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��PowerfulPowerful teststests, , suchsuch asas cardiaccardiac troponinstroponins, on , on whichwhich criticalcritical decisionsdecisions willwill

restrest, , needneed highlyhighly reliablereliable measurementsmeasurements. . 

��AA number of assaynumber of assay--related issues can markedly affect the performance of related issues can markedly affect the performance of 

cardiac cardiac troponintroponin measurement in everyday practice, and different assays are measurement in everyday practice, and different assays are 

not equal in their ability to measure this biomarker.not equal in their ability to measure this biomarker.

��It is vital that all information on the It is vital that all information on the troponintroponin assays is given and that assays is given and that 

performance characteristics of the assays are objectively assessperformance characteristics of the assays are objectively assessed and ed and 

adequately described.adequately described.

[[Panteghini M, Panteghini M, ClinClin ChemChem 2002;48:809]2002;48:809]



QualityQualityQualityQuality requirementsrequirementsrequirementsrequirements for for for for cardiaccardiaccardiaccardiac troponintroponintroponintroponin assaysassaysassaysassays
MainMainMainMain issuesissuesissuesissues totototo bebebebe addressedaddressedaddressedaddressed

• AnalyticalAnalyticalAnalyticalAnalytical factorsfactorsfactorsfactors::::

---- CalibrationCalibrationCalibrationCalibration characterizationcharacterizationcharacterizationcharacterization & & & & traceabilitytraceabilitytraceabilitytraceability

---- Assay specificity Assay specificity Assay specificity Assay specificity (including identification of epitopes recognized by the employed(including identification of epitopes recognized by the employed(including identification of epitopes recognized by the employed(including identification of epitopes recognized by the employed

antibodiesantibodiesantibodiesantibodies and and and and crossreactivitycrossreactivitycrossreactivitycrossreactivity totototo structurallystructurallystructurallystructurally relatedrelatedrelatedrelated moleculesmoleculesmoleculesmolecules presentpresentpresentpresent in in in in bloodbloodbloodblood) ) ) ) 

---- AssayAssayAssayAssay detection detection detection detection limitlimitlimitlimit & & & & limitlimitlimitlimit ofofofof quantitationquantitationquantitationquantitation

---- InterferencesInterferencesInterferencesInterferences

• PrePrePrePre----analyticalanalyticalanalyticalanalytical factors:factors:factors:factors:

---- Sample type Sample type Sample type Sample type &&&& stabilitystabilitystabilitystability





Medical needsMedical needs

Performance requirementsPerformance requirements

Design inputDesign input

Design activitiesDesign activities

Design outputDesign output

IVD systemIVD system

The design control process of The design control process of 

an in vitro diagnostic (IVD) systeman in vitro diagnostic (IVD) system

ValidationValidation

VerificationVerification

[[AdaptedAdapted fromfrom PowersPowers DM & DM & GreenbergGreenberg N, N, ScandScand J J ClinClin Lab Lab InvestInvest 1999;49:5391999;49:539‐‐44]44]



•• Terminology correctnessTerminology correctness

•• Experimental protocolsExperimental protocols

•• Statistical approachesStatistical approaches

•• Source of available informationSource of available information

Performance Performance requirementsrequirements

forfor troponintroponin assaysassays
ConfoundingConfounding factorsfactors



““HighestHighest measurementmeasurement resultresult that that isis likelylikely toto bebe

observedobserved ((withwith a a statedstated probabilityprobability) for a ) for a blankblank

sample.sample.””

CLSI EP17CLSI EP17CLSI EP17CLSI EP17CLSI EP17CLSI EP17CLSI EP17CLSI EP17--------A Definitions [2004]A Definitions [2004]A Definitions [2004]A Definitions [2004]A Definitions [2004]A Definitions [2004]A Definitions [2004]A Definitions [2004]

““LowestLowest amountamount of of troponintroponin in a in a biologicalbiological

sample that can sample that can reliablyreliably bebe detectdetect byby the the methodmethod..””

