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Cardiolipin IgG/IgA/IgM

Cat # 1490Z
Test Cardiolipin IgG/IgA/IgM ELISA
Method ELISA: Enzyme Linked Immunosorbent Assay
Principle ELISA - Indirect; Antigen Coated Plate
Detection Range Qualitative: Positive, Negative and Cutoff
Sample 10pl serum
Specificity 98.5%
Sensitivity 100%
Total Time ~75min
Shelf Life 12 months

* Laboratory results can never be the only base of a medical report. The patient history and further tests have to be
taken into account
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INTENDED USE

The Diagnostic Automation Cardiolipin 19G, A,,Enzyme-Linked Immunosorbent Assay (ELISA) is
intended for the detection and datlie determination of IgG, IgA, and IgM antibosli® cardiolipin
in human sera. The assay is to be used to det8cAigM antibodies in a single serum specimen. fEsalts of
the assay are to be used as an aid in the diagpfdsis anti-phospholipid syndrome in patientghw
autoimmune disease. For in vitro diagnostie. udigh complexity test.

Introduction

In patients with Systemic Lupus Erythemato@&E), antibodies to cardiolipin (a negativehacged
phospholipid) have been associated with botkriaft and venous thrombosis, thrombocytopearzd
recurrent fetal loss (1,2,3). Patients with th#-eardiolipin syndrome have one of the above chihfeatures and
have antibodies to cardiolipin and/or a positiauisianticoagulant test (4). The antibodies pretsecdrdiolipin
may be of the IgG, IgM and IgA isotypes (5,6,7)stlreg for the various antibody isotypes to cargioliaid in
diagnosis of the anti- phospholipid syndromepatients with SLE or lupus-like disordersv&al Enzyme-
Linked Immunosorbent Assays have been developgdaidated for detecting antibodies to cardioli(8rD).

Principle of the Assay

The DAI Cardiolipin 1gG, A, M test is annByme-Linked Immunosorbent Assay for the detecéind
qualitative determination of IgA, IgM, IgG antiies to cardiolipin antigens. Purified catigiion antigen is
attached to a solid phase microassay well. Dilteéstisera is added to each well. If the antibodiegpresent that
recognize the antigen, antigen-antibody compleres$aamed. After incubation, the wells are washed
remove unbound antibody. An enzyme labelethamtan IgG, A, M is added to each well. If antibasly
present, it will bind to the antigen-antibody comys. After incubation, the wells are washed tooee
unbound conjugate. A substrate solution is addezhtt well. If enzyme is present, the sabstwill
undergo a color change. After an incubation mktilbe reaction is stopped and the color intensity
measured photometrically, producing andirect measurement of specific antibody in thigoa specimen
(15, 16, 17,18).

Kit Presentation
Materials Supplied

Each kit contains the following components in stiffint quantities to perform the number of testé-traded on
the package label.

1. Cardiolipin antigen coated microassay plate w88s, configured in twelve 1x8 strips, storedaifoil
pouch with desiccant. (96T: one plate)

2. Serum Diluent Type IV: Ready to use. ContaindsuBSA and proclin (0.1%) as preservative.
(96T: one bottle, 30 mL)

3. High Positive Control: Human serum or defiated plasma. Sodium azide (< 0.1%) and

pen/strep (0.01%) added as pvatiges, with established range printed on kdbEl. The High
Positive Control is utilized to corttbe upper dynamic range of the assay. (96T: @ale®.4 mL) *

4. Calibrator: Human serum or defibrinated plas§wdium azide (< 0.1%) and pen/strep (0.01%) added a
preservatives, with kit specific factprinted on vial label. The Calibrator used to calibrate the
assay to account for day-to-dactfiations in temperature and other testing dard.

(96T: one vial, 0.4 mL) *

5. Negative Control: Humanestablished range priotedial label. The Negative Control is utilized to
control the negative range of the ws&@6T: one vial, 0.4 mL) *
6. Low Positive Control: Human serum or befiated plasma. Sodium azide (< 0.1%) and

pen/strep (0.01%) added as pvasiges, with established range printed on habel. The Low
Positive Control is utilized to corittbe range near the cutoff of the assay. (96T:\wale 0.4 mL) *

7. Horseradish-peroxidase (HRP) Conjugate: Readyse. Goat anti-human 1gG, IgA, and IgM
containing proclin (0.1%) and genitzin as preservatives. (96T: one bottle, 15 mL)
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8. Wash Buffer Type Il (20X concentrate): Dilutgart concentrate + 19 parts deionized or distille
water. Contains TBS and proclin (0O)E% a preservative. (96T: one bottle, 50 mL)

9. Chromogen/Substrate Solution Type I: rdreethylbenzidine (TMB), ready to use. The reagent
should remain closed when not in u$eallowed to evaporate, a precipitate nfaym in the
reagent wells. (96T: one bottle, 15 mL

10. Stop Solution: Ready to use, contaithbl &S0, solution. (96T: one bottle, 15 mL)

* Note: serum vials may contain excess volume.

