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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 PREMIER Coccidioides enzyme immunoassay (EIA) is for the qualitative detection of IgM and IgG antibodies directed against the TP and CF antigens of Coccidioides immitis in serum and cerebrospinal fluid (CSF).  It is recommended that EIA positive results be confirmed by immunodiffusion assay.

The PREMIER Coccidioides EIA utilizes a mixture of purified TP and CF antigens adsorbed to microwells to capture relevant IgM and IgG antibodies.  Diluted specimen is added to each of two duplicate microwells.  If antibodies to the coccidioidal antigens are present, they become bound to the adsorbed antigens.  After washing to remove unbound specimen components, an anti-IgM enzyme conjugate is added to one microwell and an anti-IgG enzyme conjugate is added to the other.  If patient antibodies are bound, then a sandwich is formed between the adsorbed antigens, patient antibodies, and one or both conjugates.  After washing to remove unbound conjugate, a substrate solution is added.  Color develops in the presence of bound enzyme conjugate.

SPECIMEN:
Preferred Sample Types:

1. Serum from clotted blood

2. CSF

3. Heat-inactivated specimens (56 C for 30 minutes)
Undesirable Specimens: Bloody CSF
Collection and Preparation: Specimens should be tested as soon as possible, but may be stored up to five days at 2-8 C prior to testing.  If longer storage is required, it is recommended that several aliquots of each specimen be frozen (-20 to –80 C) to avoid multiple freeze-thaw cycles.  Do not store in a frost-free freezer.

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:
REAGENTS/MATERIALS PROVIDED 

The maximum number of tests obtained from this test kit is listed on the outer box.
1. PREMIER Coccidioides Antigen Coated Microwells – Breakaway plastic microwells, each coated with a mixture of TP and CF antigens.

2. PREMIER Coccidioides Positive Control – Prediluted positive human serum containing 0.10% Sodium Azide as a preservative.  Do not dilute further.

3. PREMIER Coccidioides Sample Diluent – Buffered protein solution containing 0.10% Sodium Azide as a preservative.

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

5. PREMIER Coccidioides IgM Enzyme Conjugate – Affinity purified goat anti-human IgM antibodies conjugated to horseradish peroxidase in buffered protein solution containing 0.02% Thimerosal as a preservative.

6. PREMIER Coccidioides IgG Enzyme Conjugate – Affinity purified goat anti-human IgG antibodies conjugated to horseradish peroxidase in buffered protein solution containing 0.02% Thimerosal as a preservative.

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

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

9. Microwell Strip Holder
MATERIALS NOT PROVIDED

1. Pipettes capable of delivering 10 µL, 20 µL, 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.  A dual wavelength reader is preferred, using a second filter of 630 nm to correct for light scatter

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. Reagent concentration, incubation times, and temperatures have been optimized for sensitivity and specificity.  Best results are obtained by adhering to these specifications.

3. Patient specimen and the Positive Control may contain infectious agents.  The Positive Control contains human sera which were screened for HBsAg and antibody to HIV-1 and found to be negative.  However, no test can offer complete assurance that human blood will not transmit HIV, hepatitis or other infectious agents.  Patient specimens, Positive Control and all materials which they contact should be handled at Biosafety Level 2 as recommended in the CDC/NIH manual “Biosafety in Microbiology and Biomedical Laboratories”.

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

5. Do not interchange Microwells, IgM Enzyme Conjugate, IgG Enzyme Conjugate or Positive Control Reagent between different kits.  20X Wash Buffer II, Sample Diluent, Substrate I and Stop Solution I can be interchanged provided they are within their expiration dates at the time of testing.

6. Hold reagent vials vertically to insure proper drop size and delivery.

7. Replace colored caps on correct vials.

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

9. Avoid splashing when dispensing diluted sample into microwell by placing pipette tip about halfway down the well and dispensing slowly down side of well.

10. It is important that microwell washing be performed precisely as directed in assay procedure.  Inadequate washing may be the cause of elevated background in any EIA protocol.
11. Do not use microwells if the foil pouch appears damaged (ie, has holes, punctures).  

12. Do not use microwells where the desiccant indicator has changed from blue to pink.

STORAGE REQUIREMENTS:

1. The expiration date is indicated on the kit label.  
2. 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

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

1.
The Positive and Negative Controls must be assayed with each batch of patient specimens to provide quality assurance of the reagents.

2.
The Negative Control (Sample Diluent) microwells should yield an A450 value < 0.100 with both IgM and IgG Conjugates when blanked on air or an A450,630 value < 0.050.  Negative values ≤ -0.005 may indicate a problem with EIA plate reader.

