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	Purpose
	This procedure provides instructions for CORTISOL on the Siemens DPC Immulite ® 2000.

	Policy Statements
	This procedure applies to all personnel who run the Immulite® 2000.

	Principle
	IMMULITE® 2000 Cortisol is a solid-phase, competitive chemiluminescent enzyme immunoassay.

	Clinical Significance


	Cortisol (hydrocortisone, Compound F) is the most abundant circulating steroid and the major glucocorticoid secreted by the adrenal cortex. Physiologically effective in anti-inflammatory activity and blood pressure maintenance, cortisol is also involved in gluconeogenesis, calcium absorption and the secretion of gastric acid and pepsin.

As an indicator of adrenocortical function, measurement of blood cortisol levels is useful in the differential diagnosis of Addison's and Cushing's disease, hypopituitarism, and adrenal hyperplasia and carcinoma. A variety of stimulation and suppression tests — ACTH Stimulation, ACTH Reserve, Dexamethasone Suppression — can supply supportive information on adrenocorticol function.
Anomalous cortisol concentrations have been shown to exist in patients with acute infections, severe pain, diabetes mellitus or heart failure, and in women either pregnant or on estrogen therapy. In addition, certain virilizing syndromes and iatrogenic conditions raise other naturally occurring steroid levels to high (nonphysiologic) concentrations that may interfere with assaying cortisol directly, unless a highly specific antiserum is used.

	Instrument
	Siemens Immulite® 2000

	Sunquest Test Code
	CORTI
Serum Cortisol µg/dL

· Stat testing is performed within 12 hours of receipt
· Routine testing is performed Monday through Friday between the hours of 7 AM and 8 PM

· Routine testing is performed Saturday and Sunday between the hours of 9 AM and 10 PM

	Specimen


	Serum, 10 (L. Refer to the Specimen Collection Manual for instructions for collection and processing of samples

Minimum volume:

300 (L (12x75 tube) preferred

100 (L (micro) absolute minimum 

Stability:

7 days at 2-8°C, or 3 months at -20°C.
Freeze samples only once and mix thoroughly after thawing.
Specimen Processing:

The use of an ultracentrifuge is recommended to clear lipemic samples.

Hemolyzed samples may indicate mistreatment of a specimen before receipt by the laboratory; hence the results should be interpreted with caution.

Icteric or grossly contaminated samples may give erroneous results.

Centrifuging serum samples before a complete clot forms may result in the presence of fibrin. To prevent erroneous results due to the presence of fibrin, ensure that complete clot formation has taken place prior to centrifugation of samples. Some samples, particularly those from patients receiving anticoagulant therapy, may require increased clotting time.

Rejection criteria: Unlabeled, gross hemolysis, or other than a serum sample.

	Reagents
	Components are a matched set. Labels inside the box are needed for the assay.

L2KCO2: 1 pack.

Cortisol Bead Pack (L2CO12)

With barcode. 200 beads, coated with polyclonal rabbit anti-cortisol. Stable at 2–8°C until expiration date. 

Cortisol Reagent Wedge (L2COA2)

With barcode. 11.5 mL alkaline phosphatase (bovine calf intestine) conjugated to cortisol, in buffer. Stable at 2–8°C until expiration date.

Before use, tear off the top of the label at the perforations without damaging the barcode. Remove the foil seal from the top of the wedge; snap the sliding cover down into the ramps on the reagent lid.

Cortisol Adjustors: (L2KCO2) 1 set. 
Two vials (Low and High), 3 mL each, of cortisol in processed human serum. Stable at 2–8°C for 30 days after opening, or for 6 months (aliquotted) at –20°C.

Kit Components Supplied Separately

Multi-Diluent 1 (L2M1Z) 25 mL (MD1)
For the on-board dilution of high samples. One vial of concentrated (ready-to-use) processed, normal human serum, containing undetectable to low levels of cortisol. Stable at 2–8°C for 30 days after opening, or for 6 months (aliquotted) at –20°C.

Barcode labels are provided for use with the diluent. Before use, place an appropriate label on a 16×100mm test tube, so that the on-board reader can read the barcodes.

	Calibration
	Assay Range:
1.0-50.0 µg/dL
Suggested Adjustor Levels:
Cortisol Adjustors (LCOL, LCOH)
· Adjustor Frequency: Every 4 weeks 

· Each new kit lot of reagent
· When QC repeatedly fails

Follow the instructions below to adjust an assay: 

1. Remove the adjustor barcode labels from the kit.

2. Place a label for an L Adjustor on one tube and a label for an H Adjustor on another tube. 

3. Remove the adjustor bottles from the kit and transfer each adjustor to the corresponding tube.

4. Select HOME. 

5. Select the letter for the sample rack in which to load the adjustors. The sample carousel rotates so that the rack is accessible.

NOTE: The instrument must be in PAUSE or STOP mode for the rack to rotate. If the rack does not rotate, open the sample carousel door to initiate the SAMPLE PAUSE mode. 

6. Open the sample carousel door and grasp the rack using the finger indentations. 

7. Pull the rack forward until it slides out of the sample carousel.

NOTE: You may not adjust an assay while the previous adjustment for that assay is still running.

8. Load the adjustor tubes on the sample rack so the barcodes face out.

9. Slide the rack back into the carousel. Be sure it snaps into position. 

10. Close the sample carousel door. 

11. Select RUN. The sample carousel is interrogated. 

12. When the sample carousel has been interrogated completely, select the WORKLIST button. 

13. Browse the records using the Previous and Next buttons. Locate the record with the adjustor's lot number in the Adjustor Lot # field and 01 in the Adjustor Level field. 

