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AccuDiag™
Intact PTH
ELISA Kit

Cat# 1735-6

C%See external LabeJc/ﬂ[ W 96 Tests

Test Intact PTH Elisa
Method Enzyme Linked
Immunosorbent Assay
Principle Sandwich Complex

Detection Range 1.57- 210 pg/mL

Sample 25 pL serum
Total Time ~3 hours 30 min.
. 12 Months from the
Al HiE manufacturing date
Specificity 97 %
Sensitivity 1.57 pg/mL

INTENDED USE

The DAI Intact-PTH ELISA is intended for the quaative determination of Intact-
PTH (Parathyroid Hormone) in human serum. This yagsantended for in vitro
diagnostic use.

SUMMARY AND EXPLANATION

PTH (Parathyroid hormone, Parathormone, Parathygnbiosynthesized in the
parathyroid gland as a pre-proparathyroid hormanéarger molecular precursor
consisting of 115 amino acids. Following sequeritiziacellular cleavage of a 25-
amino acid sequence, preproparathyroid hormonerigested to an intermediate, a
90-amino acid polypeptide, proparathyroid hormon#ith additional proteolytic
modification, proparathyroid hormone is then coteito parathyroid hormone, an
84 amino acid polypeptide. In healthy individualgegulation of parathyroid
hormone secretion normally occurs via a negatiedtfack action of serum calcium
on the parathyroid glands. Intact PTH is biolodicalctive and clears very rapidly
from the circulation with a half-life of less tha&our minute. PTH undergoes
proteolysis in the parathyroid glands, but mostyripherally, particularly in the
liver but also in the kidneys and bone, to giveeNttinal fragments and longer lived
C-terminal and mid-region fragments. In subjectthwenal insufficiency, C-
terminal and mid-region PTH assays typically gilevated PTH results, as reflected
by impaired renal cleararfce

CLINICAL SIGNIFICANCE

Intact PTH assays are important for the differ¢itia of primary
hyperparathyroidism  from  other (non-parathyroid-ragetl) forms  of
hypercalcemia, such as malignancy, sarcoidosis #ndotoxicosié.  The

measurement of parathyroid hormone is the mostifaspegay of making the
diagnosis of primary hyperparathyroidism. In tlresence of hypercalcemia, an
elevated level of parathyroid hormone virtuallyaddishes the diagnosis. In over
90% ofapatients with primary hyperparathyroidisire parathyroid hormone will be
elevated.

N

The most common other cause of hypercalcemia, ryarhgpercalcemia of
malignancy, is associated with suppressed levelgacdthyroid hormorfeor PTH
levels within the normal ranfjie When intact PTH level is plotted against serum
calcium, the intact PTH concentration for patiesith hypercalcemia of malignancy
is almost always found to be inappropriately lowewhinterpreted in view of the
elevated serum calciuth®

Unlike C-terminal and mid-region PTH, which typigabre grossly elevated in
subjects with renal insufficiency, intact PTH assare less influenced by the
declining renal functich

PTH values are typically undetectable in hypocaleendue to total
hypoparathyroidism, but are found within the normaaige in hypocalcemia due to
partial loss or inhibition of parathyroid function.

TEST PRINCIPLE

The DAI Intact PTH Immunoassay is a two-site ELISEnzyme-Linked
ImmunoSorbent Assay] for the measurement of thiagically intact 84 amino acid
chain of PTH. Two different goat polyclonal antities to human PTH have been
purified by affinity chromatography to be specifar well defined regions on the
PTH molecule. One antibody is prepared to bindy chke mid-region and C-
terminal PTH 39-84 and this antibody is biotinythte

Streptavidin Well — BiotinylatedAnti-PTH (39-84)
conjugated Anti-PTH (1-34)

—-Intact PTH -- HRP

The other antibody is prepared to bind only theeNrinal PTH 1-34 and this
antibody is labeled with horseradish peroxidaseRHfer detection.

Although mid-region and C-terminal fragments areirimb by the biotinylated anti-
PTH (39-84), only the intact PTH 1-84 forms thedssich complex necessary for
detection. The capacity of the biotinylated andip@and the streptavidin coated
microwell both have been adjusted to exhibit nélgleg interference by inactive
fragments, even at very elevated levels.

