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AccuDiag™
dsDNA
ELISA Kit

Cat#2553-1

&See external Label/ﬂ[ W 96 Tests

Test Anti-dsDNA ELISA
Method Enzyme Linked
Immunosorbent Assay
Princi Indirect; Antigen Coated
rinciple

Plate
Semi-Quantitative Positive,

PEIEEAE [ Negative Control

Sample 10 pL
Total Time ~ 65 min.
- 12-14 Months from the
Sl i manufacturing date
Specificity 97.9%
Sensitivity 100 %

INTENDED USE

The DAI dsDNA Enzyme-Linked Immunosorbent Assay kEA) is intended for the
detection of antibodies in human serum to dsDNAgantand as an aid in diagnosis
of Systemic lupus eruthematosus (SLEjor in vitro diagnostic use High
complexity test.

SUMMARY AND EXPLANATION

Autoimmune diseases are categorized into two gergn@ups: One group is
characterized by the production of tissue-speci#fitoantibodies, the other by
autoimmune reactivity with normal cell nuclear and¢ytoplasmic antigens with no
tissue type specificity. The latter group includkseases such as mixed connective
tissue disease, scleroderma, rheumatoid arthdésmatomyositis, polymyositis,
Systemic lupus erythematosus (SLE) and Sjogrenreymel 1

Systemic lupus erythematosus is a well known cleramiammatory illness whose
clinical manifestations range from localized skasibns to a destructive systemic
disorder without cutaneous changes. SLE is chaiaete by remissions and
exacerbations with distinct immunologic abnormetitimost notably, the presence
of antinuclear antibodies. Antibodies to native DKghti-DNA) are of considerable
interest in the diagnosis and management of patiemth systemic lupus
erythematosus. These autoantibodies are rarely dfoimn patients with other
rheumatic diseases, and their levels, especiatigetiwith complementfixing ability,
often correlate with disease activity.2

The detection of elevated anti-dsDNA, complemexitafj ability and antigen avidity

are important with respect to the pathogenesisissu¢ damage and the clinical
features of SLE.3 The first quantitative assay BiMA is the Farr assay.4 The
original procedure used precipitation, radio-laddBNA and separation techniques.
The difficulties in obtaining labeled DNA, the asided hazards and disposal
problems of radioisotopes, and the expensive ecgrpmequired have led to the
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development of alternative methods.5 Anti-DNA cédspabe detected utilizing the

Crithidia luciliae assay. This assay requires greeenced technician in interpreting
fluorescence and becomes cumbersome for large marobsamples.

I A

"-'L
e

The DAI ELISA test for dsDNA antibodies has mangivantages over the
immunofluorescent method including a sensitive,cBpeassay in an easy to use
format providing quick and efficient results. TheDiNA antigen used in this kit is
purified through modified immunoaffinity adsorptiomethods utilizing immobilized
antigen-specific human immunoglobulins.

TEST PRINCIPLE

The DAI dsDNA test is an Enzyme-Linked Immunosothékssay to detect
antibodies to dsDNA antigen. Purified dsDNA antigerattached to a solid phase
microassay well. Enzyme-Linked Immunosorbent Asg&y3SA) rely on the ability
of biological materials (i.e., antigens) to adsdib plastic surfaces such as
polystyrene (solid phase). When antigens boundhecsblid phase are brought into
contact with a patient's serum, antigen speciftibady, if present, will bind to the
antigen on the solid phase forming antigen-antibooiyplexes. Excess antibody is
removed by washing. This is followed by the additf goat anti-human 1gG, M
conjugated with horseradish peroxidase which thiadsbto the antibody-antigen
complexes. The excess conjugate is removed by ngsfillowed by the addition
of Chromogen/Substrate, tetramethylbenzidine (TMB)}pecific antibody to the
antigen is present in the patient's serum, a biler clevelops. When the enzymatic
reaction is stopped with 1N H2SO4, the contenthefwells turn yellow. The color,
which is indicative of the concentration of antilgdd the serum, can be read on a
suitable spectrophotometer or ELISA microwell pletader.8.9,10,11

SPECIMEN COLLECTION AND PREPARATION

1.
2.

Handle all blood and serum as if capable of trattgigiinfectious agents.7
Optimal performance of the DAIELISA kit depends opbe use of fresh
serum samples (clear, non-hemolyzed, nonlipemig;icteric). A minimum
volume of 50 pL is recommended, in case repeahtest required. Specimens
should be collected aseptically by venipunctur&afly separation from the
clot prevents hemolysis of serum.

