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Testing for APS according to classification criteria

nn determinationnofnanti-β2-glycoproteinnInIgGnandnIgMnantibodiesn

nn determinationnofnanticardiolipinnIgGnandnIgMnantibodies

nn usenofnconsensusncut-offnfornanticardiolipinnantibodies

High clinical relevance

nn excellentndiagnosticnperformanceninnroutinenuse

nn highnclinicalnsensitivitynandnspecificity

nn veryngoodnperformancenwithnseranfromnqualitynassessmentnschemes

High technical performance

nn lownvariancesnandnhighnreproducibilitynfornconsistentnresults

nn highnlot-to-lotnconsistencynduentonvalidatednGMPnproductionnprocedures

Efficiency also in calibration

nn onencurvenfornallnEliAnIgGntests

nn onencurvenfornallnEliAnIgMntests

nn parameter-independentncalibrationnmakesnsmallnrunsncost-effective

nn calibratednagainstninternationalnstandards

Easy handling

nn serumanasnwellnasnplasmancannbenused

nn automatednsamplendilution

EliA™ Cardiolipin and EliA™ β2-Glycoprotein I  –

Fully Automated Testing for Antiphospholipid 
Syndrome (APS)
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Time for the essentials

nn completelynautomatedn(truenwalk-away,novernightnruns)

nn easyninstrumentnmanagementnbynnPhadianInformationnDatanManagern(IDM)nsoftware

nn barcode-reader

nn protocols,nQCnandnrawndataneasilynaccessible

nn optionalnhostnlink

nn detailednQCnmanagement

nn integratednstocknmanagementnsystemnonnthenPhadian250

Cost efficient and flexible

nn autoimmunitynandnallergynonnthensameninstrument,ninnthensamenrun

nn differentnautoimmunentestsninnthensamenrun

nn nonbatchingnofnsamplesnnecessaryn–nsmallnrunsncannbenhandledncost-effectively

nn once-monthlyncalibrationn–ncurvencontrolneachnrun

nn fromnonentonfivenPhadianinstrumentsnmaynbenlinkednintononenIDMncomputer

A boost in service for your laboratory and your clinicians

nn sample-resultnturnaroundnthensamenday

nn STATnfunctionnonnPhadian250nnfornimmediatentestingnofnemergencynsamples

nn overnightnrunsnpossible

nn detailedndocumentationnofnresultsn(patientnornrequesternspecific)

nn Phadian100nn–nupnton46ndeterminationsninnlessnthann2.5nhours

nn nPhadian250n–nfullynautomatednnrandomnaccessnwithnupntonn
350nndeterminationsnpernshift

nn multiplenmethodsninnonenrun

nn npositivenidentificationnandntraceabilitynofnsamplesnandnreagentsnonnPhadian250

The EliA™ System
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Antiphospholipid Syndrome
Thenantiphospholipidnsyndromen(APS),nalsoncallednHughesnsyndrome,nisnansystemicnautoim-
munendisorderncharacterizednbynancombinationnofnarterialnand/ornvenousnthrombosis,nobstet-
ricn morbidityn (mainlyn recurrentn fetaln losses),n oftenn accompaniedn byn an mild-to-moderaten
thrombocytopenia,nandnelevatedntitersnofnantiphospholipidnantibodies,nnamelynlupusnantico-
agulant,nnanticardiolipinnantibodiesnand/ornantibodiesntonβ2-glycoproteinnI.
AccordingntonthenlatestnclassificationncriterianfornAPSn–nthenSydneynClassificationn–nthendiag-
nosisnofnAPSnrequiresnatnleastnonenclinicalnandnonenlaboratoryncriterion.nThenserologicalnproofn
ofnantiphospholipidnantibodiesn(IgGnandnIgMnisotypes)nisnonenofntwonpossiblenlaboratoryncri-
teriannecessarynforndiagnosis,nwhereasnβ2-glycoproteinnIn(β2GPI)nandncardiolipinnhavenbeenn
identifiednasnthenmainnantigenicnfactorsninnAPS.n

