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Cat# 6101-15

C%See external Labe!'c/ﬂf W 96 Tests

Test Cortisol ELISA
Method Enzyme Linked
Immunosorbent Assay
Principle Competitive ELISA
Detection Range 0-50pg/dL
Sample 25 pL serum/plasma
Total Time ~75 min.
. 12 -14 Months from the
Al HiE manufacturing date
Specificity 95 %
Sensitivity 0.37 pg/dL

INTENDED USE

The Quantitative Determination of Total Cortisolrf@entration in Human Serum or
Plasma by a Microplate Enzyme Immunoassay.

SUMMARY AND EXPLANATION

Cortisol (hydrocortisone, compound F) is the mastept glucocorticoid produced
by the human adrenal cortex. As with other adrstexoids, Cortisol is synthesized
from cholesterol, through a series of enzymaticellgdiated steps, by the adrenal
cortex [reviewed in. The first and rate-limitingept in adrenal steroidogenesis,
conversion of cholesterol to pregnenolone, is dated by pituitary
adrenocorticotropic hormone (ACTH) which is, inrturegulated by hypothalamic
corticotrophin releasing factor (CRF). ACTH and CRBécretion are inhibited by
high cortisol levels. In plasma, the major portiohcortisol is bound with high
affinity to corticosteroid-binding globulin (CBGyranscortin), with most of the
remainder loosely bound to albumin. Physiologicelfective in anti-inflammatory
activity and blood pressure maintenance, cortissl &@lso involved in
gluconeogenesis. Cortisol acts through specifia@gilular receptors and has effects
in numerous other physiologic systems, includingime function, glucose-counter
regulation, vascular tone, substrate utilizatiomd drone metabolism. Cortisol is
excreted primarily in urine in an unbound (freehfo

Cortisol production has an ACTH-dependent circadiaythm with peak levels in
the early morning and a nadir at night. The factanstrolling this circadian rhythm
are not completely defined. The circadian rhythm A€ TH/cortisol secretion
matures gradually during early infancy, and iswufised in a number of physical and
psychological conditions. Furthermore, increasetbunts of ACTH and cortisol are
secreted independently of the circadidmythm in response to physical and
psychological stress.
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Elevated cortisol levels and lack of diurnal vaaathave been identified in patients
with Cushing’s disease (ACTH hyper secretion). Bted circulating cortisol levels
have also been identified in patients with adrenaiors. Low cortisol levels are
found in primary adrenal insufficiency (e.g. adrehgpoplasia, congenital adrenal
hyperplasia, Addison’s disease) and in ACTH deficie Due to the normal
circadian variation of cortisol levels, distinguis) normal and abnormally low
cortisol levels can be difficult. Therefore, varotests to evaluate the pituitary-
adrenal (ACTH-cortisol) axis, including insulin-daced hypoglycemia, short-and
long-term ACTH stimulation, CRF stimulation andifictal blockage of cortisol
synthesis with metronome have been performed. &bmesponse characteristics for
each of these procedures have been reported.
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The Diagnostic Automation, Inc. Cortisol EIA Kites a specific monoclonal anti-
cortisol antibody, and does not require prior saltraction of serum or plasma.
Cross-reactivity to other naturally-occurring stdsois low.

The employment of several serum references of kneeriisol concentration
permits construction of a graph of activity and @emtration. From comparison to
the dose response curve, an unknown specimen'gitaatan be correlated with
cortisol concentration.

TEST PRINCIPLE
Competitive Enzyme Immunoassay (TYPE 7):

The essential reagents required for a enzyme imassay include antibody,
enzyme-antigen conjugate and native antigen.

Upon mixing biotinylated antibody, enzyme-antigeonjugate and a serum
containing the native antigen a competition reactiesults between the native
antigen and the enzyme-antigen conjugate for adimumber of a limited number
of antibody binding sites. The interaction is ithased by the followed equation:

k&
Endg+ Ag+Abemn — AQAD Btn + EnzAgAD Bin
k-a

Ab Bin. = Biotinylated Antibody (Constant Quantity)

Ag = Native Antigen (Variable Quantity)

en/Ag = Enzyme-antigen Conjugate (Constant Quantity)
AgADb Btn = Antigen-Antibody Complex

enzAg Ab Btn = Enzyme-antigen Conjugate -Antibody Cdexp
Ka = Rate Constant of Association

k-a = Rate Constant of Disassociation

K = ka / k-a = Equilibrium Constant

A simultaneous reaction between the biotin attactedhe antibody and the
streptavidin immobilized on the microwell occur$ig effects the separation of the
antibody bound fraction after decantation or asigina

