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The benefit of standardization of The benefit of standardization of 
troponintroponin measurements measurements 

Interchangeability of results over time and space Interchangeability of results over time and space 
would significantly contribute to would significantly contribute to 

improvements in healthcare, since results of improvements in healthcare, since results of 
clinical studies undertaken in different clinical studies undertaken in different 

locations or times could be universally appliedlocations or times could be universally applied

Standardize clinical decision limits 
(i.e., cutpoints for intervention)

Effective application of 
evidence‐based medicine
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•• Abbott Abbott AxSYMAxSYM

•• Abbott Abbott ArchitectArchitect

•• Abbott Abbott ii‐‐STATSTAT

•• Beckman AccessBeckman Access

•• BioMerieux VidasBioMerieux Vidas

•• BioBio‐‐RadRad BioPlexBioPlex 22002200

•• Brahms KryptorBrahms Kryptor

•• DiaSorin LiaisonDiaSorin Liaison

•• Innotrac AIO!Innotrac AIO!

•• Inverness (Inverness (BiositeBiosite) Triage) Triage

•• Mitsubishi Mitsubishi PathfastPathfast

•• OrthoOrtho Vitros Vitros ECiECi

•• Radiometer AQT90 Radiometer AQT90 FlexFlex

•• Randox EvidenceRandox Evidence

•• Response Biom. RAMPResponse Biom. RAMP

•• Siemens CentaurSiemens Centaur

•• Siemens Dimension Siemens Dimension RxLRxL

•• Siemens Siemens ImmuliteImmulite

•• Siemens Siemens StratusStratus CS CS 

•• TosohTosoh AIA 21 & 600 IIAIA 21 & 600 II

List of List of availableavailable quantitative quantitative cTnIcTnI assaysassays
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MeanMean troponintroponin I I concentrationsconcentrations in pool Hin pool H

DifferenceDifference >22>22‐‐foldfold

Panteghini M et al., Panteghini M et al., ClinClin ChemChem 20042004
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9999thth centilecentile decision limitsdecision limits of commercial of commercial troponintroponin I assays I assays 
as stated by manufacturersas stated by manufacturers

<0.060<0.060Tosoh AIA (2Tosoh AIA (2ndnd))

0.0450.045Siemens VISTA Siemens VISTA 

0.0700.070Siemens Stratus CS Siemens Stratus CS 

0.2000.200Siemens Siemens ImmuliteImmulite 2500 STAT2500 STAT

0.0700.070Siemens Dimension Siemens Dimension RxLRxL (2(2ndnd))

0.0400.040Siemens Centaur Siemens Centaur TnITnI‐‐Ultra (2Ultra (2ndnd))

0.0230.023Radiometer AQT90Radiometer AQT90

<0.100<0.100Response Biomedical RAMPResponse Biomedical RAMP

0.0340.034Ortho Ortho VitrosVitros ECiECi (2(2ndnd))

0.0290.029Mitsubishi Chemical PATHFASTMitsubishi Chemical PATHFAST

<0.050<0.050Inverness Inverness BiositeBiosite TriageTriage

0.0250.025InnotracInnotrac AioAio!!

<0.010<0.010BioMerieux Vidas TnIBioMerieux Vidas TnI‐‐Ultra (2Ultra (2ndnd))

0.0400.040Beckman Access Beckman Access AccuTnIAccuTnI (2(2ndnd) ) 

0.0800.080Abbott iAbbott i‐‐STATSTAT

0.0280.028Abbott ArchitectAbbott Architect

0.0400.040Abbott Abbott AxSYMAxSYM ADV (2ADV (2ndnd))

9999th th centilecentile, , µµg/Lg/LCompany/platform/assay (generation)Company/platform/assay (generation)

DifferenceDifference ∼∼2020‐‐foldfold
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Hypothetical Reference Measurement System Hypothetical Reference Measurement System 
for Cardiac Markersfor Cardiac Markers

Primary Reference Material
(strictly related to the analyte definition)

Reference Measurement Procedure

Secondary (“matrix”) Reference Material

Manufacturer’s standing
measurement procedure

Manufacturer’s product calibrator

End-user’s routine
measurement procedure

Routine sample

RESULT

certify

calibrate

Tr
an

sf
er

ab
ili
ty Traceability

calibrate

(Modified from Panteghini M, 2003)(Modified from Panteghini M, 2003)
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Primary Reference Material
(strictly related to the analyte definition)

Reference Measurement Procedure
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working calibratorworking calibrator

Hypothetical Reference Measurement System Hypothetical Reference Measurement System 
for Cardiac Markersfor Cardiac Markers
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•• ClearClear definition of the analytedefinition of the analyte toto bebe measuredmeasured in in 
humanhuman samplessamples
•• ReferenceReference measurement procedure(s)measurement procedure(s) which which 
specifically measures the specifically measures the analyteanalyte asas defineddefined
•• PrimaryPrimary and and secondarysecondary ((commutablecommutable) ) referencereference
materialsmaterials
•• ReferenceReference measurementmeasurement laboratorieslaboratories, , possiblypossibly
collaboratingcollaborating in a networkin a network

ComponentsComponents of a Working of a Working 
Reference Reference MeasurementMeasurement SystemSystem

PanteghiniPanteghini M, M, ClinClin BiochemBiochem RevRev 20072007
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ItIt shouldshould bebe decideddecided whetherwhether itit refersrefers toto::

‐‐
> a > a mixturemixture of of differentdifferent formsforms, i.e. free and , i.e. free and 
complexedcomplexed withwith troponintroponin C and T, or C and T, or toto onlyonly one one 
prevalentprevalent formform;;
> > compositioncomposition classesclasses
(in (in termsterms of of oxidationoxidation, , phosphorylationphosphorylation, etc.);, etc.);

> > contentcontent classesclasses
(in terms of % of (in terms of % of phosphorylationphosphorylation, etc.)., etc.).