3.
The Positive Control microwells should have a definite yellow color and yield and A450 or A450,630 value ≥ 0.500 and ≤ 2.500 with both IgM and IgG Conjugates.

4.
At the time of each use, kit components should be visually examined for obvious signs of microbial contamination, freezing, or leakage.  A flaky precipitate may form in the Sample Diluent which will not affect its performance.

5.
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 compliance with regulatory agencies.

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: ___________________________________________________________________

REAGENT PREPARATION

Bring the entire kit, including the microwell pouch, to 22-25 C before and during use.  Warming requires at least one hour.  Prepare sufficient 1X Wash Buffer for use by measuring one part 20X Wash Buffer II and diluting with 19 parts purified water.  The 1X Wash Buffer can be stored at 22-25 C for up to one month.  Discard if the 1X Wash Buffer becomes contaminated.  For performing washes, the 1X Wash Buffer can be transferred to a wash or “squirt” bottle.  Alternatively, an automated plate washer can be used.  NOTE: Automated plate washers tend to waste buffer and may deplete the 20X Wash Buffer II prematurely.  Call Technical Services (1-800-543-1980) to order additional PREMIER 20X Wash Buffer II if needed.
PROCEDURE:

Specimen Preparation:

Dilute serum and CSF with Sample Diluent as described below.  Performing the dilutions by other schemes may exhaust the supply of Sample Diluent prematurely.

Serum

Dilute serum 1:441 with Sample Diluent as follows:

1. Obtain two test tubes for each serum specimen.  Transfer 200 µL of Sample Diluent into the first tube and 400 µL into the second tube.

2. Transfer 10 µL of serum to the first tube and mix thoroughly.

3. Transfer 20 µL of the first dilution into the second tube and mix thoroughly.

CSF

Dilute CSF 1:21 with Sample Diluent as follows:

1. Obtain a test tube for each CSF specimen and transfer 400 µL of Sample Diluent into each tube.

2. Transfer 20 µL of CSF into the dilution tube and mix thoroughly.

TEST PROCEDURE:
NOTE: Each microwell is coated with both TP and CF antigens.  It is recommended that both IgM and IgG assays be performed simultaneously for all sera.

1. Snap off a sufficient number of microwells for samples and controls and insert them into the microwell holder.  Record sample positions, as in the example below.  Avoid testing more specimens than can be loaded in 6 minutes in step 3.
	
	1
	2
	3
	4
	5
	6
	

	A
	PC
	SD
	Pt. #1
	Pt. #2
	Pt. #3
	Pt. #4
	IgM

	B
	PC
	SD
	Pt. #1
	Pt. #2
	Pt. #3
	Pt. #4
	IgG


2.
Add 100 µL of Positive Control (PC) to each of 2 separate microwells (A1 and B1) and 100 µL of Sample Diluent (SD) to each of 2 separate microwells (A2 and B2).  The latter wells are considered Negative Controls.

3. Add 100 µL of each specimen (diluted as described in the previous section) to 2 separate microwells (in rows A and B, as needed).  Caution should be taken not to cross contaminate samples, as this could cause erroneous results.  Mix by gently shaking 10-15 seconds on the countertop.

4. Incubate at 22-25 C for 30 minutes after the addition of all specimens and controls.

5. Hold the plate firmly from the bottom and gently squeeze it.

a. Dump plate contents firmly into a biohazard receptacle and strike the inverted plate firmly on a clean stack of paper towels or other absorbent material.

b. Fill all wells with 1X Wash Buffer (use wash bottle or other device) directing stream of buffer to the sides of the wells to avoid foaming.  Dump the plate contents and strike plate on towels.

c. Repeat wash cycle (step 5b) 2 times for a total of 3 washes.  After the final wash, strike plate 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 2 drops of IgM Enzyme Conjugate to the microwells of row A, or as required according to the number of specimens.

7. Add 2 drops of IgG Enzyme Conjugate to the microwells of row B, or as required according to the number of specimens.  Mix by gently shaking 10-15 seconds on the countertop.

8. Incubate at 22-25 C for 30 minutes after the Enzyme Conjugates have been added to all microwells.

9. Remove Enzyme Conjugates from each microwell and wash 3 times as in step 5.

10. Add 2 drops of Substrate I to each microwell.  Start timer with addition of Substrate to first well.  Mix by gently shaking 10-15 seconds on the counter top.

11. Incubate at 22-25 C for 5 minutes.

12. Add 2 drops of Stop Solution I to each microwell in the same order as step 10.  Mix by gently shaking 10-15 seconds on the counter top and wait 2 minutes before reading.  Readings should be made within 15 minutes.