The following components are not kit lot # dependdrand may only be used interchangeably within the
DAI ELISA Cardiolipin  Autoimmune Kits: Serum Diluent Type IV, Chromogen/Substrate Solution
Type |, Wash Buffer Type Ill, and Stop Solution. Rease check that the appropriate DAl Reagent Type
(Type I, Type Il, etc.) is used for the assay.

Additional Requirements
1. Wash bottle, automated or semi-automabaidrowell plate washing system.

2. Micropipettes, including multichannel, ebfe of accurately delivering 10-200 pL volumes
(less than 3% CV).

3. One liter graduated cylinder.

4. Paper towels.

5. Test tube for serum dilution.

6. Reagent reservoirs for multichannel pipettes.

7. Pipette tips.

8. Distilled or deionized water (d8), CAP (College of American Pathology) Typerlequivalent
(20, 21).

9. Timer capable of measuring to an accuracy ol -second (0 — 60 minutes).

10. Disposal basins and 0.5% sodium hypaitbl(60 mL bleach in 950 mL dif).

11. Single or dual wavelength microplatedezavith 450 nm filter. If dual wavelength is usedt the

reference filter to 600-650 nm. Reatie Operator's Manual or contattte instrument
manufacturer to establish linearityfpemance specifications of the reader.
Note: Use only clean, dry glassware.

Storage and Stability

1. Store unopened kit between 2° and 8° C. Thekiestay be used throughout the expiration datidef
kit. Refer to the package label far &xpiration date. 2. Unopened microassay platest baustored
between 2° and 8° C. Unused stripstinesmmediately resealed in a sealable bag wisicdant, and
returned to storage at 2° and 8°fGhd bag is resealed with tape, the wells ardestap 30 days. If the
bag is resealed with a heat sealerwtlls are stable until their labeled expiratiabed

Store HRP Conjugate Solution between 2° and.8° C

Store the Calibrator, High Positive, LowsRive and Negative Controls between 2° and 8° C
Store Serum Diluent Type IV and 20X Waiffer Type Il between 2° and 8° C.

ok w

when not in use. If allowed to evapera precipitate may form in the reagent wells.

Store 1X (diluted) Wash Buffer Typkdt room temperature (21° to 25° C) for up to §gjar up to 1

week between 2° and 8° C.

Note: If constant storage temperature is mainthimeagents and substrate will be stable for the
dating period of the kit. Refer to kage label for expiration date. Precautions wekertan the
manufacture of this product pootect the reagents from contaminaticohlzacteriostatic agents
have been added to the liquid reageéare should be exercised to protect the reagetiis kit from
contamination. Do not use if evidentenicrobial contamination or precipitation is pees

N
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Precautions

1. Forin vitro diagnostic use.

2. The human serum components used in thpapation of the Controls and Calibrator in thihave
been tested by an FDA approved metfowdthe presence of antibodies to humanumodeficiency
virus 1 & 2 (HIV 1&2), hepatitis C (HG as well as hepatitis B surface antigen and foueghtive.
Because no test method can offer cetagssurance that HIV, HCV, hepatitis B virus, abhner
infectious agents are absentciamens and human-based reagents should belledaas if
capable of transmitting infectiousats.

3. The Centers for Disease Control & PreventiontaedNational Institutes of Health recommend that
potentially infectious agents be haddit the Biosafety Level 2 (12).

4. The components in this kit have been qualitytrabested as a Master Lot unit. Do not mix conmgus
from different lot numbers except Ghogen/Substrate Solution Type |, Stop Solution, MBsffer
Type lll, and Serum Diluent Typé. Do not mix with components from other méamiurers.

5. Do not use reagents beyond the stated expirdaittnmarked on the package label.

6. All reagents must be at room temperature (228f€) before running assay. Remove only the

volume of reagents that is needad. not pour reagents back into vials as reant
contamination may occur.

7. Before opening Control and Calibrator viaigp firmly on the benchtop to ensure thaligllid is at

the bottom of the vial.