Limit of detection (Limit of detection (Limit of detection (Limit of detection (Limit of detection (Limit of detection (Limit of detection (Limit of detection (LoDLoDLoDLoDLoDLoDLoDLoD))))))))

Limit of blank (Limit of blank (Limit of blank (Limit of blank (Limit of blank (Limit of blank (Limit of blank (Limit of blank (LoBLoBLoBLoBLoBLoBLoBLoB))))))))



TnTn observedobserved concentrationsconcentrations
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blankblank lowlow--concentrationconcentration
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LoBLoB

LoDLoD

55 1010 1515 2020 2525 3030 3535 4040

n=60n=60 n=60n=60

TnTn concentrationconcentration in the in the 

range from LoB range from LoB toto 4xLoB4xLoB

LoBLoB = = meanmeanBB + 1.645 SD+ 1.645 SDBB

LoDLoD = = meanmeanBB + 1.645 SD+ 1.645 SDB B + 1.645 SD+ 1.645 SDSS

Adapted from CLSI EP17Adapted from CLSI EP17Adapted from CLSI EP17Adapted from CLSI EP17Adapted from CLSI EP17Adapted from CLSI EP17Adapted from CLSI EP17Adapted from CLSI EP17--------AAAAAAAA



In the In the majoritymajority ofof casescases, , LoDLoD isis practicallypractically

estimatedestimated simplysimply asas the the troponintroponin concentrationconcentration

correspondingcorresponding toto a a signalsignal 2 SD 2 SD aboveabove the the meanmean ofof

20 20 replicatesreplicates forfor a sample in a sample in whichwhich troponintroponin isis

absentabsent, e.g. the zero , e.g. the zero calibratorcalibrator, , whichwhich isis similarsimilar toto

the the illustratedillustrated procedure procedure forfor estimatingestimating LoBLoB, , itit isis

notnot surprisingsurprising thatthat manymany commonlycommonly reportedreported

‘‘LoDLoD’’ valuesvalues are are lowerlower thanthan theythey wouldwould bebe ifif more more 

correctcorrect experimentalexperimental and and statisticalstatistical proceduresprocedures

are are usedused..



[[Apple FS, Apple FS, ClinClin ChemChem 2009;55:1303]2009;55:1303]



limitlimit of detection (of detection (LoDLoD))

AnalyticAnalytic noisenoise

cTncTn detectabledetectable

((butbut unacceptableunacceptable

uncertaintyuncertainty))

limitlimit of of blankblank ((LoBLoB))

cTncTn undetectableundetectable

limitlimit of of quantitationquantitation ((LoQLoQ))

cTncTn measurablemeasurable

((withwith clinicallyclinically acceptableacceptable

uncertaintyuncertainty))

[[[[[[[[PanteghiniPanteghiniPanteghiniPanteghiniPanteghiniPanteghiniPanteghiniPanteghini M, M, M, M, M, M, M, M, ClinClinClinClinClinClinClinClin ChimChimChimChimChimChimChimChim Acta 2009;402:88]Acta 2009;402:88]Acta 2009;402:88]Acta 2009;402:88]Acta 2009;402:88]Acta 2009;402:88]Acta 2009;402:88]Acta 2009;402:88]
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Limit of Limit of Limit of Limit of Limit of Limit of Limit of Limit of QuantitationQuantitationQuantitationQuantitationQuantitationQuantitationQuantitationQuantitation ((((((((LoQLoQLoQLoQLoQLoQLoQLoQ): definition): definition): definition): definition): definition): definition): definition): definition
[Adapted from WHO[Adapted from WHO[Adapted from WHO[Adapted from WHO[Adapted from WHO[Adapted from WHO[Adapted from WHO[Adapted from WHO--------ECBS 1995]ECBS 1995]ECBS 1995]ECBS 1995]ECBS 1995]ECBS 1995]ECBS 1995]ECBS 1995]

““Lowest amount of Lowest amount of troponintroponin that can be that can be 
quantitatively determined with stated quantitatively determined with stated 

acceptable (read acceptable (read ““clinically meaningfulclinically meaningful””) ) 
imprecision and bias.imprecision and bias.””

→→ ThusThus, , to be clinically usable the 99to be clinically usable the 99thth upper upper 

referencereference limitlimit cannotcannot bebe lowerlower thanthan the the limitlimit of of 

quantitationquantitation of the of the given troponingiven troponin assayassay..



