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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:

The PREMIER Cryptococcal Antigen enzyme immunoassay (EIA) is a screening or a semi-quantitative test system for the detection of capsular polysaccharide antigens of Cryptococcus neoformans in serum and cerebrospinal fluid (CSF).
The PREMIER Cryptococcal Antigen EIA utilizes anticryptococcal polyclonal antibodies adsorbed to microwells and a detection system based upon a monoclonal-peroxidase conjugate.  If cryptococcal antigens are present in the sample, a complex is formed between the antigens, enzyme conjugate, and the adsorbed antibody.  After washing to remove unbound conjugate, a substrate solution is added.  Color develops in the presence of bound enzyme.  The amount of color is related to the quantity of cryptococcal antigen present.
SPECIMEN:

Preferred sample types:
1. Cerebrospinal Fluid
2. Serum

Undesirable specimens:


Specimens containing any type of anticoagulant
Interfering substances:


Anticoagulants may invalidate the test
Collection and Preparation:
1. Cerebrospinal Fluid

a. Collect specimen aseptically following accepted procedures. (See Directional Insert, PRECAUTION #2).

b. Centrifuge at 1000 xg for 15 minutes to ensure the removal of all white cells and particulate matter.

c. Carefully aspirate the CSF into a sterile container and seal.

d. Specimen may be tested immediately, stored up to 3 days at 2-8 C, or preserved by freezing.  Do not store in a frost-free freezer.
2.
Serum
a. Collect whole blood aseptically according to in-house procedures.  (See Directional Insert, PRECAUTION #2).  The specimen must not contain anticoagulants as this may invalidate the test.

b. Permit blood to clot for 10 minutes or more at room temperature in a collection tube.

c. Centrifuge at 1000 xg for 10 minutes.

d. Carefully aspirate the serum into a sterile container and seal.

e. Specimen may be tested immediately, stored up to 3 days at 2-8 C, or preserved by freezing.  Do not store in a frost-free freezer.
NOTE: Pretreatment of specimens is not recommended for the PREMIER Cryptococcal Antigen EIA.  Studies indicate that pronase or heat treatment of specimens (56 C, 15 minutes) does not appear to adversely effect screening assay results.  Occasionally, pronase or heat treatment alters EIA Titers.  Therefore, if pronase treatment is used, it is essential that pronase be used for all serial specimens from an individual patient which are utilized to monitor therapy.
NOTE:  Specimens to be used for future comparisons should be aliquotted and frozen, as storage longer than 72 hours at 2-8 C may affect titers.
MATERIALS AND EQUIPMENT:
Materials Provided:
The maximum number of tests obtained from this kit is listed on the outer box.
1. PREMIER Enzyme Conjugate – Cryptococcal antigen specific monoclonal antibody conjugated to horseradish peroxidase in buffered protein solution containing 0.02% Thimerosal as a preservative.

2. PREMIER 20X Wash Buffer II – Concentrated wash buffer containing 0.2% Thimerosal as a preservative.

3. PREMIER Substrate I – Buffered solution containing peroxide and tetramethylbenzidine.

4. PREMIER Stop Solution I – 1M Phosphoric Acid.  CAUTION: Avoid contact with skin.  Flush with water if contact occurs.

5. PREMIER Positive Control – Cryptococcal antigen in buffered protein solution containing 0.01% Thimerosal and 0.16% Gentamicin as preservatives.

6. PREMIER Sample Diluent – Buffered protein solution containing 0.02% Thimerosal as a preservative.

7. PREMIER Antibody Coated Microwells – Breakaway plastic microwell strips coated with polyclonal antibodies specific for cryptococcal antigen.

8. Microwell Strip Holder
Materials Not Provided:
1. Pipettes capable of delivering 50 µL, 100 µL and 200 µL.

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

3. Distilled or deionized water.

4. EIA plate reader capable of reading absorbance at 450 nm or 450/630.

5. Squirt bottle or automatic EIA plate washer.

6. Timer.

7. Graduated cylinder for making 1X Wash Buffer.
PERFORMANCE CONSIDERATIONS:
1. All reagents are for in vitro diagnostic use only.