Use only distilled or deionized water and clgiassware.

Do not let wells dry during assay; add reagenteediately after completing wash steps.

10. Avoid cross-contamination of reastge Avoid splashing or generation of ael®sWash hands
before and after handling reagefiass-contamination of reagents and/or sample®uld cause
erroneous results.

11. If washing steps are performed manualblls are to be washed three times. Up to fivehwagles may
be necessary if washing manifold domated equipment is used.

12. Sodium azide inhibits Conjugate activity. Clean pijtte tips must be used for the Conjugate
addition so that sodium azide is notacried over from other reagents.

13. Certain reagents in this kit containisodazide for use as a preservative. It has bgeortedd that
sodium azide may react with lead amgper in plumbing to form explosive compounds.eih
disposing, flush drains with watemnmimize build-up of metal azide compounds.

14. Never pipette by mouth or allow reagemtpatient sample to come into contact with skeagents
containing proclin, sodium azide, dhB may be irritating. Avoid contact with skin aeges. In case
of contact, immediately flush areahadbpious amounts of water.

15. If a sodium hypochlorite (bleacllusion is being used as a disinfectant, i expose to work
area during actual test procedeabse of potential interference with enzyme agtivi

16. Avoid contact of Stop Solution (1N suifuacid) with skin or eyes. If contact occurs, igufately flush
area with copious amounts of water.

17. Caution: Liquid waste at acid pH must be neutralized praoadding sodium hypochlorite (bleach)
solution to avoid formation of poisasogas. Recommend disposing of reacted, stopptasita
biohazard bags. See Precaution 3.

18. Do not use Chromogen/Substrate Solutibimas begun to turn blue.

19. The concentrations of anti-Caligial in a given specimen determined withags from different
manufacturers can vary due to dififiees in assay methods and reagent specificity.

© ®

Specimen Collection and Storage

1. Handle all blood and serum as if capable ofsimatting infectious agents (12).

2. Optimal performance of the DAI ELISA kitepends upon the use of fresh serum
samples (clear, non-hemolyzed, pamfiic, non-icteric). A minimum volume &0 pL is
recommended, in case repeat tgpsnrequired. Specimens should be collectsptically by
venipuncture (14). Early sepamafimm the clot prevents hemolysis of serum.

3. Store serum between 2° and 8° C if testingtake place within five days. If specimens are tdéyeat for
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longer periods, store at - 20° C #0°-C in a non-defrosting freezer. Do not use atfres freezer
because it may allow the specimergotthrough freeze- thaw cycles and degrade antilfsawmples that
are improperly stored or are subjettehultiple freeze-thaw cycles may yield erronermsilts.

4, Serum containing visible particulate mattan be spun down utilizing slow speed centeafign.
5. Do not use heat inactivate sera.
6. The NCCLS provides recommendations #&toring blood specimens (Approved Standard -

Procedures for the Handling and Preiogsof Blood Specimens, H18-A. 1990) (14).

Methods for Use

Preparation for the Assay

1. All reagents must be removed from refrigeratod allowed to come to room temperature before use
(21° to 25° C). Return all reagentsdfvigerator promptly after use.

2. All samples and controls should be vortexed teetse.

3. Dilute 50 mL of the 20X Wash Buffer Type Ill 1d with distilled and/or deionized48. Mix well.

Note: Wash Buffer Type Ill may form crystals when gored at 4° C. If crystals are present, the Wash
Buffer Type Il must be warmed to 37° C in a waterbath or an incubator before use. Allow the warmed
Wash Buffer Type Il to cool to room temperature before use.

Assay Procedure
1. Place the desired number of strips into a microwaihe. Allow six (6) Control/Calibrator
determinations (one Negative @anthree Calibrators, one High Positive Gohtand one Low
Positive Control) per run. Ageat blank (RB) should be run on each assay. Céeftkare and
reader requirements for the ectrControl/Calibrator configuration. Return sad strips to the
sealable bag with desiccantl @ed immediately refrigerate.