AnalyticalAnalytical performance performance ofof troponintroponin

assaysassays: : centralcentral issuesissues

•• DefinitionDefinition ofof the the limitlimit ofof quantitationquantitation

•• DerivationDerivation ofof information on information on assayassay

performanceperformance



IFCCIFCC--IUPAC Stockholm Conference 1999IUPAC Stockholm Conference 1999

for setting quality specifications in Laboratory Medicine for setting quality specifications in Laboratory Medicine 

11 Evaluation of the effect of analytical performance on clinical Evaluation of the effect of analytical performance on clinical 
outcomes in specific clinical settings (e.g. misclassification ioutcomes in specific clinical settings (e.g. misclassification in n 
diagnosis)diagnosis)

22 Evaluation of the effect of analytical performance on clinical Evaluation of the effect of analytical performance on clinical 
decisions in generaldecisions in general

aa Data based on components of biological variationData based on components of biological variation

bb Data based on analysis of clinicians opinionsData based on analysis of clinicians opinions

33 Published professional recommendations fPublished professional recommendations fromrom national and national and 
international expert bodiesinternational expert bodies

44 Performance goals set by Performance goals set by 
aa Regulatory bodiesRegulatory bodies

bb EQAS organizers EQAS organizers 

55 Goals based on the current state of the art (e.g. aGoals based on the current state of the art (e.g. as demonstrated by s demonstrated by 
data from EQAS)data from EQAS)

Allowable LimitsAllowable Limits

[[ScandScand J J ClinClin Lab Lab InvestInvest 1999;49:4751999;49:475‐‐585]585]



Effect of analytical performance of Effect of analytical performance of troponintroponin measurement on measurement on 

diagnostic misclassificationdiagnostic misclassification

LimitLimit ofof quantitationquantitation CV*CV* % % misclassificationmisclassification

((assumingassuming unbiasedunbiased resultsresults))

36.2%36.2% 7.77.7--15.215.2

24.6%24.6% 3.83.8--7.77.7

16.3%16.3% 1.81.8--3.83.8

13.0%13.0% 1.41.4--1.81.8

11.2%11.2% 1.21.2--1.41.4

9.4%9.4% 0.90.9--1.21.2

6.7%6.7% 0.50.5--0.90.9

*Note that this was probably a conservative estimate given that the impact 

of imprecision was evaluated by duplicate measurements in a single assay 

run.

**Note that this was probably a conservative estimate given that tNote that this was probably a conservative estimate given that the impact he impact 

of imprecision was evaluated by duplicate measurements in a singof imprecision was evaluated by duplicate measurements in a single assay le assay 

run.run.

[[SheehanSheehan P P etet al., al., AnnAnn ClinClin BiochemBiochem 2002;39:213]2002;39:213]



AllowableAllowable analyticalanalytical goalsgoals basedbased on on componentscomponents

ofof biologicalbiological variationvariation

→→ WeWe needneed toto knowknow biologicalbiological variabilityvariability ofof

troponintroponin (I and T) and (I and T) and thisthis information information shouldshould

bebe producedproduced usingusing wellwell designeddesigned protocolsprotocols

Fraser & Harris

Crit Rev in Clin Lab Sci 

1989;27:409-37

Fraser & HarrisFraser & Harris

CritCrit RevRev in in ClinClin LabLab Sci Sci 

1989;27:4091989;27:409--3737

Standard for productionStandard Standard forfor productionproduction



The checklist for critical appraisal of biological variation studies proposed by the 
Working Group on Biological Variation of the

European Federation of Clinical Chemistry and Laboratory Medicine (EFCC) 
(http://biologicalvariation.com/ESW/Files/BERLIN_final_2011PD.pdf)



Is available information on biological variability reliable?Is available information on biological variability reliable?

[Braga F [Braga F etet al, al, ChimChim ClinClin Acta 2010;411:1606]Acta 2010;411:1606]



Is available information on biological variability of Is available information on biological variability of 

troponintroponin T reliable?T reliable?

[[Vasile VC et al., Clin Chem 2010;56:1086Vasile VC et al., Clin Chem 2010;56:1086]]

ShortShortShortShortShortShortShortShort--------termtermtermtermtermtermtermterm

LongLongLongLongLongLongLongLong--------termtermtermtermtermtermtermterm

LoDLoDLoDLoDLoDLoDLoDLoD

LoDLoDLoDLoDLoDLoDLoDLoD

?

?



Is available information on biological variability of Is available information on biological variability of 

troponintroponin T reliable?T reliable?

[[Frankenstein L et al., Clin Chem 2011;57:1068Frankenstein L et al., Clin Chem 2011;57:1068]]

LoDLoDLoDLoDLoDLoDLoDLoD

48% of results were lower than the LoB of the assay!48% of results were lower than the LoB of the assay!