2. Patient specimens may contain infectious agents and should be handled and disposed of as potential biohazards.  Wear disposable gloves while handling patient specimens and performing the test procedure.

3. All reagents should be gently mixed and at room temperature before use.

4. Do not interchange reagents from different kit lot numbers or use expired reagents.

5. Hold reagent vials vertically to ensure proper drop size and delivery.

6. Return caps to correct vials.

7. The Positive Control contains inactivated cryptococcal antigen.  This reagent, used wash buffer, used microwells, etc., should be disposed of as potentially hazardous material.  The microwell plate holder should be disinfected and retained for future assays.

8. Avoid skin contact with Stop Solution (1M Phosphoric Acid).  Flush with water immediately if contact occurs.

9. Unused microwells must be placed back inside the foil ziplock pouch and sealed immediately.  It is important to protect strips from moisture.
10. Avoid splashing when dispensing diluted sample into microwells by placing the pipette tip about halfway down the microwell and dispensing slowly down the side of the microwell.

11. Perform microwell washing as directed in the assay procedure.  Inadequate washing may cause elevated background.
12. Incubation times and reagent concentrations have been optimized for sensitivity and specificity.  Avoid any deviations from set incubation times or dilutions.

13. Do not store specimens in a frost-free type freezer.  Freezing and thawing of a specimen repeatedly can affect test results.
14. Do not use microwells if the foil pouch appears damaged (ie, has holes, punctures).

15. Do not use microwells where the desiccant indicator has changed from blue to pink.
STORAGE REQUIRMENTS:

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.  Return all unused microtiter wells to their original foil pouch.
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.
At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing, or leakage.

The positive and negative controls must be used with each batch of specimens to provide quality assurance of the reagents.

The negative control (Sample Diluent) absorbance should be > 0.000 and < 0.100 at 450 nm or > 0.000 and < 0.070 at 450/630 nm.  The Positive Control absorbance should be > 0.700 at either 450 nm or 450/630 nm.

If absorbance values do not correspond to visual readings, wipe the underside of the microwell, check the alignment of the microwells within the plate holder as well as the alignment of the plate holder, and reread.

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

If the expected control 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 Meridian’s Technical Services Department 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:


REAGENT PREPARATION:
1. Bring the entire kit including microwell pouch to room temperature before use.

2. Prepare enough 1X Wash Buffer for use by diluting 1 part 20X Wash Buffer with 19 parts    
purified water.  The 1X Wash Buffer can be stored at room temperature for up to one  
month.

SCREENING ASSAY PROCEDURE:


The screening assay procedure can be performed directly with serum or CSF prepared as 

above (See SPECIMEN, Collection and Preparation).  The screening assay is intended 


solely for differentiation of positive and 
negative specimens.  Values obtained with the 


screening assay cannot be used for calculation of EIA Titers.  For accurate 



determination, the semi-quantitative assay should be performed.

1. Snap off a sufficient number of microwells for samples and two controls.  Insert microwells into the holder and record sample positions.  (See Direction Insert - PRECAUTION #9).

2. Add 50 µL of each specimen, Sample Diluent (negative control), and 1 drop of Positive Control to the bottom of separate microwells.  Mix by gently shaking.  Caution should be taken not to cross contaminate samples, as this could cause erroneous results.
3. Incubate at room temperature (20-30 C) for 10 minutes.

4. Remove samples from each microwell by aspiration or by inverting the microwells and firmly tapping on an absorbent pad.  Fill each microwell with 1X Wash Buffer (approximately 300 µL).  Invert the microwells and firmly tap on an absorbent pad.  Repeat this wash procedure three times for a total of four washes.  (See Directional Insert - PRECAUTION #11).

5. Add 1 drop of Enzyme Conjugate to each microwell.  Mix by gently shaking.  Incubate at room temperature (20-30 C) for 10 minutes.