AgADbBtn + enZAgADbBtn-.+ StreptavidinC.W.=>immobilized complex

Streptavidincw. = Streptavidin immobilized on well
Immobilized complex = sandwich complex bound togbkd surface

The enzyme activity in the antibody-boundcfien is inversely proportional to

the native antigen concentration. By utilizingexal different serum references of
known antigen concentration, a dose response carvée generated from which the
antigen concentration of an unknown can be ascedai

SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood, serum or plasmapi@ &nd the usual precautions in
the collection of venipuncture samples should teeoked. The accurate comparison
to established normal values, a fasting morningraesample should be obtained.
The blood should be collected in a plain redtopipeamcture tube without additives
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or anti-coagulants (for serum) or evacuated tubegsitaining EDTA or heparin.

Allow the blood to clot for serum samples. Ceng#uthe specimen to separate the

serum or plasma from the cells.

Samples may be refrigerated at 2-8°C for a maxirpenind of five (5) days. If the

specimen(s) cannot be assayed within this time,stimaple(s) may be stored at

temperatures of -20°C for up to 30 days. Avoidetgwe freezing and thawing.
When assayed in duplicate, 0.050ml of the specisieequired

Reagent Preparation

1.

Working Enzyme Reagent-— Stable for 1 year.

Measure 0.7 ml of Cortisol Enzyme Reagent and addé vial containing
Steroid Conjugate Buffer. Store at 2-8°C.

Wash Buffer

Dilute contents of Wash solution to 1000m| withtillsd or deionized water in
a suitable storage container. Store at room teryrer20-27°C for up to 60
days.

Working Substrate Solution

Pour the contents of the amber vial labeled Satuidinto the clear vial
labeled Solution ‘B’. Place the yellow cap on tteac vial for easy
identification. Mix and label accordingly. Store2zaB80°C.

Note:

1.
2.

Do not use the working substrate if it looks blue.
Do not use reagents that are contaminated or hentera growth.

MATERIALS AND COMPONENTS

Materials provided with the test kits
Reactive Reagents

1.

8.

9.

Cortisol Calibrators — 1ml/vial: Six (6) vials of serum reference for Cortisol
at concentrations of 8, 1.08), 4.0C), 10.00D), 20.0€), and 50.0F) pg/dl.
Store at 2-8°C. A preservative has been added.

Cortisol Enzyme Reagent —1.0 ml/vial : One (1) vial Cortisol (Analog)-
horseradish peroxides (HRP) conjugate in a prostéilizing matrix with
green dye. Store at 2-8°C.

Steroid Conjugate Buffer — 7.0 ml/vial: One (1) vial reagent containing buffer,

red, dye, preservative, and binding protein inbilsit Store at 2-8°C.

Cortisol Biotin Reagent — 7.0 ml: Ong(1) bottle reagent containing anti-
cortisol biotnylated mlgG conjugate in buffer, gre/e and preservative.
Store at 2-8°C.

Streptavidin Plate - 96 wells One 96-well microplate coated with 1.0 pg/ml
streptavidin and packaged in an aluminum bag wigind agent. Store at 2-
8°C

Wash Concentrate Solution — 20 ml One (1) vial containing a surfactant in
buffered saline. A preservative has been addede &td2-8°C.

Substrate A --7ml/vial: One(1) vial containing tetramethylbenzidine (TMB)
in buffer. Store at 2-8°C.

Substrate B -- 7ml/vial: One(1) bottle containing hydrogen peroxide (H202)
in buffer. Store at 2-8°C.

Stop Solution -- 8ml/vial: One(1) vial containing a strong acid (1N HCI).
Store at 2-30°C.

10. Product Insert

Note:
1.
2.

3.

Do not use reagents beyond the kit expiration date.

Opened reagents are stable for sixty (60) days wterd at 2-8°C.Kit and
component stability are identified on the label.

Above reagents are for a single 96-well microplate.

Materials required but not provided

1.

Pipette capable of delivering 25ul, 50ul, and 108)ihmes with a precision of
better than 1.5%.