Example Configuration:

Plate Location Sample Description Plate Location Sample Description
1A RB 2A Patient #2
1B NC 2B Patient #3
1C Cal 2C Patient #4
1D Cal 2D Patient #5
1E Cal 2E Patient #6
1F HPC 2F Patient #7
1G LPC 2G Patient #8
1H Patient #1 2H Patient #9

RB =Reagent Blank - Well without serum addition runhnatl reagents. Utilized to blank reader.
NC =Negative Control

Cal =Calibrator

HPC =High Positive Control

LPC =Low Positive Control

2. Dilute test sera, Calibrator and Control sefd 1e.g., 10 pL + 200 pL) in Serum Diluent. Mighy

(For manual dilutions it is suggestedispense the Serum Diluent into the test tuts¢ dind then add the
patient serum.)
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To individual wells, add 100 pL of tlappropriate diluted Calibrator, Controls and pdtiera.
Add 100 pL of Serum Diluent to reagelaink well. Check software and reader requiremfamtghe
correct reagent blank well configurati

Incubate each well at room temperature (225t0C) for 30 minutes +/- 1 minute

Aspirate or shake out liquid from all wellsuking semi-automated or automated washing equipauzht
250-300 pL of diluted Wash Buffer tach well. Aspirate or shake out and turn platedgpsiown and
blot on paper toweling to remove igluld. Repeat the wash procedure two times (fata bf three (3)
washes) for manual or semi-automatgdpment or four times (for a total of five (5) stxes) for
automated equipment. After the finaks, blot the plate on paper toweling to removéiclid from the
wells.

*IMPORTANT NOTE: Regarding steps 5 and 8 - Insufficientextessive washing will result in assay
variation and will affect validity of results. Tredore, for best results the use of senm@mated or
automated equipment set to deliver a volume to ey fill each well

(250-300 pL) is recommended. A total of up to i8¢ washes may be necessary with automated equipmen
Complete removal of the Wash Buffer after the lastvash is critical for the accurate performance of tle

test. Also, visually ensure that no bubbles are reaining in the wells.

6.

7.
8.
9

10.
11.

12.

Add 100 pL Conjugate to each well, includinggesat blank well. Avoid bubbles upon addition asythe
may Yyield erroneous results.

Incubate each well at room temperature (225t0C) for 30 minutes +/- 1 minute.

Repeat wash as described in Step 5.

Add 100 pL Chromogen/Substrate Solution (TMBgach well, including the reagent blank well,
maintaining a constant rate of addith@ross the plate.

Incubate each well at room temperaf2té to 25° C) forl5 minutes +/- 1 minute.

Stop reaction by addition of 100 pL afgsSolution (1IN H2SO4) following the sameder of
Chromogen/Substrate addition, inelgdhe reagent blank well. Tap the plate gentlgnglthe outsides,
to mix contents of the wells. The platay be held up to 1 hour after addition of thepS3olution before
reading.

The developed color should be read oBL48A plate reader equipped with a 450 nm filtedual
wavelength is used, set the referdittee to 600-650 nm. The instrument should be k&hon air. The
reagent blank must be less than OAlE®rbance at 450 nm. If the reagent blarkd4.50 the run must
be repeated. Blank the reader onghgent blank well and then continue to read thieegplate. Dispose
of used plates after readings have lo&tained.

Quality Control

For the assay to be considered valid the follovdoigditions must be met:

1. Calibrators and Controls must be run with eash tun.

2. Reagent Blank must be < 0.150 O.D. (Optical id¢nat 450 nm(when read against Air Blank).

3. The mean O.D. value for the Calibrator shoulg 8300 at 450 nm (when read against Reagent Blank).

4 The Index Values for the High Positive, Low Rigsi and Negative Controls should be in their
respective ranges printed on thelaiagls. If the control values are not within theispective ranges, the
test should be considered invalid simould be repeated.

5. Additional Controls may be tested accordingguidelines or requirements of locatates, and/or
federal regulations or accreditimganizations.

6. Refer to NCCLS C24A for guidance on appropri@ateality Control practices (19).

7 If above criteria are not met on repeat, cdrilsd Technical Service.

Interpretation

1. Mean Calibrator O.D. - Calculate the mean vétueéhe Calibrator from three Calibrator determioas.

If any of the three Calibrator Valub8er by more than 15% from the mean, discard tadtie and
calculate the average of the two reingivalues.
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2. Correction Factor - To account for deyday fluctuations in assay activity due to ro@mperature and
timing, a Correction Factor is detered by DAI for each lot of kits. The Correctioncka is

printed on the Calibrator vial.

3. Cutoff Calibrator Value - The Cutoff Califbor Value for each assay is determined byipiyibg
the Correction Factor by the mearili€ator O.D. determined in Step 1.
4. Index Value - Calculate an Index Value for egplcimen by dividing the specimen O.D. value by the

Cutoff Calibrator Value determinedStep 3.

