by its lack of vibrant, apple green color or characteristic morphology of the cyst.

Patient Specimens:

Cryptosporidium positive test result: Any stool specimen exhibiting one or more oocysts with an apple green color and characteristic morphology should be considered positive for the presence of Cryptosporidium sp.
Giardia positive test result: Any stool specimen exhibiting one or more cysts with an apple green color and characteristic morphology should be considered positive for the presence of Giardia.
Negative test result: A stool specimen with no apple green fluorescence should be considered negative for the presence of Cryptosporidium oocysts and Giardia cysts. Background fluorescent debris which does not exhibit vibrant apple green color or characteristic morphology should also be considered negative.

In the event this test becomes inoperable, this facility’s course of action for testing patient samples is:_____________________________________________________________________                                                                                                                                                  
REPORTING OF RESULTS 

Negative test:  Report results as “Cryptosporidium oocysts and Giardia cysts not detected.”
Cryptosporidium Positive test:  Report results as “Cryptosporidium oocysts detected.”
Giardia Positive test:   Report test results as “Giardia cysts detected.”
This facility’s procedure for patient result reporting is:__________________________________ ____________________________________________________________________________________________________________________________________________________________                                                          
EXPECTED VALUES:
The MERIFLUOR C/G direct immunofluorescent test will identify the presence of Cryptosporidium oocysts and Giardia cysts in stool specimens. Typically, patients in either active disease state shed oocysts or cysts, respectively, in moderate to large numbers. Some patients may continue to excrete oocysts or cysts in small numbers after complete clinical recovery. Variations in the rate of positivity may be expected due to age, location, and general health conditions of the patient population under study.
ASSAY REACTIVITY:
Stool specimens preserved in 10% Formalin were received from several reference labs and tested in a blind study.  Specimens were concentrated by the Para-Pak® CON-Trate® System and stained with MERIFLUOR C/G (DFA), MERIFLUOR Cryptosporidium (IFA), MERIFLUOR Giardia (IFA), hot modified acid-fast, and iodine.

test for interfering substances: 
The following organisms did not fluoresce when tested with MERIFLUOR C/G:

Blastocystis hominis, Candida albicans, Chilomastix mesnili, Dientamoeba fragilis, Endolimax nana, Entamoeba coli, Entamoeba hartmanii, Entamoeba histolytica, Iodamoeba butschlii, Strongyloides stercoralis, Trichomonas hominis, Trichomonas vaginalis.

LIMITATIONS OF THE PROCEDURE:

MERIFLUOR C/G is an in vitro diagnostic procedure to aid in the diagnosis of Cryptosporidium and Giardia infection.  While the presence of Cryptosporidium or Giardia is often associated with diarrhea and vomiting, shedding of oocysts or cysts by asymptomatic individuals has been observed. In addition, the presence of oocysts or cysts in a stool specimen does not preclude the existence of other microorganisms or another underlying condition as the causative agent of a patient’s symptoms. For these reasons appropriate concurrent testing for other etiologic agents should be considered.

PERFORMANCE CHARACTERISTICS:
Refer to Directional Insert – Meridian Bioscience MERIFLUOR CRYPTOSPORIDIUM/GIARDIA     
REFERENCES:
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