Store serum between 2 and 8 °C if testing will faleee within five days. If
specimens are to be kept for longer periods, stbf20 to -70 °C in a non-
defrosting freezer. Do not use a frostfree freéeeause it may allow the
specimens to go through freeze-thaw cycles andadegantibody. Samples
that are improperly stored or are subjected toiplalfreeze-thaw cycles may
yield erroneous results.

Serum containing visible particulate matter carsfmen down utilizing slow
speed centrifugation.

Do not use heat inactivate sera.

The NCCLS provides recommendations for storing thispecimens
(Approved Standard - Procedures for the HandliryRmcessing of Blood
Specimens, H18-A. 1990).12
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MATERIALS AND COMPONENTS

The EIA Anti-dsDNA Test Kit contains supplies foB Iest. Each kit contains the
following components in sufficient quantities torfoem the number of tests
indicated on the package label

Materials provided with the test kits

1. Purified dsDNA antigen coated microassay plate96 wells, configured in
twelve 1x8 strips, stored in a foil pouch with aesint. (96T: one plate)

Serum Diluent Type Il: Ready to use. Contains proclin (0.1%) as a
preservative. (96T: one bottle, 30 mL)

Positive Control: Human serum or defibrinated plasma. Sodium azide (
0.1%) and pen/strep (0.01%) added as preservatiiéis, established range
printed on vial label. The Positive Control is iz#d to control the positive
range of the assay. (96T: one vial, 0.4 mL)

Calibrator: Human serum or defibrinated plasma. Sodium azide 1%) and
pen/strep (0.01%) added as preservatives, wittspecific factor printed on

2.

3.

4.
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vial label. The Calibrator is used to calibrate #ssay to account for day-to-
day fluctuations in temperature and other testiorgddtions. (96T: one vial, 0.4
mL)

Negative Control: Human serum or defibrinated plasma. Sodium azde (
0.1%) and pen/strep (0.01%) added as preservatiéis, established range
printed on vial label. The Negative Control is i@l to control the negative
range of the assay. (96T: one vial, 0.4 mL)

Horseradish-peroxidase (HRP) Conjugate:Ready to use. Goat anti-human
IgG and IgM, containing proclin (0.1%) and gentamias preservatives. (96T:
one bottle, 16 mL)

Wash Buffer Type | (20X concentrate):Dilute 1 part concentrate + 19 parts
deionized or distilled water. Contains TBS, Tweénadd proclin (0.1%) as a
preservative. (96T: one bottle, 50 mL; 480T: on&l&o250 mL)
Chromogen/Substrate Solution Type |:Tetramethylbenzidine (TMB), ready
to use. The reagent should remain closed when maise. If allowed to
evaporate, a precipitate may form in the reagefisw@6T: one bottle, 15 mL;
480T: five bottles, 15 mL each)

Stop Solution: Ready to use, contains a 1N H2S04 solution. (96€: bottle,
15 mL; 480T: five bottles, 15 mL each).

*Note: Serum vials may contain excess volume.

Materials required but not provided

1.
2.
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Wash bottle, automated or semi-automated micrgolelé washing system.
Micropipettes, including multichannel, capable otarately delivering 10-200
pL volumes (less than 3% CV).

One liter graduated cylinder.

Paper towels.

Test tube for serum dilution.

Reagent reservoirs for multichannel pipettes.

Pipette tips.

Distilled or deionized water (dH20), CAP (Collegk American Pathology)
Type 1 or equivalent.14, 15

Timer capable of measuring to an accuracy of sedond (0 - 60 minutes).
Disposal basins and 0.5% sodium hypochlorite (50 bfgach in 950 mL
dH20).

Single or dual wavelength microplate reader withD 45m filter. If dual
wavelength is used, set the reference filter to-&0 nm. Read the Operator's
Manual or contact the instrument manufacturer tdaldish linearity
performance specifications of the reader.

Note: Use only clean, dry glassware.

REAGENT PREPARATION

1.

All reagents must be removed from refrigeration aliolwed to come to room
temperature (21 - 25 °C) before use. Return afjeets to refrigerator promptly
after use.

All samples and controls should be vortexed befisee

Dilute 50 mL of the 20X Wash Buffer Type | to 1 Litlw distilled and/or
deionized H20. Mix well.

ASSAY PROCEDURE

1.