In this assay, calibrators, controls, or patiemhglas are simultaneously incubated
with the enzyme labeledntibody and a biotin coupled antibody in a streipia
coated microplate well. At the end of the assaylyation, the microwell is washed
to remove unbound components and the enzyme boaonihet solid phase is
incubated with the substrate, tetramethylbenzidifig!B). An acidic stopping
solution is then added to stop the reaction andrext® the color to yellow. The
intensity of the yellow color is directly proportial to the concentration of intact
PTH in the sample. A dose response curve ofrBBgsoe unit vs. concentration is
generated using results obtained from the calibsatdoncentrations of intact PTH
present in the controls and patient samples asFrdated directly from this curve.

SPECIMEN COLLECTION AND PREPARATION

The determination of Intact PTH should be performéth EDTA plasma or serum.
EDTA plasma has been reported to demonstrate iredroeTH stability as
compared to seruin To assay the specimen in duplicate, 50uL ofreesu EDTA
plasma is required. Collect whole blood withouti@agulant or lavender [EDTA]
tube. After allowing blood to clot, the serum olagma should be promptly
separated, preferably in a refrigerated centrifumyed stored at -2Q or lower.
Serum samples may be stored up to 8 hours at 2-&&um samples frozen at -
20°C are stable for up to 4 months.

MATERIALS AND COMPONENTS

Materials provided with the test kits

1. RGT 1 = Reagent 1Biotinylated PTH Antibody1 x 7.0 mL.
2.  RGT 2 = Reagent 2Peroxidase (Enzyme) labeled PTH Antibodyx 7.0 mL

Diagnostic AutomationAZortez Diagnostics, Inc.
23961 Craftsman Road, Suite DSESF, Calabasas, CaA 921302 UsA Phone: §158.591.3030 Fax S15.591.5353
Email:onestep@rapidtest.com Website: www . rapidtest.com

DAI CODE #6

Page 1 of 5



I M M U N O D

3. RGT B = Reagent B. TMB Substrate [tetramethylbenziditie].20 mL
4. RGT 3 = Reagent 3. Diluent [equine serum] for Patiemhflas read off-scale

1x 2mL

5.  RGT A = Reagent A. ELISA Wash Concentrate [Saline witHfactant]. 1 x
30 mL

6. SOLN = Stopping SolutionELISA Stop Solution [1 N sulfuric acidll x 20
mL

7. RGT 4 = Reagent 4Reconstitution Solution containing surfactahtx 5 mL
8. PLA = Microplates. One holder with Streptavidin Coag&dps. 12 x 8-well
strips
9. CAL=A: 0pg/mL
B-F: Refer to vial
Calibrators. Lyophilized synthetic h-PTH. Lyophéd Zero calibrator [BSA
solution with goat serum]. All other calibratorsnest of synthetic h-PTH (1-
84) in BSA solution with goat seruni.x 0.5 mL per level.
Labels for exact Concentrations
10. CTRL = Controls 1 & 2 . Lyophilized. 2 Levels. Syntiegt-PTH (1-84) in
BSA solution with goat serurmi. x 0.5 mL per level
Refer to vial labels for exact ranges.

Materials required but not provided

1. Microplate reader.

2. Microplate washer [if washer is unavailable, manwehshing may be
acceptable].

3. Precision Pipettors to deliver 25, 100 and 150 pL.

4. (Optional): A multi-channel dispenser or a repeating dispefaeb0, 100 and
150 pL.

REAGENT PREPARATION AND STORAGE

Store all kit components at 2-8°C except Wash Concentrate and Stop Solution upon
receipt prior to use.

1. Allreagents except the calibrators, kit controisl the Wash Concentrate
are ready-to-use. Store all reagents at°@-8except the Wash
Concentrate, which should be kept at room temperaintil dilution to
avoid precipitation.

2.  For each of the calibrators (Calibrator A througtafd kit controls 1 and
2, reconstitute each vial with 500puL of Reagent Reeqonstitution
Solution) and mix. Allow the vial to stand for bfinutes and then mix
thoroughly by gentle inversion to insure compleeonstitution.Use the
calibrators and controls as soon as possible uporeconstitution.
Freeze (-20°C) the remaining calibrators and controls as soon as
possible after use. Standards and controls are stable atG20r 6 weeks
after reconstitution with up to 3 freeze thaw cgclehen handled as
recommended in “Procedural Notes” section.