13. Carefully, wipe the underside of the microwells with a lint free tissue and measure the absorbance.

a. A dual wavelength reader is preferred, with absorbance read at 450 nm and 630 nm.  BLANK ON AIR.

b. If a single wavelength reader is used, read the absorbance at 450 nm as follows:

i)
Blank on air.

ii)
Read the Negative Control microwell(s), value(s) should be < 0.100.

iii)Then reblank the reader on the Negative Control microwell(s) to compensate background.

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

CALCULATIONS:

There are no calculations associated with this procedure.

INTERPRETATION OF RESULTS

Results

Negative = Absorbance Value < 0.150

Indeterminate = Absorbance Value ≥ 0.150 but ≤ 0.199

Positive = Absorbance Value ≥ 0.200

A negative result with both IgM and IgG indicates that antibody to C. immitis antigens is either absent, below the level of detection of the assay or the specimen was obtained too early in the response.  A positive result with either IgM or IgG implies the presence of antibody to C. immitis antigens and a positive response with either conjugate should be reported.  An early acute phase patient may only present an IgM response, while the chronic or convalescent patient may only present an IgG response.

Retest specimens which yield an indeterminate result and report the result of the retest.  If the retest result is still indeterminate, a second specimen should be obtained.  Extremely strong positive reactions may yield a purple precipitate within a few minutes of stopping the reaction.  Absorbances obtained with such reactions may be lower than expected but will still be positive.

REPORTING OF RESULTS:

Positive Test: Presence of antibody to C. immitis antigens.
Negative Test: No C. immitis antigens is present.
This facility’s procedure for reporting patient’s results is: ________________________________ ______________________________________________________________________________

EXPECTED VALUES

Expected values for a given population should be determined for each laboratory.  The rate of positivity may vary depending on geographic location, method of specimen collection, handling and transportation, test employed and general health environment of patient population under study.

The PREMIER Coccidioides EIA test has shown positive rates of 42.5%, 4.0%, and 2.5% from three prospective clinical studies.  The frequency of coccidioidal infection was higher from the endemic region than the nonendemic region.

ASSAY SPECIFICITY:

Numerous reports have noted a significant cross-reaction problem with complement fixation, latex, and other EIA assays for coccidioidal antibodies,1-4 particularly with patients suffering from other fungal diseases such as Histoplasmosis, Blastomycosis, and Aspergillosis.  The data below demonstrate that when specimens serologically positive for antibodies to various organisms as well as specimens containing rheumatoid factor, antinuclear antibodies of Cryptococcal antigen were tested with PREMIER Coccidioides, the overall specificity was 95.7%.


    Mean IgM         Mean IgG
       Pos./Total
      Specificity

Histoplasma
    0.043
            0.041

4/79
  95%

Blastomyces
    0.026
            0.025

0/9
  100%

Aspergillus
    0.062
            0.039

2/20
  90%

Rheumatoid Factor
0.060
            0.015

0/10
  100%

Antinuclear Abs
    0.026
            0.010

0/7
  100%

Mycoplasma
    0.026
            0.008

0/11
  100%

Cryptococcus
    0.007
            0.008

0/8
  100%

Influenza
    0.016
            0.009

0/5
  100%

HIV
    0.008
            0.031

1/15
  93%

TESTS FOR INTERFERING SUBSTANCES:

N/A
LIMITATIONS OF THE PROCEDURE

1.
The PREMIER Coccidioides EIA is intended for use with CSF or serum specimens.  Use of this assay is not recommended with other specimens.

2.
A negative result with both IgM and IgG does not preclude diagnosis of coccidioidomycosis, particularly if only a single specimen has been tested and the patient shows symptoms consistent with a positive diagnosis.

3.
A positive result with either IgM or IgG implies the presence of antibody to C. immitis.  Positive EIA results should be confirmed by immundiffusion assay.  However, because of the relative insensitivity of the ID procedures, and ID negative does not preclude the possibility of coccidioidomycosis.11  Diagnosis of coccidioidomycosis is based on laboratory and clinical findings as well as the presence of antibody.

4.
Positive results with either IgM of IgG (but not both) also suggest coccidioidal disease, but in different disease states.  An early acute phase patient may only present an IgM response, while the chronic or convalescent patient may only present an IgG response.  Such EIA results should be compared with patient symptoms to determine whether there is a logical correlation.  Because the IgM and IgG results do not confirm each other in these cases, additional confirmation may be prudent, particularly if symptoms do not correlate with the single EIA result.  Positive results with both IgM and IgG strongly suggest active disease with a high degree of confidence since the assays confirm each other.

PERFORMANCE CHARACTERISTICS:
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