[Wu A.H.B. et al. Clin Chem 2009;55:52[Wu A.H.B. et al. Clin Chem 2009;55:52--58]58]

ShortShort--termterm

LongLong--termterm

Is available information on biological variability of Is available information on biological variability of cTnIcTnI

reliable?reliable?

LoDLoDLoDLoDLoDLoDLoDLoD

SingulexSingulex ErennaErenna singlesingle--photon assayphoton assay
[under development & not available for commercial use][under development & not available for commercial use]



Is available information on biological variability of Is available information on biological variability of cTnIcTnI

reliable?reliable?

•• The The assayassay LoDLoD isis 2.1 ng/L.2.1 ng/L.

•• The The medianmedian valuevalue in the in the studystudy populationpopulation waswas

2.2 ng/L, so 2.2 ng/L, so thatthat approxapprox. 50% . 50% ofof resultsresults werewere

<<LoDLoD!!

[[VasileVasile VC et al. Clin Chem 2011;57:1080]VC et al. Clin Chem 2011;57:1080]



Is available information on biological variability of Is available information on biological variability of cTnIcTnI

reliable?reliable?

Biological variability of Biological variability of cTnIcTnI determined using the Abbott determined using the Abbott 

Architect highly sensitive assayArchitect highly sensitive assay
[declared [declared LoDLoD 1.2 1.2 ngng/L]/L]

AACC 2011 Annual MeetingAACC 2011 Annual Meeting

15.2%24.4%CVI

70.5%124.0%CVG

13.8%16.8%CVA

3.5 ng/L1.9 ng/LMean cTnI 

1224No. of subjects

Apple FS et al.Goldberg J et al.Variable



•• MinimumMinimum

CVCVAA <0.75 x CV<0.75 x CVII

B <0.375 x (CVB <0.375 x (CVII
22 + CV+ CVGG

22))0.50.5

TE <[1.65 x 0.75 x CVTE <[1.65 x 0.75 x CVII + 0.375 x (CV+ 0.375 x (CVII
22 + CV+ CVGG

22))0.50.5]]

•• DesirableDesirable

CVCVAA <0.50 x CV<0.50 x CVII

B <0.250 x (CVB <0.250 x (CVII
22 + CV+ CVGG

22))0.50.5

TE <[1.65 x 0.50 x CVTE <[1.65 x 0.50 x CVII + 0.250 x (CV+ 0.250 x (CVII
22 + CV+ CVGG

22))0.50.5]]

•• OptimumOptimum

CVCVAA <0.25 x CV<0.25 x CVII

B <0.125 x (CVB <0.125 x (CVII
22 + CV+ CVGG

22))0.50.5

TE <[1.65 x 0.25 x CVTE <[1.65 x 0.25 x CVII + 0.125 x (CV+ 0.125 x (CVII
22 + CV+ CVGG

22))0.50.5]]

Analytical performance goals based on data of Analytical performance goals based on data of 

biological variability of the biological variability of the analyteanalyte
[Fraser CG et al. Ann Clin Biochem 1997;34:8][Fraser CG et al. Ann Clin Biochem 1997;34:8]



Analytical performance goals for cardiac Analytical performance goals for cardiac troponintroponin I measurements I measurements 

using routine methods based on data of biological variability ofusing routine methods based on data of biological variability of the the 

analyteanalyte obtained by Wu et al.obtained by Wu et al.

<<±±33.6%33.6%±±21.6%21.6%≤≤≤≤≤≤≤≤7.3%7.3%MinimumMinimum

OptimumOptimum

DesirableDesirable

Quality Quality 

levellevel

<<±±11.2%11.2%±±7.2%7.2%≤≤≤≤≤≤≤≤2.4%2.4%

<<±±22.5%22.5%±±14.4%14.4%≤≤≤≤≤≤≤≤4.9%4.9%

Total error goalTotal error goalBias goalBias goalImprecision goal Imprecision goal 

as CVas CV



SettingSetting qualityquality specificationsspecifications: : 

III: DIII: Dataata based on expertsbased on experts’’ opinion and published opinion and published 

recommendationsrecommendations

•• Expert Expert opinion*opinion* hashas suggestedsuggested thatthat cTncTn assaysassays withwith

imprecisionimprecision ofof up up toto a 20% CV at the 99a 20% CV at the 99thth percentile percentile limitlimit

maymay reasonablyreasonably bebe usedused in in clinicalclinical practicepractice, , eveneven ifif a CV a CV 

<10% <10% isis desirabledesirable..