Place the desired number of strips into a microdraime. Allow five (5)
Control/Calibrator determinations (one Negative ttanthree Calibrators and
one Positive Control) per run. A reagent blank (RBpuld be run on each
assay. Check software and reader requirements foe torrect
Control/Calibrator configuration. Return unusedpstito the sealable bag with
desiccant, seal and immediately refrigerate.
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Plate Configuration:

Plate Sample Plate Sample
Location = Description Location Description
1A RB 2A Patient #3
1B NC 2B Patient #4
1C CAL 2C Patient #5
1D CAL 2D Patient #6
1E CAL 2E Patient #7
1F PC 2F Patient #8
1G Patient #1  2G Patient #9
1H Patient #2 | 2H Patient #10

RB = Reagent Blank — well without serum addition with all reagents. Utilized to
blank reader.

NC = Negative Control

CAL= Calibrator

PC = Positive Control.

2. Dilute test sera, Calibrator and Control sera (28., 10 pL + 200 pL) in
Serum Diluent. Mix well. (For manual dilutions & suggested to dispense the
Serum Diluent into the test tube first and then tmdpatient serum.)

3. Toindividual wells, add 100 uL of the appropriditited Calibrator, Controls
and patient sera. Add 100 pL of Serum Diluent egemt blank well. Check
software and reader requirements for the correctgert blank well
configuration.

4. Incubate each well at room temperature (21 to 26f8€30 minutes +/- 1
minute.
Aspirate or shake out liquid from all wells. If ngi semi-automated or
automated washing equipment add 250-300 pL ofetilWWash Buffer to each
well. Aspirate or shake out to remove all liquickdRat the wash procedure two
times (for a total of three (3) washes) for mararademi-automated equipment
or four times (for a total of five (5) washes) fartomated equipment. After the
final wash, blot the plate on paper toweling to egmall liquid from the wells.

o

*IMPORTANT NOTE: Regarding steps 5 and 8 - Insufficient or excessive
washing will result in assay variation and will edf validity of results.
Therefore, for best results the use of semi-autedhat automated equipment
set to deliver a volume to completely fill each W€R50-300 puL) is
recommended. A total of up to five (5) washes may rtecessary with
automated equipmenComplete removal of the Wash Buffer after the last
wash is critical for the accurate performance of the test. Also, visually
ensure that no bubbles are remaining in the wells.

6. Add 100 pL Conjugate to each well, including readsank well. Avoid
bubbles upon addition as they may yield erroneessilts.

7. Incubate each well at room temperature (21 to 250C30 minutes +/- 1
minute.

8. Repeat wash as described in Step 5.

9. Add 100 pL Chromogen/Substrate Solution (TMB) totewell, including the
reagent blank well, maintaining a constant ratadufition across the plate.

10. Incubate each well at room temperature (21 to 250G — 15 minutes

11. Stop reaction by addition of 100 pL of Stop Solnt{@N H2S04) following
the same order of Chromogen/Substrate additiotydirg the reagent blank
well. Tap the plate gently along the outsides, bo contents of the wells. The
plate may be held up to 1 hour after addition ef$ttop Solution before
reading.

12. The developed color should be read on an ELISAeplesider equipped with a
450 nm filter. If dual wavelength is used, setréference filter to 600-650 nm.
The instrument should be blanked on air. The refdglank must be less than
0.150 Absorbance at 450 nm. If the reagent blarkOs50 the run must be
repeated. Blank the reader on the reagent blarikawdlthen continue to read
the entire plate. Dispose of used plates afteringachave been obtained.
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RESULTS

1. Mean Calibrator O.D. - Calculate the mean valuetfier Calibrator from three
Calibrator determinations. If any of the three Gwtor Values differ by more
than 15% from the mean, discard that value andutzte the average of the
two remaining values.

2. Correction Factor - To account for day-to-day fliattons in assay activity due
to room temperature and timing, a Correction Faistatetermined by DAlfor
each lot of kits. The Correction Factor is printedthe Calibrator vial.

3. Cutoff Calibrator Value - The Cutoff Calibrator W& for each assay is
determined by multiplying the Correction Factorthg mean Calibrator O.D.
determined in Step 1.

4. Index Value - Calculate an Index Value for eachcspen by dividing the
specimen O.D. value by the Cutoff Calibrator Vadieeermined in Step 3.

Example :
0O.D.s obtained for Calibrator =0.38,0.42,0.40
Mean O.D. for Calibrator =0.40
Correction Factor = 0.50 Cutoff
Calibrator Value =0.50x0.40 =0.20
O.D. obtained for patient sera = 0.60
Index Value =0.60/0.20 = 3.00
Analysis

1. The patients' Index Values are interpreted asviaio

Index Value Results @ Interpretation

< 0.90 Negative = No detectable antibody to dsDNA by the
ELISA test.