Example :
0O.D.s obtained for Calibrator 38, 0.42, 0.40
Mean O.D. for Calibrator 9.40
Correction Factor 350
Cutoff Calibrator Value 650x0.40=0.20
O.D. obtained for patient sera 060
Index Value 060/0.20 =3.00
Analysis
1. The patients' Index Values are interpreted bavie:
Index Value Results Interpretation
<0.90 Negative No detectable antibody to
Cardiolipin 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 Cardiolipin by the
ELISA test.
2. Samples that remain equivocal after repeatesting should be retested on an altermatdod or

test a new sample.

Expected Values

1. From 2-10% of apparently normal indixdls may contain antibodies to cardiolipin (2)
2. Approximately 44% of patients with SLE kaantibodies to cardiolipin (2).
3. From 50-75% of SLE patients with cardiolipinibotlies have one or more episodes of thrombosis,

thrombocytopenia or fetal loss (2).

Limitations of Use

1. The result of the assay should not Herpmeted as being diagnostic. The results shonilglbe
used as an aid to diagnosis. Theteshbuld be interpreted in conjunction with thaichl evaluation of
the patient.

2. Sera from patients with other autoimmune dise§$2%) and from normal individuals (2%) may caonta
antibodies to cardiolipin (10).

3. Many syphilis patients will have antibodies &rdiolipin (2).

4. Antibodies to cardiolipin can be present dummany (32%) acute bacterial infections (11).

5. The assay should be used only with serigteric, lipemic, hemolyzed and heat inactivadgedum
should be avoided.

6. The assay has been validated (see Table &)ltodar with dilutions up to an Index Value of4.9
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Serum with Index Values greater th&94hould be reported as > 4.99.
7. Specimens with Index Values in the equivoaabe should be retested. If still equivocal, regsin
alternate method or test a new sample.

Performance Characteristics
Sensitivity and Specificity

The DAI Cardiolipin 1I9G,A,M ELISA kit was evaluatedlative to a commercially available ELISA tedt ki
Table 1 summarizes the data.
Table 1
Sensitivity and Specificity of the DAI Cardiolipin ELISA Kit

DAl Cardiolipin ELISA Kit

Positive Equivocal Negative Total
>1.10 0.91-1.09 <0.90
Alternate Positive 35 0 1 35
ELISA Negative 2 1 128 131
Kit Total 37 1 128 166

Sera falling in the equivocal range were exclufilenh the following calculations.

Relative Sensitivity = 35/35 =100%
Relative Specificity =128/130 =985%
Relative Accuracy =163/165 =98.8%
Precision

The precision of the DAI Cardiolipin 1gG,A,M ELISKit was determined by testing seven different séght
times each on three different assays. The de#asummarized in Table 2. With proper
technique, the user should obtain C.V.'s of leas 20%.

Table 2
CARDIOLIPIN Precision Data

Assay 1 (n=8) Assay 2 (n=8) Assay 3 (n=8) Inter Assay (n=24)
X SD. CV% X SD. CV% X SD. CV% X SD. CV%
273 0.335 12.27% 255 0.341 1337% 3.17 0.418 13.19% 2.81 0.441 15.69%
199 0.238 11.96% 1.89 0.161 8.52% 2.25 0.423 18.80% 2.04 0.322 15.78%
1.87 0.157 8.40% 184 0.153 8.32% 1.94 0.216 11.13% 1.88 0.175 9.31%
2.38 0.272 11.43% 2.27 0.318 14.01% 2.77 0.397 14.33% 247 0.386 15.63%
1.16 0.110 9.48% 1.18 0.081 6.86% 1.29 0.117 9.07% 1.21 0.116 9.59%
0.09 0.024 26.67% 0.14 0.025 17.86% 0.17 0.044 25.88% 0.15 0.034 22.67%

0.31 0.051 16.45% 0.34 0.051 15.00% 0.39 0.070 17.95% 0.35 0.065 18.57%

w
D
Y
I+
X
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X =Mean Cardiolipin Value
S.D. =Standard Deviation
C.V. =Coefficient of Variation

Linearity

The DAI Cardiolipin 1I9G,A,M Index Values were tdemined for serial twofold dilutions of five pasi sera.
The Index Values were compared to log2 of dilubgrstandard linear regression.

Table 3
Linearity
Serum # Neat 1:2 1:4 1:8 1:16 r?

1 2.45 1.55 0.71 0.999
2 3.10 1.66 0.92 0.983
3 4.37 2.68 1.71 0.89 0.985
4 2.37 1.15 0.54 0.982
5 4.99 2.87 1.80 1.00 0.51 0.962

r2 =determination of coefficient
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