2.
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Dispenser(s) for repetitive deliveries of 0.100md ®.350ml volumes with a
precision of better than1.5%.
Adjustable volume (200-1000pl) dispenser(s) forjegate.
Microplate washer or a squeeze bottle (optional).
Microplate Reader with 450nm and 620nm wavelengdoebance capability
Absorbent Paper for blotting the microplatls.
Plastic wrap or microplate cover for incubatsteps.
Vacuum aspirator (optional) for wash steps.
Timer.
Quality Control Materials.

ASSAY PROCEDURE

Before proceeding with the assay, bring all reagesg¢rum references and controls
to room temperature

(20-27°C).

Test Procedure should be performed by a skilled ingidual or trained
professional**

1. Format the microplate wells for each serum refezermontrol and patient
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10.

11.

13.

specimen to be assayed in duplic&®eplace any unused microwell strips
back into the aluminum bag, seal and store at 2-8°C

Pipette 0.025 ml (25ul) of the appropriate seruferemce, control or specimen
into the assigned well.

Add 0.050 ml (50pl) of the working Cortisol EnzyrReagent to all wells (see
Reagent Preparation Section).

Swirl the microplate gently for 20-30 seconds ta.mi

Add 0.050 ml (50pl) of Cortisol Biotin Reagent towvaells.

Swirl the microplate gently for 20-30 seconds ta.mi

Cover and incubate for 60 minutes at room tempezatu

Discard the contents of the microplate by decammator aspiration. If
decanting, blot the plate dry with absorbent paper.

Add 350ul of wash buffer (see Reagent Preparatexti&), decant (tap and
blot) or aspirate. Repeat two (2) additional tiff@sa total of three (3) washes.
An automatic or manual plate washer can be used. How the
manufacturer’s instruction for proper usage. If a sjueeze bottle is
employed, fill each well by depressing the containgavoiding air bubbles)
to dispense the wash. Decant the wash and repeatoh(2) additional times.
Add 0.100 ml (200pl) of working substrate solutimnall wells (see Reagent
Preparation SectionAlways add reagents in the same order to minimize
reaction time differences between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION

Incubate at room temperature for fifteen (15) mesut

Add 0.050ml (50ul) of stop solution to each weldagently mix for 15-20
secondsAlways add reagents in the same order to minimizeeaction time
differences between wells

Read the absorbance in each well at 450nm (usirjesence wavelength of
620-630nm to minimize well imperfections) in a noiglate readerThe
results should be read within thirty (30) minutes 6 adding the stop
solution.

Note: Dilute the samples suspected of concentrationsehithan 50 pg/dl 1:5 and
1:10 with cortiso'0’ pg/dl patient serum.

RESULTS

A dose response curve is used to ascertain theeotation of cortisol in unknown
specimens.

3.

Record the absorbance obtained from the printotiteomicroplate reader as
outlined in Example 1.

Plot the absorbance for each duplicate serum refereersus the
corresponding cortisol concentration in pg/dl eredr graph paper (do not
average the duplicates of the serum referencesebpfutting).

Connect the points with a best —fit curve.
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4. To determine the concentration of cortisol for aknown, locate the average
absorbance of the duplicates for each unknown eweftical axis of the
graph, find the intersecting point on the curvel ezad the concentration (in
ug/dl) from the horizontal axis of the graph (thulicates of the unknown
may be averaged as indicated). In the followingvgxe, the average
absorbance (1.071) intersects the dose responge auf10.2ng/dl) cortisol
concentration (See figure 1).

Note: Computer data reduction software designe@Ed8SA assays may also
be used for the data reduction. If such softwaceikhbe ascertained.

Sample I.D. Well Abs (A) Mean Value
Number Abs (B)
CalA Al 2.483 2.543 0
Bl 2.575
CalB C1 2.150 2.194 1.0
D1 2.186
CalC El 1.573 1.585 4.0
F1 1.597
Cal D Gl 1.103 1.084 10
H1 1.065
CalE A2 0.726 0.725 20
B2 0.724
CalF C2 0.347 0.350 50
D2 0.353
Ctrl 1 E2 1.624 1.617 3.74
F2 1.611
Ctrl 2 G2 0.770 0.760 18.57
H2 0.749
Patient 1 A3 1.056 1.071 10.24
B3 1.086

*The data presented in Example 1 is for illustnatimly and should not be used in
lieu of a standard curve prepared with each assay.