0.91-1.09 Equivocal Samples should be re-tested. See number 2
below

> 1.10 Positive Indicates presence of detectable antibody

to dsDNA by the ELISA test.

2. Samples that remain equivocal after repeat testiogld be retested on
an alternate method or test a new sample.

International Unit conversion

International unit (IU) reactivity is determinedlative to the Second Generation
World Health Organization (WHO) derivative. Convers of Index values to
international units is accomplished by using anoevgmtial regression analysis. Each
lot is standardized versus international units gmdvided with a lot specific
conversion table (Conversion of International Urfitd) per mL for dsDNA IgG,
M).

Index Value IU
1.0 43
1.5 64
2.0 96
2.5 145
3.0 >150

Linearity limits are 150 IU/mL. Greater than 150tlst be reported as >150
IU/mL. See included chart for the lot specific cersion table.

QUALITY CONTROL

1. Forthe assay to be considered valid the follovadogditions must be met.

2. Calibrators and controls must be run with eachrtest

3. Reagent Blank must be < 0.150 O.D. (Optical dehsityt50 nm (when read
against Blank).

fan)
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4. The mean O.D. for the Calibrator should>h@.250 at 450 hm (when read
against Blank).
The Index Values for the Positive and Negative @isishould be in their
respective ranges printed on the vials. If the @wmalues are not within their
respective ranges, the test should be considevatldrand should be repeated.

6. Additional Controls may be tested according to glifees or requirements of

local, state, and/or federal regulations or actirggibrganizations.

Refer to NCCLS C24A for guidance on appropriate liu&ontrol

practices.13

8. If above criteria are not met on repeat, contact D&chnical Service.

~

PERFORMANCE CHARACTERISTICS
SENSITIVITY AND SPECIFICITY

A study was performed using 197 patient sera obthifrom outside clinical
laboratories. These samples were tested usingthetBAl dsDNA ELISA test and
a commercially available anti-dsDNA ELISA test @lling the manufacturers'
package inserts. Fifty-one samples were found ipedity the reference ELISA test,
the remaining 146 samples were negative by the EL&x samples were found to
be false positive and one found false negativehenDAl test as compared to the
ELISA reference method. The seven discrepant sanwpdee assayed by Crithidia
IFA as the referee method. Three samples werefalsle positive versus the IFA
method, with the other four resolving correct. sthe above data criteria, the DAI
dsDNA ELISA test has a 100% sensitivity and 97.9%ctficity as compared to the
results obtained on both the ELISA and IFA metholse following data were
obtained:

Corrected ELISA and IFA

+ - Relative Relative
dsDNA Sensitivity ~ Specificity
+ 53 3 100% 97.9%
- 0 141 53/53 141/144

Agreement = 194/197 = 98.5%

CROSS REACTIVITY

A series of 72 patient samples each containingtipedevels of antibodies to other
common autoimmune markers (Scl-70, Sm, RNP, RH, aod SS-B, SS-A, and
ANA) were tested in the DAI dsDNA ELISA test. Threamples were positive on
the reference ELISA test but negative on the DAEA land confirmed negative by
IFA. Therefore, from the above data, the DAl dsDEIISA demonstrates no cross-
reactivity to other common autoimmune markers.

INTERNATIONAL UNIT CONVERSION

The data in Table 1 illustrates dsDNA Index Valtersthe serially diluted Second
Generation World Health Organization (WHO) derivatiThe dsDNA Index Values
are compared to serial dilutions of the standardrséby linear regression
(exponential regression analysis). The data inegctitat international units can be
determined from the Index Value.

Table 1

International Unit Conversion

International Unit Standard = Index Value
Units / mL
141 2.5
67 1.6
39 0.9
28 0.5

Linear regression compared Index Values versusnatienal Units.
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I-'\’E =1.000 a=1224 b =3.589 Y = kde X = IU/mL

Exponential Regression Equation Calculation:

e* = derived U/ mL

X = (y+b)

a

LIMITATIONS OF PROCEDURE

1. Only if test instructions are rigidly followed witlptimum results be achieved.

2. Reproducible results depend on careful pipettibgeovation of incubation
periods and temperature, as well as washing thetrgss and thorough mixing
of all prepared solutions.

3. If comparisons with other methods are requiredagyperform both tests
simultaneously.

4. Do not scratch coated wells during washing andratspn. Wash and fill all
reagents without interruption. While washing, chdwit all wells are filled
evenly with washing solution, and that there areasidues in the wells.