6. Remove solution from each microwell by aspiration or by inverting the microwells and firmly tapping on an absorbent pad.  Fill each microwell with 1X Wash Buffer (approximately 300 µL).  Invert the microwells and firmly tap on an absorbent pad.  Repeat this wash procedure three times for a total of four washes.  (See Directional Insert - PRECAUTION #11).

7. Add 2 drops of Substrate Solution I to each microwell.  Mix by gently shaking 15-20 seconds.

8. Incubate at room temperature (20-30 C) for 10 minutes.

9. Add 2 drops of Stop Solution I to each microwell.  Mix by gently shaking and wait 2 minutes before reading.

10. Observe Reactions:

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

b. Spectrophotometric Determination – Zero EIA reader on air.  Wipe the underside of microwells with a lint free tissue.  Read absorbance at 450 nm or 450/630 nm within 15 minutes after adding Stop Solution.

11.
Disinfect and retain microwell holder.  Discard the used assay materials as biohazardous waste.

SEMI-QUANTITATIVE ASSAY PROCEDURE:
The semi-quantitative assay procedure can be performed on any positive CSF or serum specimen.  This procedure is intended to yield values necessary for calculation of an accurate EIA Titer.

NOTE:  If drug therapy is to be monitored using sequential specimens, the preferred method is to repeat each specimen at the same time as the new specimen is titered.  It is not recommended that EIA titers from different assay runs be compared directly to monitor therapy.  To prevent multiple freeze-thawing of specimens, several aliquots of each specimen should be frozen.

Dilutions:  
The following dilution series is recommended when performing the semi-quantitative procedure.  Combine 100 µL of specimen and 100 µL of Sample Diluent in a test tube, labeled #1, and vortex 1-3 seconds.  From this mixture prepare a series of five-fold dilutions as follows:

1. Place 200 µL of Sample Diluent in each of 4 test tubes labeled 2-5.

2. Using a clean pipet, transfer 50 µL of the diluted patient specimen from tube #1 into tube #2 and mix well.

3. Transfer 50 µL from tube #2 into tube #3 and mix well.  Continue this dilution procedure through tube #5.  Further 1:5 dilutions may be made, if necessary.

Final dilutions are: 1:2, 1:10, 1:50, 1:250, 1:1250

Assay Procedure:
For increased precision, all reagents must be delivered using a pipetter.  Use the dropper bottle to deliver the required number of drops (see below) into a clean test tube.  Transfer the required volumes of reagents to the microwells using a pipetter.

NOTE: Do not remove dropper tips from reagent bottles; contamination may compromise activity.

	
	Number of Drops Required

	
	Enzyme Conjugate
	Substrate I
	Stop 

Solution I

	1 Titer (7 wells)
	7
	22
	12

	2 Titers (12 wells)
	11
	35
	19

	3 Titers (17 wells)
	15
	49
	27

	4 Titers (22 wells)
	19
	62
	30

	10 titers (52 wells)
	42
	143
	79


1. Snap off a sufficient number of microwells for diluted samples and two controls.  Insert into the microwell holder and record sample positions.  (See Directional Insert - PRECAUTION #9).

2. Pipet 50 µL of each diluted sample, Positive Control and Sample Diluent (negative control) into the bottom of separate microwells.  Caution should be taken not to cross contaminate samples, as this could cause erroneous results.
3. Incubate at room temperature (20-30 C) for 10 minutes.

4. Remove solution from each microwell by aspiration or by inverting microwells and firmly tapping on an absorbent pad.  Fill each microwell with 1X Wash Buffer (approximately 300 µL).  Invert microwells and firmly tap on an absorbent pad.  Repeat this wash procedure three times for a total of four washes.  (See Directional Insert - PRECAUTION #11).

5. Pipet 50 µL of Enzyme Conjugate into each microwell, including control microwells.  Mix by gently shaking.  Incubate at room temperature (20-30 C) for 10 minutes.