14. Adjustor L information is displayed in the worklist screen. The L Adjustor is level 01.

15. Enter the lot number of the kit you are adjusting in the Kit Lot # field. 

16. Select ACCEPT ADJUSTOR. If the system is in RUN mode, the next barcoded record displays. 

NOTE: The L adjustor must be accepted first.

17. Repeat steps 13 through 16 to assign a kit lot number to the H Adjustor. The H Adjustor level is 02.

If the adjustor barcode is damaged or missing:

· Select Adjustor. 

· Select New. 

· Enter the adjustor lot number and the adjustor level. 

· Associate the tube and its position with the unique accession number. 

Adjustment Interpretation

* The adjustment printout states Adjustment Complete at the bottom of the page if the slope for the adjustment does not exceed the rejection limits and if the CVs of the replicates of the low and high adjustor are within the acceptable limits. 

* If the CVs of the replicates are outside the acceptable limits, the adjustment states, CV of High (or Low) adjustors not within limit. Both the low and high adjustors must be run again before running patient samples. 

· Control results After control ranges are established, controls must be run to verify kit adjustment before patient samples are processed.


· Slope Initial adjustment of a new kit lot: The slope should fall within the instrument slope range, plus or minus 20% of the mean slope for the instrument. Re-adjustment of same kit lot: Within a kit lot, the slope calculated during readjustment should fall within 10% of the previous slope.

· Intercept Check the intercept of adjustment. The absolute value of the intercept should be less than or equal to the intercept guideline.

	Analytical Measuring Range (AMR)
	· At least once every 6 months verify the Analytical Measuring Range by running a minimum of 3 levels of Siemens Cortisol Calibration Verification Material (Calibrator A, D, and 85% of H)

· Run in triplicate as a Cal verifier.

· Enter values into EP Evaluator

· File the result printout in Adjustor Log under AMR.

· Values must agree (10% of target, and target values must be <50% of lower reportable range value, and <10% of upper reportable range value.

	Quality Control
	Product: Biorad Immunoassay Plus Control

Preparation: Allow the controls to reach room temperature, and swirl to mix before use.
Frequency: 
* Two levels At or near the beginning of every run containing patient samples to be tested for Cortisol

* When performing an initial adjustment

* When readjusting

* Following the performance of any system maintenance, cleaning, or troubleshooting procedure
Stability: -20 to –50 (C/ date on vial, thawed and unopened 2-8 (C / 4 days, opened 2-8 (C/ 4 days. Once thawed, do not refreeze.
Sunquest Control Names: Level 1 = C-IMM4, Level 3 = C-IMM6.
Acceptable Ranges: Ranges are current in Sunquest and the instrument. Refer to the Quality Control Procedure for additional information and QC exception codes.

	Interferences


	Bilirubin: Bilirubin may interfere with the assay, causing elevation of values. (See “Bilirubin” table in package insert.).

Hemolysis: Presence of hemoglobin in concentrations up to 384 mg/dL has no effect on results, within the precision of the assay.

Lipemia: Presence of triglycerides in concentrations up to 3000 mg/dL has no effect on results, within the precision of the assay.

Although some steroids exhibit slight cross reactivity, their normal physiological concentrations are low compared to cortisol, hence they will not significantly interfere with the assay. There is, however, an observed cross reactivity of approximately 62% with prednisolone that must be considered for patients undergoing this therapy. Since prednisone is converted to prednisolone in vivo, caution must be exercised with cortisol determinations for patients undergoing either therapy.

Heterophilic antibodies in human serum can react with the immunoglobulins included in the assay components causing interference with in vitro immunoassays. Samples from patients routinely exposed to animals or animal serum products can demonstrate this type of interference potentially causing an anomalous result. These reagents have been formulated to minimize the risk of interference; however, potential interactions between rare sera and test components can occur. For diagnostic purposes, the results obtained from this assay should always be used in combination with the clinical examination, patient medical history, and other findings.




	Reference Range
	Age

(5-11) AM µg/dL
(5-11) PM µg/dL
0-24 months

1-34

1-30

2-11 years

1-33

1-24

11-18 years

1-28

1-22



	
	

	Critical Values
	None specified.



	Limitations

	Circulating cortisol results may be falsely elevated in samples obtained from patients being treated with prednisolone or prednisone (converted to prednisolone in vivo). Caution must therefore be exercised with cortisol determinations for patients undergoing therapy with these and structurally related synthetic corticosteroids

Heterophilic antibodies in human serum can react with the immunoglobulins included in the assay components causing interference with in vitro immunoassays. [See Boscato LM, Stuart MC. Heterophilic antibodies: a problem for all immunoassays. Clin Chem 1988:34:27-33.] Samples from patients routinely exposed to animals or animal serum products can demonstrate this type of interference. These reagents have been formulated to minimize the risk of interference.

	Dilutions


	Dilute results greater than 50 µg/dL
· Suitable dilutions may be found by selecting the KIT icon button

· Autodilution: program an auto dilution (3) under the Worklist icon. Load MD1.

· The maximum dilution to prepare is 1:5

· Manual dilution: Immulite® 2000 MD1 diluent must be diluted 1 part diluent to 1.5 parts water before performing a manual dilution

· Refer to the Immulite Operating Procedure or the Operator’s Guide Section 7-16 for additional programming information



	Result Reporting


	· Results between 1.0– 50 µg/dL without error messages are released

· Results below 1.0 µg/dL: report as < 1.0 µg/dL instead of the numerical value.

· Results >50 µg/dL without error messages following a maximum dilution of 5 are reported
· Results exceeding assay range following a maximum dilution of 1:5 are reported as >250 µg/dL


	Specimen Storage
	As soon as possible after testing, stopper tested specimen and store frozen in dated biohazard bags.

Samples are retained about 2 weeks in specimen storage freezer.
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