5. Instructions for using appropriate photometerstadge observed; check
adjustment of proper wavelength (450 nm) and raferavave length (600-650
nm optional) respectively.

6. The values obtained from this assay are intendée tn aid for diagnosis
only. Each physician must interpret the resultsanjunction with the patient's
history, physical findings and other diagnosticqedures.

EXPECTED VALUES

Autoimmune rheumatic diseases are a group of chrdisiorders, afflicting about
3% of the population. The etiology of these disesds not elucidated but they may
involve both genetic and environmental causes. ikutaune rheumatic diseases
have two common clinical and pathological featur8$: a non-organ specific
autoimmune condition is manifest; B) most patieetehibit some rheumatic
symptoms throughout the course of their diseade.dpparent that certain systemic
rheumatic diseases have distinct ANA profiles. Tthes ANA profile is helpful in
the evaluation of patients with systemic lupus leptatosus (SLE), mixed
connective  tissue  disease, scleroderma, Sjogren drayre  (SS),
dermatopolymyositis, and rheumatoid arthritis (RiAjstological evidenceassociates
the presence of dsDNA antibodies with the presewée systemic Ilupus
erythematosus. Elevated antibody levels to dsDN#gean are found in 65 - 80 % of
those patients with active, untreated SLE and ipfeatly in other conditions.6

PRECAUTIONS

1. Forin vitro diagnostic use.

2. The human serum components used in the preparafisghe Controls and
Calibrator in this kit have been tested by an FDppraved method for the
presence of antibodies to human immunodeficiencysvll & 2 (HIV 1&2),
hepatitis C (HCV) as well as hepatitis B surfacégam and found negative.
Because no test method can offer complete assuthatkllV, HCV, hepatitis
B virus, or other infectious agents are absentciagens and human-based
reagents should be handled as if capable of tratmsgninfectious agents.

3. The Centers for Disease Control & Prevention ared National Institutes of
Health recommend that potentially infectious agebts handled at the
Biosafety Level 2.7

4. The components in this kit have been quality cdrtested as a Master Lot
unit. Do not mix components from different lot nuenb except
Chromogen/Substrate Solution Type |, Stop SolutWash Buffer Type |, and
Serum Diluent Type Il. Do not mix with componentsorfi other
manufacturers. 5. Do not use reagents beyond ahedséxpiration date marked
on the package label.

N

5. All reagents must be at room temperature (21°t6@5before running assay.
Remove only the volume of reagents that is neeechot pour reagents back
into vials as reagent contamination may occur.

6. Before opening Control and Calibrator vials, tapnfy on the benchtop to
ensure that all liquid is at the bottom of the vial

7. Use only distilled or deionized water and clearsgieare.

8. Do not let wells dry during assay; add reagents édliately after completing
wash steps.

9. Avoid cross-contamination of reagents. Avoid splaghor generation of

aerosols.Wash hands before and after handling m&ag€ross-contamination

of reagents and/or samples could cause erronesultsie

If washing steps are performed manually, wellstarbe washed three times.

Up to five wash cycles may be necessary if a washanifold or automated

equipment is used.

Sodium azide inhibits Conjugate activity. Cleangpip tips must be used for

the Conjugate addition so that sodium azide is aaotied over from other

reagents.

Certain reagents in this kit contain sodium azimteuse as a preservative. It has

been reported that sodium azide may react with &alcopper in plumbing to

form explosive compounds. When disposing, flushindrawith water to
minimize build-up of metal azide compounds.

Never pipette by mouth or allow reagents or patample to come into

contact with skin.

Reagents containing proclin, sodium azide, and vy be irritating. Avoid

contact with skin and eyes. In case of contact, edfiately flush area with

copious amounts of water.

If a sodium hypochlorite (bleach) solution is beirggd as a disinfectant, do

not expose to work area during actual test proeetdacause of potential

interference with enzyme activity.

Avoid contact of Stop Solution (1N sulfuric acidithvskin or eyes. If contact

occurs, immediately flush area with copious amoohisater.

Caution: Liquid waste at acid pH must be neutrdliggor to adding sodium

hypochlorite (bleach) solution to avoid formatidpoisonous gas.

Recommend disposing of reacted, stopped plateslabard bags. See

Precaution 3.

18. Do not use Chromogen/Substrate Solution if it hegui to turn blue.

The concentrations of anti-dsDNA in a given specirdetermined with assays

from different manufacturerscan vary due to diffees in assay methods and

reagent specificity. The safety data sheet is abkglupon request.

10.

11.

12.

13.

14.

15.

16.

17.
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