6. Remove solution from each microwell by aspiration or by inverting the microwells and firmly tapping on an absorbent pad.  Fill each microwell with 1X Wash Buffer (approximately 300 µL).  Invert the microwells and firmly tap on an absorbent pad.  Repeat this wash procedure three times for a total of four washes.  (See Directional Insert - PRECAUTION # 11).

7. Pipet 100 µL of Substrate Solution I into each microwell.  Mix by gently shaking 15-30 seconds.

8. Incubate at room temperature (20-30 C) for 10 minutes.

9. Pipet 100 µL of Stop Solution I into each microwell.  Mix by gently shaking and wait 2 minutes before reading.

10. Spectrophotometric Determination – Zero EIA reader on air.  Wipe the underside of wells with a lint free tissue.  Read absorbance at 450 nm or 450/630 nm within 15 minutes after adding Stop Solution.

11. Disinfect and retain microwell holder.  Discard the used assay materials as biohazardous waste.
This facility’s procedure for specimen preparation is:____________________________________  ______________________________________________________________________________
This facility’s procedure for sample labeling is:_________________________________________ ______________________________________________________________________________

CALCULATIONS:
SEMI-QUANTITATIVE ASSAY:



NOTE:   Quality Control procedures listed after the Screening Assay should be followed 



when performing the semi-quantitative assay.

When using a single wavelength reader to obtain results for the semi-quantitative assay, the absorbance of the negative control (Sample Diluent) must be subtracted from all other absorbance values before calculation of the EIA Titer.




Dual wavelength absorbance values need not be adjusted.




Selections of Absorbance Values for Calculations:
1. Use only absorbance values which are from the semi-quantitative assay to calculate the EIA titer.

2. Select the highest absorbance value within the acceptable range of 0.100 and 1.500 to calculate the EIA titer.  If the next greater dilution also yields an absorbance within the acceptable range, this value should also be selected.

3. If the 1:2 dilution of the specimen yields an absorbance < 0.100, repeat the assay on the undiluted specimen.

4. Using the selected absorbance, calculate the EIA titer as outlined in B below.  If two absorbances are selected, calculate each titer separately and average the results.  

NOTE: Appearance of a purple precipitate does not invalidate a positive result, but readings from such wells cannot be used for calculation of EIA Titer.

Calculation
1. Calculate the EIA titer for a particular specimen with the following formula:
	Absorbance Value x Multiplication Factor = EIA titer

	
	Multiplication Factors*

	Tube/Well Number
	1
	2
	3
	4
	5

	Dilution
	1:2
	1:10
	1:50
	1:250
	1:1250

	Multiplication Factor
	20
	100
	500
	2,500
	12,500





*Use a Multiplication Factor of 10 to calculate an EIA titer for undiluted 




  specimens.




2.  Sample Calculations:  For example, if a patient specimen had an absorbance 






  of 1.2 at a 1:50 dilution, the EIA Titer would be:          






  1.2 x 500 = 600 which is reported as 1:600
INTERPRETATION OF RESULTS:


SCREENING ASSAY PROCEDURE:

1. Visual Reading

Negative = Colorless

Positive = Definite yellow color


NOTE:  Use an EIA reader if there is uncertainty in determining a definite 

yellow color.

2.
Spectrophotometric Single Wavelength (450 nm)
Negative = OD450 < 0.100

Indeterminant = OD450 ≥ 0.100 and < 0.150

Positive = OD450 ≥ 0.150

3.
Spectrophotometric Dual Wavelength (450/630 nm)
Negative = OD 450/630 < 0.070

Indeterminant = OD450/630 ≥ 0.070 and < 0.100

Positive = OD450/630 ≥ 0.100
NOTE:  Indeterminant results should be repeated.  If the repeated results are still indeterminate, a second specimen should be obtained and tested.  Extremely strong reactions may yield a purple precipitate within a few minutes of stopping; these reactions should be reported as positive.