Figure 1
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Q.C. PARAMETERS

In order for the assay results to be considered tia¢ following criteria should be
met:

1. The absorbance (OD) of calibrator O pg/dl stidne> 1.3.

2. Four out of six quality control pools shouldvi¢hin the established ranges.

RISK ANALYSIS

A. Assay Performance

1. Itis important that the time of reaction in eacélhvis held constant for
reproducible results.

2. Pipetting of samples should not extend beyond 18 rhinutes to avoid assay
drift.

3. Highly lipemic, hemolyzed or grossly contaminatpeécmen(s) should not be
used.

I A N

4.  If more than one (1) plate is used, it is recomneein repeat the dose
response curve.

5. The addition of the substrate solution initiatdgreetic reaction, which is
terminated by the addition of the stop solutionerBfiore, the substrate and
stop solution should be added in the same sequergninate any time-
deviation during reaction.

6. Plate readers measure vertically. Do not touclbtitom of the wells.

7. Failure to remove adhering solution adequatelfjrénéspiration or decantation
wash step(s) may result in poor replication andispa results.

8. Use components from the same lot. No intermixingeafyents from different
batches.

9. Accurate and precise pipetting, as well as follaytine exact time and
temperature requirements prescribed are esseftigldeviation from DAI
IFU yield inaccurate results.

10. All applicable national standards, regulations kawes, including, but not
limited to, good laboratory procedures, must bietstrfollowed to ensure
compliance and proper device usage.

11. Itis important to calibrate all the equipment &gettes, Readers, Washers
and/or the automated instruments used with thigcdeand to perform routine
preventative maintenance.

Interpretation

1. Measurements and interpretation of results mugeb®rmed by a skilled
individual or trained professional.

2. Laboratory results alone are only one aspect fardening patient care and
should not be the sole basis for therapy, partityuiithe results conflict with
other determinants.

3. For valid test results, adequate controls and githeEameters must be within
the listed ranges and assay requirements.

4. If the kits are altered, such as by mixing partdiierent kits, which could
produce false test results, or if results are ireanly interpreted, Diagnostic
Automation, Inc. shall have no liability.

5.  If computer controlled data reduction is used terpret the results of the test,
it is imperative that the predicted values for ¢hébrators fall within 10% of
the assigned concentrations.

6. Total serum cortisol values may be dependent upaditions such as time of
the day for sampling or administration of predros@ or prednisone
(structurally related to cortisol). Caution mustexercised while interpreting
cortisol levels for patients undergoing therapyhvifiese and other structurally
related corticosteroids such as cortisone or austerone.

EXPECTED RANGES OF VALUES

A study of normal adult population was undertakedetermine expected values for
the Cortisol EIA Test System. The mean (R) valstmdard deviations) and
expected ranges (x9) are presented in Table 1.

TABLE 1
Expected Values for the cortisol EIA Test Systemiipg/dl)
Population Morning Afternoon
Adult 5-23 pg/dl | 3-13 pg/dl
Child 3-21 pg/dl | 3-10 pg/dl
Newborn 1-24 pg/dl

Please note: Normal results may vary from lab to la.

It is important to keep in mind that establishmeha range of values which can be
expected to be found by a given method for a pdipmeof “normal” persons is
dependent upon a multiplicity of factors: The sfieity of the method, the
population tested and the precision of the metimothé hands of the analyst. For
these reasons each laboratory should depend umomatiye of expected values
established by the manufacturer only until an ind®range can be determined by
the analysts using the method which a populatidigenous to the area in which the
laboratory is located.
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Substance Cross Reactivity
PERFORMANCE CHARACTERISTICS Cortisol LA
A Precision Androstenedione 0.0004
: e - - Cortisone 0.2300
The within and between assay precision of the €ariVlicroplate EIA Test System o
. . . Corticosterone 0.1800
were determined by analyses on three differentldeo pooled patient sera. The 11-Deoxycortisol 0.0550
number (n), mean values (x), standard deviatignapnd coefficient of variation D {h 0'0001
(C.V.) for each of these control sera are preseintd@ble 2 and Table 3. examethasone :
Progesterone 0.0002
TABLE 2 17 a-OH Progesterone ND
Within Assay Precision (Values in pg/mi) DHEA ND
Sample N X o cVv Estradiol ND
Estrone ND
Low 16 34 0.28 8.2% Danazol ND
Normal 16 14.2 0.91 6.4% Testosterone ND
High 16 36.5 2.23 6.1%
QUALITY CONTROL
Each laboratory should assay controls at levetherlow, normal and high range for
monitoring assay performance. These controls shbaldreated as unknowns and
TABLE 3 ' values determined in every test procedure perforedlity control charts should
Between Assay Precision (Values in pg/ml) be maintained to follow the performance of the siedp reagents. Pertinent
Sample N X (o} cv statistical methods should be employed to asceittais. The individual laboratory
Low 10 3.1 0.30 9.7% should set acceptable assay performance limitadtition, maximum absorbance
Normal 10 15.1 1.06 7.0% should be consistent vyith past experience. Sigmt_iujeviation from e_s_tablished
High 10 374 271 7.3% performance can indicate unnoticed change in exmeial conditions or

degradation of kit reagents. Fresh reagents shweildsed to determine the reason

for the variations.