The Antigens
Phospholipidsn aren majorn componentsn ofn then membranesn ofn alln livingn cellsn andn ofn theirnn
organelles.n Anticardiolipinn antibodiesn bindn strongern ifn then proteinogenicn cofactorn
β2-glycoproteinn In isnadditionallynpresent,nandntheren isnevidencen thatnanti-β2GPIn reactivityn isn
relatedn ton then pathogenicn potentialn ofn antiphospholipidn antibodies.n Moreover,n somen ofn then
antiphospholipidn antibodiesn shown reactivityn againstn thisn cofactorn evenn inn then absencen ofn
cardiolipinnifnattachedninnhighndensityntonsolidnsurfaces.n
EliAnCardiolipinnassaysnusenhighlynpurifiednbovinencardiolipinnandnbovinenβ2-glycoproteinnInasn
cofactor,nfollowingntheninternationalnstandardisationnguidelines.nEliAnβ2-GlycoproteinnInassaysn
usenhumannpurifiednβ2-glycoproteinnInasnantigen.

High Clinical Relevance
AllnfournEliAnAPSntestsnwerenvalidatedninnancomprehensivenstudyndesign.nTwonAPSnserumnpanelsn
fromntwondifferentncentersn(paneln1nandnpaneln2)nrepresentingn51nandn50nAPSnpatients,nrespec-
tively,n andn seran fromn 50n patientsn withn systemicn lupusn erythematosusn (SLE)n weren tested.n n Inn
addition,nsamplesnfromn301npatientsnsufferingnfromnvariousnotherndiseasesnhavenbeennanalyzedn
(tablen1).
Itnhasnbeennshown,nthatnantiphospholipidnantibodiesnoccurninnaboutn30%nofnSLEnpatients.nInn
general,n suchn antibodiesn indicaten an riskn forn thromboticn events.n Onn then othern handn affectedn
patientsnmaynstillnlacknclinicalnevidencenofnantiphospholipidnsyndrome.nTherefore,nnthenresultsn
obtainedninnthisngroupnwerenneithernclassifiednasnfalsenpositivennornasnfalsennegative.
Inn then revisedn classificationn criterian fromn Sydney,n an clinicaln cut-offn ofn >n 40n GPL-,n MPL-U/mln
wasndefinednfornanticardiolipinntestingn(MiyakisnSnetnal,nJnThrombnHaemostn2006;4:295-306).nn
ThenEliAnCardiolipinnassaysnarenthenfirstncommerciallynavailablentestsnapplyingnthisnconsensusn
cut-offntonmakenthendiagnosticninterpretationneasier.

 n Clinically evaluated with a 
large serum panel

Picture 2

Livedo reticularis (picture 1) and coronary 
artery thrombosis (picture 2) as examples for 
manifestations in APS

Picture 1



Resultsnbetweenn10nandn40nGPL-,nMPL-U/mlnarenclassifiednasnlownpositive.nCardiolipinnIgGnantibodiesn
innthisnareanwerenparticularlynfoundninnSLEn(nn=n11;n22%)nandnothernconnectiventissuendiseasesn(nn=n
8;n 16%).nThen lown positiven arean isn notn comparablen ton then equivocaln rangen inn othern parametersn butn
hasn an clearlyn highern relevance.n Patientsn withn persistentn positivityn shouldn ben monitoredn regularly.n
Withoutnclinicalnfindings,nanpersistentnhigh positivenresultnindicatesnannincreasednrisknfornthrombosisnorn
nprengnancyncomplicationsnandnpossiblendiagnosisnofnAPSninnthenfuture.

n
n
Then presencen ofn β2GPIn antibodiesn wasn includedn asn criterionn inn then revisedn classificationn criterian forn
APSn (Sydney,n 2004)n whichn acknowledgesn theirn clinicaln relevance.n Duen ton then lackn ofn internationaln
standardization,nEliAnβ2-GlycoproteinnInresultsnarengivenninnarbitrarynEliAnUnits.nThencut-offnisndefinednatnn
10nEliAnU/mlnwithnannequivocalnrangenfromn7nton10nEliAnU/ml.nn

UsingnEliAnCardiolipinnandnEliAnβ2-GlycoproteinnInntests,nthendifferentiationnofnAPSnfromndiseasesnwhichn
arenpotentiallynpositivenfornantiphospholipidnantibodiesnisnexcellentn(seentablen1nnandnfiguresn1nandn2).
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Clinical background No. of  
samples

EliA Cardiolipin IgG EliA Cardiolipin IgM EliA β2-Glycoprotein I IgG EliA β2-Glycoprotein I IgM

No. of weak pos. / pos. 
(Total positive in %)