SEMI-QUANTITATIVE ASSAY PROCEDURE:



Numbers derived from the EIA calculations may be reported to physicians as the EIA 


Titer.  A higher titer reflects a greater concentration of antigen.  However, do not 


attempt to compare EIA Titer with latex titer.  Due to serotype variations and differing 


test technologies, EIA Titers are not numerically equivalent to latex titers.  Decreases in 


titers of less than four-fold are not considered clinically significant.
In the event this test becomes inoperable, this facility’s course of action for patient samples is:_______________________________________________________________________

REPORTING OF RESULTS:


SCREENING ASSAY PROCEDURE:



Negative test:  Report test results as “Capsular polysaccharide antigens of Cryptococcus 



             neoformans are absent or below the level of detection of the assay.”


Positive test:  Report test result as “Capsular polysaccharide antigens of Cryptococcus 


           neoformans detected.”
SEMI-QUANTITATIVE ASSAY PROCEDURE:

Titer Result:  Report test result as “EIA titer value for Capsular polysaccharide antigens 

          of Cryptococcus neoformans equals _____.”  
EXPECTED VALUES:

Cryptococcal antigen in CSF or serum of the untreated patient indicates an active infection.  The PREMIER Cryptococcal Antigen EIA should have both diagnostic and prognostic value since antigen concentrations rise during disease progression and fall during successful treatment.  Failure of titers to decline may indicate inadequate therapy.  However, in some treated patients, antigen levels may remain stationary for extended periods of time when no viable organisms can be demonstrated.
Comparison of EIA and Latex Titers on an Individual Patient

[image: image1.emf]
The primary use for semi-quantitative values derived with the latex or the EIA is to follow the course of disease and treatment within an individual patient.  These data suggest that the PREMIER Cryptococcal Antigen EIA will be a valuable method for monitoring the efficacy of drug therapies.

AIDS patients may have very high EIA Titers.  The dilution series recommended in the procedure may not be adequate to calculate an EIA Titer.  Further 1:5 dilutions may be made as needed.

ASSAY SPECIFICITY:

CROSSREACTIVITY:


The following list represents organisms that were negative when tested in the EIA:

	Microorganisms tested for Cross-reactivity

	Bacteria
	Fungal Antigen Preparation
	Virus
	Yeast

	Escherichia coli K1
	Aspergillus flavis
	Coxsackie A-16, B-5
	Candida albicans

	Haemophilus influenzae
	Aspergillus fumigatus
	Echovirus II
	Rhodotorula rubra

	Neisseria meningitidis 301, 362
	Aspergillus niger
	Poliovirus I, II, III
	Torulopsis glabrata

	Pseudomonas aeruginosa
	Blastomyces dermatitidis
	

	Staphylococcus aureus
	Coccidioides immitis
	

	Staphylococcus aureus Cowan strain 1
	Histoplasma capsulatum
	

	Staphylococcus epidermidis
	
	
	

	Streptococcus agalactiae
	
	
	

	Streptococcus pneumoniae
	
	
	



The only organism found to cross-react in the EIA was T. beigelii.  This organism is not 


likely to be found in typical specimens being tested for cryptococcal antigen.
LIMITATIONS OF THE PROCEDURE:
The PREMIER Cryptococcal Antigen EIA is intended for use with CSF or serum specimens.  Use of this assay is not recommended with other specimens.

A negative result does not preclude diagnosis of cryptococcosis, particularly if only a single specimen has been tested and the patient shows symptoms consistent with cryptococcosis.

A positive result implies the presence of cryptococcal antigen; however, all test results should be reviewed in light of other clinical data by the physician.  Trichosporon beigelii yielded a false positive in a single case with latex 9 and a similar cross-reaction is possible with the EIA.
PERFORMANCE CHARACTERISTICS:

Refer to Directional Insert – Meridian Bioscience Premier Cryptococcal Antigen
REFERENCES:

Refer to Directional Insert – Meridian Bioscience Premier Cryptococcal Antigen
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