•• No limits for evaluation of bias were given; however, No limits for evaluation of bias were given; however, 

the level of analytic bias producing a systemic shift of the level of analytic bias producing a systemic shift of 

cTncTn results that can produce changes in the clinical results that can produce changes in the clinical 

decisions has to be defined.decisions has to be defined.

* Jaffe AS et al. for the Biochemistry Subcommittee of the Joint* Jaffe AS et al. for the Biochemistry Subcommittee of the Joint European Society of European Society of 

Cardiology/American College of Cardiology Foundation/American HeCardiology/American College of Cardiology Foundation/American Heart Association/World Heart art Association/World Heart 

Federation Task Force for the definition of myocardial infarctioFederation Task Force for the definition of myocardial infarction (2010).n (2010).

Thygesen K et al. for the Study Group on Biomarkers in CardiologThygesen K et al. for the Study Group on Biomarkers in Cardiology of the European Society of y of the European Society of 

Cardiology Working Group on Acute Cardiac Care (2010).Cardiology Working Group on Acute Cardiac Care (2010).



How Bias in Measurements May Affect Medical DecisionHow Bias in Measurements May Affect Medical Decision--MakingMaking



How Bias in Measurements May Affect Health CostsHow Bias in Measurements May Affect Health Costs

[Gallaher MP et al., NIST Planning Report 04-1 - The impact of calibration error in medical decision making, 2004]



Synopsis of proposed analytical performance Synopsis of proposed analytical performance 

goals for cardiac goals for cardiac troponintroponin measurementmeasurement

±±±±±±±±7.2 %7.2 %--<2.4%<2.4%<6%<6%OptimumOptimum

±±±±±±±±14.4 %14.4 %<10%<10%<4.9%<4.9%<10%<10%DesirableDesirable

±±±±±±±±21.6 %21.6 %<20%<20%<7.3%<7.3%<13%<13%MinimumMinimum

BiologicalBiological

variabilityvariability

Expert Expert 

opinionopinion

BiologicalBiological

variabilityvariability

OutcomeOutcome--

basedbased

BiasBias goalgoalImprecisionImprecision goal (goal (asas CV)CV)QualityQuality

levellevel

[Panteghini M,[Panteghini M, Troponin Monograph 2011]Troponin Monograph 2011]



LinitLinit ofof quantitationquantitation forfor troponintroponin measurementmeasurement: : 

recommendationsrecommendations

1.1. The The cTncTn measurementmeasurement performance performance goalsgoals mustmust bebe targetedtargeted at the at the 
concentrationconcentration correspondingcorresponding toto the 99the 99thth percentile upper percentile upper 
referencereference limitlimit..

2.2. AlthoughAlthough the the definitiondefinition ofof analyticalanalytical performance performance goalsgoals forfor cTnIcTnI
and and cTnTcTnT measurementsmeasurements isis stillstill under under discussiondiscussion, a total CV <10% , a total CV <10% 
togethertogether withwith anan assayassay biasbias withinwithin ±±15% 15% maymay reasonablyreasonably
representrepresent a a goodgood compromise compromise forfor minimum minimum requirementsrequirements. . ThisThis isis
consistentconsistent withwith the minimum total the minimum total errorerror goal goal forfor serumserum cTncTn
measurementmeasurement estimatedestimated at ~33%.at ~33%.

3.3. IfIf a a biasbias greatergreater thanthan ±±15% 15% isis detecteddetected, a , a processprocess ofof reassigningreassigning
the the manufacturermanufacturer’’s s calibratorscalibrators mustmust bebe undertakenundertaken toto decreasedecrease
thisthis biasbias. The . The manufacturermanufacturer shouldshould provideprovide information on information on anyany
knownknown biasbias, and the , and the uncertaintyuncertainty ofof thatthat biasbias, , comparedcompared withwith
selectedselected internalinternal higherhigher orderorder referencesreferences (e.g. the (e.g. the manufacturermanufacturer’’s s 
workingworking calibratorcalibrator) ) asas determineddetermined usingusing the commercial the commercial methodmethod
under under idealideal conditionsconditions..