No. of weak pos. / pos. 
(Total positive in %) No. of positive (in %) No. of positive (in %)

APSnPaneln1 51 7nn/n21n(54.9nn%) 10n/n1n(21.6n%) 24n(47.1nn%) 11n(21.6n%)
APSnPaneln2 50 15n/n22n(74.0n%) 13n/n6n(38.0n%) 35n(70.0n%) 13n(26.0n%)
SLE 50 11n/n6n(34.0n%) 8n/n3n(22.0n%) 13n(26.0n%) 9n(18.0n%)
CTDn(ex.nSLE) 50 8n/n0n(16.0n%) 3n/n1n(8.0n%) 1n(2.0n%) 5n(4.0n%)
Syphilis 14 1n/n0n(7.1n%) 1n/n0n(7.1n%) 0n(0n%) 0n(0n%)
Viralninfections 111 2n/n2n(3.6n%) 11n/n0n(9.9n%) 8n(7.2n%) 3n(2.7n%)
Non-viralninfections 24 0n/n1n(4.2n%) 1n/n0n(4.2n%) 1n(4.2n%) 0n(0n%)
Rheumatoidnarthritis 40 2n/n0n(5.0n%) 5n/n0n(12.5n%) 0n(0n%) 2n(5.0n%)
Autoimmunenthyroidndiseases 30 2n/n0n(6.7n%) 0n/n0n(0n%) 2n(6.7n%) 0n(0n%)
Tumor 10 0n/n0n(0n%) 0n/n1n(10.0n%) 0n(0n%) 0n(0n%)
Other 22n 0n/n0n(0n%) 0n/n1n(4.6n%) 0n(0n%) 1n(4.5n%)
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Table 1:   Performance of EliA Cardiolipin (weak pos.: 10-40 GPL-, MPL-U/ml; pos.: > 40 GPL-, MPL-U/ml) and EliA β2-Glycoprotein I (pos: >10 EliA U/ml)

Figure 1:   EliA Cardiolipin IgG in different clinical groups Figure 2:   EliA  β2-Glycoprotein I IgG in different clinical groups

 n EliA™ β2-Glycoprotein I 
– a valuable diagnostic 
help

 n EliA™ Cardiolipin is the 
first commercial test 
using the “clinical” 
cut-off of 40 U/ml
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 n Excellent clinical 
sensitivity and 
specificity

Clinical Performance in a Comparative Study
Thenevaluationnofnthenclinicalnperformancenofnanticardiolipinnornanti-β2GPIntestsnisnanchallengenbecausen
theren isnnongoldnstandardnfornthentestingnofncardiolipinnornβ2GPInantibodies.nAndirectncomparisonnton
annexistingntestndoesnnotngivenannobjectiven impressionnofn thenperformancenofnannassay.n Innanclinicaln
evaluationnitnisndifficultntondefinenAPSnpatientsnproperlynasnthendiagnosisnofnAPSnisndirectlyndependentn
onnthenresultsnofnthentestsnwhichnshallnbenevaluated.nThisnbiasnmakesnanclearndifferentiationnbetweenn
correctnandnfalsenpositivenresultsnimpossible.n
Innorderntonminimizenthisnbias,nthenperformancenofnthennewnEliAnAPSntestsnwasnevaluatedninnanstudyn
wheren eachn assayn wasn comparedn ton threen commercialn tests,n usingn twon differentn APSn panels.n Bothn
panelsnofn50nandn51nAPSnpatientsn(asnmentionednabove)nwerendefinednbyndifferentnAPSnspecialists.nThen
resultingntestnperformancenisnshownninnfiguren3n–n6n(orange:nSensitivityninn51nAPSnnpatients,npaneln1;n
red:nSensitivityninn50nAPSnpatients,npaneln2;nblue:nSpecificityninn301ndiseasencontrols)n.n
Thendatandemonstratesn thenexcellentnabilitynofnEliAnCardiolipinnandnEliAnβ2-Glycoproteinn Inassaysn ton
assistninnthendiagnosisnofnAPS.
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High Level of Standardization
EliAnCardiolipinnisncalibratednagainstntheninternationallynacceptednHarrisnseran(HarrisnENnetnal,nClinnExpnImmunoln
1987;68:215-22)nandnresultsnarenexpressedninnGPL-U/mln(correlationntonHarrisnsetnIgG:nrn=n0.987)nandnMPL-U/
mln(correlationntonHarrisnsetnIgM:nrn=n0.953).n
Fornß2GPInnonofficialnstandardizationnexistsnsonfar.nThenresultsnarenexpressedninnarbitrarynEliAnUnits/mlnwithn
ancut-offnatn10nEliAnU/ml.n
However,ntherenarenmonoclonalnantibodiesnavailablenwhichnareninndiscussionntonbenusednasninternationaln
standardsn(“Sapporo-Monoclonals”–nIchikawanKnetnal,nArthritisnRheumn1999;42:2461-70).nBothnSapporon
Monoclonalsn(IgG,nIgM)nworkninnthenEliAnsystem.nAnnamountnofn3.48nng/mlnofnthenSapporonMonoclonaln
HCalngivesnansignalninnEliAnβ2-GlycoproteinnInIgG,nwhichnequalsn10nEliAnU/ml.nAnnamountnofn17.36nng/mlnofn
thenSapporonMonoclonalnEY2C9ngivesnansignalninnEliAnβ2-GlycoproteinnInIgM,nwhichnequalsn10nEliAnU/ml.n
MeasurednwithnELiAnCardiolipinnIgG,nthenSapporonMonoclonalnHCalnalsongivesnanveryngoodnsignal,nwhilenn
innELiAnCardiolipinnIgMnthenSapporonMonoclonalnEY2C9nisnnotndetected.