* As measured in ten experiments in duplicate @a/&m day period.

B. Sensitivity
The DAI Cortisol microplate ELISA test system haseasitivity of 91.5 pg. This is

ascertained by determining the variability of the@dl serum calibrator and using

2.
the & (95% certainty) statistics to calculate the minimdose. 3.

C. Accuracy

The Cortisol Microplate EIA Test System was compargith a coated tube

radioimmunoassay method. Biological specimens fimm normal and high cortisol

level populations were used (The values ranged fighug/dl — 95 pg/dl). The total

number of such specimens was 202. The least sgegression equation and the
correlation coefficient were computed for this @t in comparison with the

PRECAUTIONS

equivalent to a sample containing a concentratfdh366 pg/dl. The sensitivity was 1

For in Vitro Diagnostic Use.

Not for Internal or External Use in Humans or Anisaa

All products that contain human serum have beenddo be non-reactive for
Hepatitis B Surface Antigen, HIV 1&2 and HCV Antitties by FDA required
tests. Since no known test can offer completerasse that infectious agents
are absent, all human serum products should be ldthrals potentially
hazardous and capable of transmitting disease. Gdadatory procedures for
handling blood products can be found in the CefderDisease Control /
National Institute of Health, "Biosafety in Micradogical and Biomedical
Laboratories," 2nd Edition, 1988, HHS Publicatioo. (CDC) 88-8395.

reference method. The data obtained is display¢@ahle 4). 4. Safe Disposal of kit components must be accordingptal regulatory and
statutory requirement.
TABLE 4
Least Square Regression
Method Mean (x) Analysis Correlation REFERENCES
Coefficient
This Method (y) 16.6 Y=0.228+1.0186(X) 0.984 1. Burtis CA, Ashweed ER: Tietz ‘Textbook of Clinicghemistry * 2° Ed. W.B.
Saunders Company. Philadelphia, 1994. Pp 1825-27.
REEEEE Y LR 2. Foster L, Dunn R, ‘Single antibody technique faticdlmmunoassay of cortisol

Only slight amounts of bias between this method #rel reference method are 3.

indicated by the closeness of the mean values. |é®t square regression equation

and correlation coefficient indicates excellent moet agreement. 4.

D. Specificity: 5.

The % cross-reactivity of the Cortisol antibodystdected substances was evaluated

by adding the interfering sub substance to a senatmix at various concentrations. g.

The cross-reactivity was calculated by derivingatiorbetween dose of interfering

substance to dose of cortisol needed to displaceame amount of labeled analog. 7.

in unextracted serum or plasma’, Clin Chem,20. @854).

Wilson JD, Foster DW, (Editors) Williams Textbook Endocrinology, Ed
WB Saunders, Philadelphia (1985).

Ruder H, et al, “ Radioimmunoassay for cortisoplasma and urine “, J Endo
and Metab, 35,219 (1972).

Crapo L, “ Cushing’s syndrome: A review of diagnogests” , Metabolism ,
28,955-977 (1979).

Hyams JS,Carey DE: ‘Corticosteroids and Growth.of Pediatrics, 113,249-
254(1988).

Kreiger DT, ‘Rhythms of ACTH and corticosteroid setton in health and
disease and their experimental modifications; Stefoid Biochemistry, 6,785-
791 (1975).

Leistee S, Ahonen P, Perheetupa J,’'The diagnosid ataging of
hypocortisolism in progressing autoimmune adreisgliPedriatics Res, 76,437
(1985).

Alsevier RN, Gotlin RW, ‘Handbook of Endocrine Tesin Adults And
Children’ 2¢ Ed Year Book Medical Pub Inc Chicago. 1978.
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10. Watts NB, Tindall GT, ‘Rapid assessment of cortiophin reserve after

pituitary surgery’, JAMA , 259,708(1988).
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