3. Reagent A: Wash Concentrate: Mix contents of washcentrate
thoroughly. If precipitate is present in the Wasbn€entrate due to
storage at lower temperature such %3 4lissolve by placing the vial in a
37° Cwater bathor ovenwith swirling or stirring. Add wash concentrate
(30 mL) to 570 mL of distilled or deionized waterdamix. The diluted
working wash solution is stable for 90 days wheorest at room
temperature.

ASSAY PROCEDURE

1. Place sufficienStreptavidin Coated Stripsin a holder to run all six (6)
PTH calibrators, A - F of the Intact PTH CALIBRATGR[Exact
concentration is stated on the vial label], Qualigntrol Sera and patient
samples.

2. Pipet25 pL of sample into the designated or mapped wélteeze (-
20°C) the remaining calibrators and controls as soon as possible after
use.

3. Add or dispens&0 pL of Reagent 1 (Biotinylated Antibody) into each of
the wells which already contain the sample.

4. Add or dispens&0 pL of Reagent 2 (Enzyme Labeled Antibody) into
each of the same wells. Cover the microplate(s) @itminum foil or a
tray to avoid exposure to light, and place it onaahital shaker or
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rotator set at 170_+10 rpm for 3 hours + 30 minutes at room
temperature (228°C).
First aspirate the fluid completely and then waspifate each well five
(5) times with the Working Wash Solution (prepafemm Reagent A),
using an automatic microplate washer. The wadltisal volume should
be set to dispense 0.35 mL into each well.
Add or dispensd50 pL of the Reagent B (TMB Substrate) into each of
the wells.
With appropriate cover to avoid light exposure,cplahe microplate(s)
on anorbital shaker or rotator set at 170 + 10 rpm f@&0 45 minutesat
room temperature (228°C).
Add or dispensd00 pL of the Stopping Solution into each of the wells.
Mix gently.
Read the absorbance of the solution in the wellsiwilO minutes, using
a microplate reader set t450 nm against250 pL of distilled or
deionized waterRead the plate_againwith the reader set t405 nm
against distilled or deionized water
Note: The second reading is designed to extendrthiytical validity of
the calibration curve to the value representechbyhighest calibrator,
which is approximately 700 — 1,000 pg/mL. Henceigma samples with
PTH > 200 pg/mL can be quantified against a cdiitmecurve consisting
of the readings all the way up to the concentratigmivalent to the
highest calibrator using the 405 nm reading, awamfthe wavelength
of maximum absorbance. In general, patient antralosamples should
be read using the 450 nm for PTH concentration® @90 pg/mL. PTH
concentrations above 200 pg/mL should be interpdlasing the 405 nm
reading.
By using the final absorbance values obtained m phevious step,
construct a calibration curve via cubic spline, atgmeter logistics, or
point-to-point interpolation to quantify the contettion of the intact
PTH.

C s

PROCEDURAL NOTES

>

Intact PTH 1-84 is a very labile molecule. Settlup assay immediately
upon the reconstitution or the thawing of all cadiiors, controls, and
patient samples.

It is recommended that all calibrators, controlsd @atient samples are
assayed in duplicate. The average absorbance oiitsiplicate sets
should then be used for reduction of data and alaitation of results.
The samples should be pipetted into the well withimum amount of
air-bubble. To achieve this, “reverse pipet” ddsedi in the package
insert of the manufacturers of Pipettors is reconuhed.

Patient samples with values greater than the higtadibrator (Calibrator
F), which is approximately 700 — 1,000 pg/mL (s&act concentration
on vial label), may be diluted with Reagent 3 (SkEmpiluent) and
reassayed. Multiply the result by the dilutiontéac

Reagents from different lot numbers must not berattanged.

If preferred, mix in equal volumes, in sufficientantities for the assay,
Reagent 1 (Biotinylated Antibody) and Reagent 2zffEme Labeled
Antibody) in a clean amber bottle, Then use 100 qflLthe mixed
antibody into each well. This alternative methbddd replace Step (3)
and (4), to be followed with the incubation wittbibal shaker.

RESULTS

Manual Method

1.

For the 450 nm readings, construct a dose respamse (calibration
curve) using the first five calibrators provideg. iCalibrators A, B, C, D
and E. For the 405 nm readings, construct a sedose response curve
using the three calibrators with the highest cotre¢ions, i.e. Calibrators
D, Eand F.