 n Calibrated against 
international  
standards

Figure 3:  Cardiolipin IgG

Figure 5:  β2-glycoprotein I IgG

Figure 4:  Cardiolipin IgM

Figure 6:  β2-glycoprotein I IgM
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EliA™ Cardiolipin in NEQAS samples
SamplesnfromntheninternationalnNEQASnqual-
ityn assessmentn schemen whichn haven beenn
collectednovernthenlastnsixnyearsnwerencheckedn
innEliAnCardiolipinnIgGnandnresultsnwerencom-
paredn ton then designatedn targets.n Figuren n 7n
showsnthenmeannresultsnofneachntargetngroup.n
Tablen 2n showsn then resultsn usingn simplifiedn
categories.n EliAn Cardiolipinn perfectlyn meetsn
thenrequirementsnandnexpectations.

Figure 7: Mean results  of sera from each target group.

Table 2:  Performance of EliA Cardiolipin IgG in retrospectively checked samples from a quality assessment scheme. The 
NEQAS target categories were combined for easier interpretation: ´weak / moderate positive´ was included in ´weak positive´and 
´moderate / strong positive´ (see figure 7) was included in ´strong positive´.

 n Perfect correlation 
with results from 
quality assessment 
schemes

EliA Cardiolipin IgG
NEQAS Target negative (< 10) weak positive (10 – 40) strong positive (> 40) Total
negative 18 0 0 18
weaknpositive 0 6 0 6
mod.npositive 0 2 6 8
strongnpositive 0 0 5 5
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 n Robustness and 
high precision for 
consistent results

Table 5– 6:  Precision of EliA β2-Glycoprotein I IgG (Table 5) and EliA β2-Glycoprotein I IgM (Table 6).

Excellent Reproducibility
VariabilitynisnknownntonbenancriticalnaspectninnAPSntesting.nDuentonthenfullynautomated,nstandardizedn
workflow,nthenEliAnCardiolipinnandnEliAnβ2-Glycoproteinn In testsnshownanhighlynconsistentnandnrobustn
performance.n Detailedn analysisn ofn coefficientsn ofn variationn inn variousn runsn onn severaln Phadian250n
instrumentsn aren shownn inn tablesn 3n –n 6.n n Then statisticaln evaluationn wasn performedn byn Analysisn ofn
VariancenaccordingntonthenNCCLSnguidelines.

Sample Mean Value
CV (%)

Intra-Run Inter-Run 
1 8.0nGPL 3.9 2.8
2 47.2nGPL 3.1 2.4
3 80.3nGPL 3.8 2.8

Sample Mean Value
CV (%)

Intra-Run Inter-Run 
1 15.5nU/ml 3.8 4.7
2 43.0nU/ml 3.0 3.7
3 112.1nU/ml 3.1 4.5

Table 3– 4: Precision of EliA Cardiolipin IgG (Table 3) and EliA Cardiolipin IgM (Table 4).