[Panteghini M,[Panteghini M, Troponin Monograph 2011]Troponin Monograph 2011]



HowHow toto derive information on the derive information on the 

performance performance ofof troponintroponin assaysassays ??

••FromFrom industryindustry data (data (assayassay package package insertsinserts))

••FromFrom peerpeer--reviewedreviewed literatureliterature

••FromFrom ad hocad hoc performedperformed experimentalexperimental

protocolsprotocols

••FromFrom qualityquality controlcontrol programmesprogrammes



How to derive information on the How to derive information on the 

performance of troponin assays ?performance of troponin assays ?

→→ Results from appropriately structured Results from appropriately structured 

internal & external quality programmesinternal & external quality programmes give give 

optimal estimation of troponin assay optimal estimation of troponin assay 

perfomance and may significantly differ from perfomance and may significantly differ from 

those obtained from other listed sourcesthose obtained from other listed sources



[Adapted from Panteghini[Adapted from Panteghini M, M, ClinClin ChemChem Lab Med Lab Med 2010;48:7]2010;48:7]



10
-M

ay

25
-M

ay

28
-Ju

n

13
-J

ul

28
-Ju

l

11
-A

ug

27
-A

ug

11
-S

ep

26
-S

ep

13
-O

ct

24

+3SD

+2SD

+1SD

-1SD

-2SD

-3SD
19

29

34

Monitoring the reliability of the analytical system through IQC:Monitoring the reliability of the analytical system through IQC:

I. Check alignmentI. Check alignment
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Clinical laboratories must verify the consistency of the performClinical laboratories must verify the consistency of the performance declared by the manufacturer of their ance declared by the manufacturer of their 

troponintroponin assays during daily routine operations performed in accordance assays during daily routine operations performed in accordance with the manufacturerwith the manufacturer’’s s 

instructions, by analyzing the system control materials and confinstructions, by analyzing the system control materials and confirm that current measurements are irm that current measurements are 

acceptable (acceptable (‘‘unbiasedunbiased’’) according to the manufacturer) according to the manufacturer’’s established range.s established range.
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Monitoring the reliability of the analytical system through IQC:Monitoring the reliability of the analytical system through IQC:

II. Evaluate the system imprecisionII. Evaluate the system imprecision



InterferingInterfering factorsfactors: : hemolysishemolysis

[[BaisBais R et al. Clin Chem 2010;56:1357]R et al. Clin Chem 2010;56:1357]



The susceptibility of different The susceptibility of different 
troponintroponin assays to HA may assays to HA may 
be related to:be related to:

1.1. the type of immunoglobulin the type of immunoglobulin 
class, class, 

2.2. concentrations of the concentrations of the 
circulating HA, circulating HA, 

3.3. effectiveness of the type of effectiveness of the type of 
blocking agents blocking agents 
incorporated into the incorporated into the 
reagent formulation, andreagent formulation, and

4.4. the immunoassay format.the immunoassay format.

InterferingInterfering factorsfactors: : heterophileheterophile antibodiesantibodies (HA)(HA)

NoNo
TroponinTroponin

LabelLabel
AntibodyAntibody

HeterophilicHeterophilic
AntibodyAntibody

CaptureCapture
AntibodyAntibody

NoNo
TroponinTroponin

LabelLabel
AntibodyAntibody

HeterophilicHeterophilic
AntibodyAntibody

CaptureCapture
AntibodyAntibody



33--site site troponintroponin I immunoassays: I immunoassays: 

an approach to improve the analytical sensitivity an approach to improve the analytical sensitivity 

MAb1 (capture)          24-40 
MAb2 (capture)          41-49 
MAb3 (detection)        87-91

Ortho Clinical Diagn. ECi

MAb1 (capture)          31-34
MAb2 (capture)          41-47 
MAb3 (detection)        88-94

BioRad BioPlex 2200

MAb1 (capture)          41-49
MAb2 (detection)        71-116
MAb3 (detection)        163-210

Mitsubishi Pathfast

MAb1 (capture)          41-49
MAb2 (capture)          190-196
MAb3 (detection)        137-148

Radiometer AQT90

MAb1 (capture)          41-49
MAb2 (capture)          87-91
PAb3 (detection)        27-40

Siemens ADVIA Centaur

MAb1 (capture)          41-49 
MAb2 (capture)          87-91 
MAb3 (detection)       24-40