Assign the concentration for each calibrator statedhe vial in pg/mL.
Plot the data from the calibration curve on lingeaiph paper with the
concentration on the X-axis and the correspondingd) An the Y-axis.
Draw a straight line between 2 adjacent points. is Thathematical
algorithm is commonly known as the "point-to-pointalculation.
Obtain the concentration of the sample by locatirgabsorbance unit on
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the Y-axis and finding the corresponding conceianavalue on the X-
axis. Patient and control samples should be readyuke 450 nm for
PTH concentrations up to 200 pg/mL. PTH conceioinat above 200
pg/mL should be interpolated using the 405 nm readi

Automated Method:
Computer programs using cubic spline or 4 PL [4PReater Logistics] can generally
give a good fit.

Sample Dataat 450 nm [raw A.U. readout against distilled or deionized water]

Intact

Microplate 18 Reading = 2"Reading Average Intact PTH
well Absorpance Absort_)ance Absort_)ance PTH pg/mL —
Unit Unit Unit pg/mL Result
to report
Calibrator A 0.020 0.016 0.018 0
Calibrator B 0.056 0.051 0.054 7
Calibrator C 0.124 0.119 0.122 18
Calibrator D 0.388 0.393 0.391 55
Calibrator E 1.335 1.340 1.338 210
Control 1 0.200 0.200 0.200 27.6 27.6
Control 2 0.804 0.794 0.799 119 119
Patient 0.147 0.136 0.142 19.1 19.1
Sample 1
Patient 0.407 0.409 0.408 58.5 58.5
Sample 2
Patient 2.375 2.454 2.415 > 200 *
Sample 3
Patient 3.725 3.725 3.725 > 200 *
Sample 4

* Because the concentration readout is > 200 pginis, recommended to use the
data obtained at 405 nm as showSample Dataat 405 nmin the table below.

Sample Dataat 405 nm [raw A.U. readout against distilled or deionized water]

Intact
) e intact  °TH
Microplate 1% Reading Reading (VEEEE PTH sl
Well Absorbance - oo, ance Absorbance pg/mL B
Unit - Unit Result
Unit
to
report
Calibrator A 0.014 0.008 0.011 0
Calibrator D 0.124 0.128 0.126 55
Calibrator E 0.428 0.425 0.427 210
Calibrator F 1.309 1.317 1.313 700
Control 1 0.074 0.066 0.070 < 200 T
Control 2 0.260 0.251 0.256 121 i}
Patient
Sample 1 0.049 0.043 0.046 <200 1
Patient
Sample 2 0.132 0.133 0.133 <200 T
Patient
Sample 3 0.758 0.782 0.770 401 401
Patient
Sample 4 1.314 1.321 1.318 > 700 O

9 For samples with readout < 200 pg/mL, it is recomdesl to use the data
obtained at 450 nm as shown $ample Dataat 450 nm in the table above. This
practice should give the results with optimum sgrisi of the assay.

T Although the readout for Control (&) 200 pg/mL. it is recommended that the
actual result be read out and recorded for qualdgtrol evaluation purposes.
Further, absorbance for Control 2 is sufficientigthto be analytically valid.

O The absorbance readout is off-scale or higher tharaverage absorbance of the

highest calibrator. Sample should be repeated difitition.

I A G N O 5 T I C
NOTE: The data presented are for illustration purposes only and must not be
used in place of data generated at the time of the assay.
QUALITY CONTROL

Control serum or serum pools should be analyzel aéich run of calibrators and
patient samples. Results generated from the asabfsthe control samples should
be evaluated for acceptability using appropriatgistcal methods. In assays in
which one or more of the quality control sampleuesl lie outside the acceptable
limits, the results for the patient sample maybvalid.

PERFORMANCE CHARACTERISTICS

Accuracy

Three hundred and nine (309) patient samples, m#itt PTH values ranging from
1.0 to 833 pg/mL were assayed by the ELISA procedand the PTH
Immunoradiometric Assay. Linear regression analgsies the following statistics:

DAI ELISA = 1.06 — 1.49 pg/mL r=0.998 N =309

Sensitivity

The sensitivity, or minimum detection limit, of ¢hassay is defined as the smallest
single value, which can be distinguished from zatahe 95% confidence limit.
The DAI PTH ELISA has a calculated sensitivity 067 pg/mL