Sample Mean Value
CV (%)

Intra-Run Inter-Run 
1 24.0nMPL 3.3 5.4
2 53.0nMPL 3.7 3.2
3 105.1nMPL 3.5 3.2

Sample Mean Value
CV (%)

Intra-Run Inter-Run 
1 18.2nU/ml 1.9 2.7
2 58.6nU/ml 3.0 4.3
3 196.5nU/ml 3.9 4.0
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n	 Productsn n EliA™nCardiolipinnIgG,nEliA™nCardiolipinnIgM
n n n EliA™nβ2-GlycoproteinnInIgG,nEliA™nβ2-GlycoproteinnInIgM

n	 Antigens  

n EliA™nCardiolipinn n bovinencardiolipinnandnbovinenβ2-glycoproteinnIn
n EliA™nβ2-GlycoproteinnIn humannpurifiednβ2-glycoproteinnI

n	 Standardisation / Calibration  6npointnIgGnornIgMnstandardncurvesn
n n n nEliA™nCardiolipinnisncalibratednagainstnansetnofnestablishednstandardnseran

(“Harrisnsera”);nresultsninnGPL-U/mlnandnMPL-U/ml,nrespectively

n	 Cut-off / measuring rangen negativen weaknpositiven positiven measuringnrange

n EliA™nCardiolipinnIgGn(innGPL-U/ml)nn <n10n 10n-n40n >n40nnn 0.5n–n≥n418n

n EliA™nCardiolipinnIgMn(innMPL-U/ml)n <n10n 10n-n40nn >n40n 0.8n–n≥n472

n n n negativen equivocaln positiven measuringnrange

n EliA™nβ2-GlycoproteinnInIgGn(innEliAnU/ml)n <n7n 7n–n10n >n10n 0.6n–n≥n532

n EliA™nβ2-GlycoproteinnInIgMn(innEliAnU/ml)n <n7n 7n–n10n >n10n 0.9n–n≥n576n

n	 Dilutionn n n1:10n(automated)nfornEliA™nCardiolipinnIgG,nEliA™nCardiolipinnIgM,nandnEliA™n
β2-GlycoproteinnInIgG,n1:n50n(automated)nfornEliA™nβ2-GlycoproteinnInIgM

n	 Sample Materialn n Serum,nPlasman(EDTA,ncitrate,nheparin)

Technical Data

  Package sizen Article No.

 n EliA™ Cardiolipin™ IgG Well  4nxn12nn 14-5529-01

 n EliA™ Cardiolipin™ IgM Well  4nxn12nn 14-5530-01

 n EliA™ β2-Glycoprotein I IgG Welln 4nxn12n 14-5532-01

 n EliA™ β2-Glycoprotein I IgM Welln 4nxn12n 14-5533-01

EliA™ Controls

 n EliA™ APS Positive Control 100n 6nvialsnn 83-1054-01

 n EliA™ APS Positive Control 250nnnnnnnnnnnnnnnnn 6nvialsnnnnnnn 83-1055-01

 n EliA™ IgG/IgM/IgA Negative Control 100  nnnn 6nvialsnnnnnnn 83-1042-01

 n EliA™ IgG/IgM/IgA Negative Control 250nnnnnn 6nvialsnnnnnnn 83-1037-01

FornEliA™nspecificnreagentsnandngeneralnreagentsnpleasenreferntonthenPhadianproductncatalog.
n

Ordering Information

Phadia GmbH, Munzinger Str. 7, D-79111 Freiburg, Germany, Tel: +49 761 47-805-0, Fax: +49 761 47-805-120, autoimmunity@phadia.com, www.phadia.com

Head office Sweden +46 18 16 50 00   Austria +43 1 270 20 20   Belgium +32 2 749 55 15   Brazil +55 11 3345 5050   Czech Republic +420 220 518 743   Denmark +45 70 23 33 06   Finland +358 9 8520 2560   
France +33 1 6137 3430  Germany +49 761 47 805 0   Italy +39 02 64 163 411   Japan  +81 3 5365 8332  Korea +82 2 2027 5400   Norway  +47 21 67 32 80   Portugal +351 21 423 53 50   Spain +34 935 765 800   
Distributors +46 18 16 50 00  South Africa +27 11 792 6790  Switzerland +41 43 343 40 50  Taiwan +886 2 2516 0925  The Netherlands +31 30 602 37 00  United Kingdom / Ireland +44 1908 769 110  
Other Countries +46 18 16 50 00