Abbott AxSYM/Architect

Antibody specificity: a.a. residuescTnI Assay System

[mod. from Panteghini M, Clin Chim Acta 2009;402:88]



BUT: 3BUT: 3--site assays may be more prone to HA site assays may be more prone to HA 

interference with an estimated frequency that is at interference with an estimated frequency that is at 

least twice of that in 2least twice of that in 2--site immunoassayssite immunoassays

Siemens ADVIA Centaur Ultra assaySiemensSiemens ADVIA ADVIA CentaurCentaur UltraUltra assayassay

100%100%11.5 IU/L11.5 IU/L11.2 IU/L11.2 IU/LFSHFSH

80%80%4.1 4.1 mUmU/L/L5.1 5.1 mUmU/L/LTSHTSH

95%95%951 951 µµµµµµµµg/Lg/L1001 1001 µµµµµµµµg/Lg/LFerritinFerritin

0.15%0.15%30 30 ngng/L/L1999 1999 ngng/L/LcTnIcTnI

RecoveryRecoveryHBT treatedHBT treatedNativeNativeAnalyteAnalyte



AND: this may be also true in 3AND: this may be also true in 3--site assays with 1 site assays with 1 

capture antibody and 2 detection antibodiescapture antibody and 2 detection antibodies

Mitsubishi Pathfast® assayMitsubishiMitsubishi PathfastPathfast®® assayassay



[[PanteghiniPanteghini M et al. M et al. ClinClin ChemChem Lab Med 2001]Lab Med 2001]

RecommendationRecommendation

The lack of interference of HA in a The lack of interference of HA in a troponintroponin

assay system should be carefully documented assay system should be carefully documented 

by measuring samples containing high HA by measuring samples containing high HA 

concentrations in conjunction with treatment concentrations in conjunction with treatment 

of the sample with HA blocking tubes.of the sample with HA blocking tubes.
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HAMA interference: sampleHAMA interference: sample examinationexamination protocolprotocol



•• The sample type issue cannot be considered closed using The sample type issue cannot be considered closed using 
current generation assays as recently two out 5 commercial current generation assays as recently two out 5 commercial 
assays for assays for troponintroponin I have shown significant differences I have shown significant differences 
between serum and heparin plasma with more heparin between serum and heparin plasma with more heparin 
samples below assay limit of blank (samples below assay limit of blank (ClinClin ChimChim Acta Acta 
2010;411:1095).2010;411:1095).

•• The use of anticoagulants for sample collection should, The use of anticoagulants for sample collection should, 
therefore, be studied and validated thoroughly by using therefore, be studied and validated thoroughly by using 
appropriate experimental and statistical approaches before it appropriate experimental and statistical approaches before it 
can be recommended for practical use in can be recommended for practical use in troponintroponin
measurement. measurement. 

InterferingInterfering factorsfactors: : anticoagulantsanticoagulants
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The essential preconditions for interchangeability between serumThe essential preconditions for interchangeability between serum and plasma and plasma 

values are the obtainment of a slope equal to 1 with no significvalues are the obtainment of a slope equal to 1 with no significant intercept in the ant intercept in the 

regression equation, or zero percentage difference in the bias pregression equation, or zero percentage difference in the bias plot.lot.



InterferingInterfering factorsfactors: : in vitroin vitro stabilitystability

•• DependingDepending on the on the assayassay antibody antibody configurationconfiguration, , 
sample sample stabilitystability isis methodmethod dependentdependent, , creatingcreating a a 
needneed forfor specificspecific data data forfor eacheach commerciallycommercially
availableavailable troponintroponin assayassay. . 

•• PublishedPublished and and manufacturersmanufacturers’’ data on the data on the in vitro in vitro 

stabilitystability ofof troponintroponin assaysassays are, are, howeverhowever, , limitedlimited. . 

•• ForFor clinicalclinical researchresearch, information on the , information on the longlong--termterm
stabilitystability ofof troponintroponin in in storedstored samplessamples isis importantimportant
priorprior toto the the useuse ofof archivedarchived samplessamples..



Issues to be addressed

“IFCC Quality Specifications”

Issues to be addressedIssues to be addressed

““IFCC Quality SpecificationsIFCC Quality Specifications””
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ExperimentalExperimental ageage

The ages of The ages of troponintroponin performance requirementsperformance requirements
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