Specificity and Cross-Reactivity

The antibodies used in the DAl PTH ELISA were pedf by affinity
chromatography to be specific for well-defined oei on the PTH molecule. The
peroxidase labeled antibody recognizes only theriinal region or the 1-34 amino
acid sequence of the PTH molecule; whereas thenpliated antibody is specific to
the 39-84 segment. Accordingly, only intact PTHhick requires binding by both
the enzyme conjugated and biotinylated antibodias,be detected by this assay.
To further achieve the specificity of this assaynjagation and biotinylation and the
molar ratios thereof, have been optimized to minéniletection of fragments of
PTH. Human PTH 1-34 at levels up to 300 pg/mL &nel C-terminal 39-84
fragment at levels up to 300,000 pg/mL give mokaxss-reactivities to PTH of less
than 2% and 0.02%, respectively.

Precision and Reproducibility
The precision (intra-assay variation) of the DAIHPELISA Test was calculated
from 25 replicate determinations on each of the saumples.

Intra-Assay Variation

Sample Mean Value (pg/mL) N Coefficient
of variation %
A 324 25 6.08%
B 178.2 25 3.68%

The total precision (inter-assay variation) of tB&l PTH ELISA Test was
calculated from data on two samples obtained indRferent assays, by three
technicians on two different lots of reagents, avéinree-week period.

Inter-Assay Variation

Sample Mean Value (pg/mL) N Coefficient
of Variation %
A 30.3 21 3.6
B 159.1 21 2.8

Recovery
Various amounts of 1-84 PTH were added to thrdfergifit patient sera to determine
the recovery. The results adescribed in the following table:
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PTH Expected = Measured
SS:%Pe Endogenous %Wj Value Value %\/
=2mpe (pg/ml) (pg/ml) (pg/ml)
A 32.7 132 165 168 102 %
20.6 264 285 288 101 %
13.5 396 410 413 101 %
B 68.6 132 201 191 95 %
51.7 264 316 344 109 %
45.0 396 441 462 105 %
© 19.9 132 152 165 109 %
15.4 264 279 275 99 %
13.3 396 409 424 104 %

Average 103%

Linearity of Patient Sample Dilutions: Parallelism
Four patient serum samples were diluted with Rea8¢the Diluent for Patient
Samples read off-scale). Results in pg/mL are shioglow:

% Observed

Sample Dilution Expected Observed .
=+ Expected
A Undiluted - 322 -
1:2 161 148 92 %
1:4 80.5 73.1 91 %
1:8 40.3 41.5 103 %
B Undiluted - 230 -
1:2 115 97 84 %
1:4 58 55 95 %
1:8 29 30 103 %
C Undiluted - 176 -
1:2 88 82 93 %
1:4 44 45 102 %
1:8 22 24 109 %
D Undiluted - 426 -
1:2 213 192 90 %
1:4 107 920 84 %
1:8 53 47 89 %
Average 95%

LIMITATIONS OF PROCEDURE

The DAI PTH ELISA kit has exhibited no “high dosedk effect” with samples
spiked with 2,100,000 pg/mL of Intact PTH. Sampiéth intact PTH levels greater
than the highest calibrator, however, should batetl and reassayed for correct
values. Like any analyte used as a diagnostic atjjumtact PTH results must be
interpreted carefully with the overall clinical pentations and other supportive
diagnostic tests.

EXPECTED RESULTS

Intact PTH levels were measured in 148 apparergfynal individuals in the U.S.
with the Intact PTH ELISA. The values obtainedgeah from 9.0 to 94.0 pg/mL.
Based on statistical tests on skewness and kurtdkis population, when
transformed logarithmically, follows the normal @aussian distribution. The
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geometric mean 2 standard deviations of the mean were calculatdse 10.4 to
66.5 pg/mL.
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PRECAUTIONS

Although the reagents provided in this kit has bseecifically designed to contain
no human blood components, the human patient samplech might be positive
for HBsAg, HBcAg or HIV antibodies, must be treatad potentially infectious
biohazard. Common precautions in handling shoeléxercised, as applied to any
untested patient sample.

Stopping Solution consists of 1 N Sulfuric Acid.hi§ is a strong acid. Although
diluted, it still must be handled with care. Inhcgause burns and should be handled
with gloves and eye protection, with appropriatetgetive clothing. Any spill
should be wiped immediately with copious quantitésvater. Do not breath vapor
and avoid inhalation.
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