DefinitionDefinition of the of the analyteanalyte ““CardiacCardiac TroponinTroponin II””

PanteghiniPanteghini M, M, ClinClin ChemChem LabLab MedMed 20042004
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TroponinTroponin I Degradation Products in Serum I Degradation Products in Serum 
of Patients with AMIof Patients with AMI
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Courtesy of J.E. Van Eyk
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When is a heterogeneous When is a heterogeneous analyteanalyte
more like a SImore like a SI‐‐traceable quantity?traceable quantity?

Answer:Answer:

When we can find a structural When we can find a structural ““common common 
denominatordenominator”” that eliminates the that eliminates the 
structural heterogeneity present in the structural heterogeneity present in the 
intact analyteintact analyte

Such Such ““common denominatorscommon denominators”” could be could be 
specificspecific amino acidsamino acids of the protein analyte or of the protein analyte or 
peptides peptides derived from it.derived from it.
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NH2 COOH

PROTEASES

PROTEASES

1 30 110 209

Stable pair

Unstable pair

CardiacCardiac troponintroponin I I moleculemolecule
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RecommendationRecommendation
Antibodies used for the development of Antibodies used for the development of 
reliable cardiac reliable cardiac troponintroponin I assays should I assays should 
preferably recognize preferably recognize epitopesepitopes that are that are 

located in the stable part of the molecule and located in the stable part of the molecule and 
are not affected by complex formation (such are not affected by complex formation (such 

as ICT) and other in vivo modificationsas ICT) and other in vivo modifications

““QualityQuality SpecificationsSpecifications forfor CardiacCardiac TroponinTroponin AssaysAssays””
Mauro Mauro PanteghiniPanteghini, , WillieWillie GerhardtGerhardt, Fred S. Apple, Francesco Dati, , Fred S. Apple, Francesco Dati, 

Jan Jan RavkildeRavkilde, and Alan H. , and Alan H. WuWu
ClinClin ChemChem LabLab MedMed 2001;39:1742001;39:174‐‐88
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MAb1 (capture)                              24MAb1 (capture)                              24‐‐40 40 
MAb2 (capture)                              41MAb2 (capture)                              41‐‐49 49 
MAb3 (detection)                           87MAb3 (detection)                           87‐‐9191

Ortho Clinical Ortho Clinical DiagnDiagn. . ECiECi

MAb1 (capture)                             27MAb1 (capture)                             27‐‐3232
MAb2 (detection)                          41MAb2 (detection)                          41‐‐5656

Siemens Dimension/Stratus CSSiemens Dimension/Stratus CS

MAb1 (capture)                             24MAb1 (capture)                             24‐‐4040
MAb2 (detection)                          80MAb2 (detection)                          80‐‐110110

Siemens Siemens ImmuliteImmulite 25002500

MAb1 (capture)MAb1 (capture)‐‐MAb2 (detection)    87MAb2 (detection)    87‐‐9191RandoxRandox EvidenceEvidence

MAb1 (capture)                              31MAb1 (capture)                              31‐‐3434
MAb2 (capture)                              41MAb2 (capture)                              41‐‐47 47 
MAb3 (detection)                           88MAb3 (detection)                           88‐‐9494

BioRadBioRad BioPlexBioPlex 22002200

MAb1 (capture)                              41MAb1 (capture)                              41‐‐4949
MAb2 (detection)                           71MAb2 (detection)                           71‐‐116116
MAb3 (detection)                         163MAb3 (detection)                         163‐‐210210

Mitsubishi Mitsubishi PathfastPathfast

MAb1 (capture)                              41MAb1 (capture)                              41‐‐4949
MAb2 (capture)                            190MAb2 (capture)                            190‐‐196196
MAb3 (detection)                         137MAb3 (detection)                         137‐‐148148

InnotracInnotrac AIOAIO

PAb1 (capture)                               27PAb1 (capture)                               27‐‐3939
MAb2 (detection)                          80MAb2 (detection)                          80‐‐110110

DiasorinDiasorin LiaisonLiaison

MAb1 (capture)                              24MAb1 (capture)                              24‐‐4040
MAb2 (detection)                           41MAb2 (detection)                           41‐‐4949

Beckman Access Beckman Access AccuTnIAccuTnI

MAb1 (capture)                             41MAb1 (capture)                             41‐‐4949
MAb2 (detection)                           87MAb2 (detection)                           87‐‐9191

Tosoh AIATosoh AIA

MAb1 (capture)                             41MAb1 (capture)                             41‐‐4949
MAb2 (capture)                             87MAb2 (capture)                             87‐‐9191
PAb3 (detection)                           27PAb3 (detection)                           27‐‐4040

Siemens ADVIA CentaurSiemens ADVIA Centaur

MAb1 (capture)                              24MAb1 (capture)                              24‐‐40 40 
MAb2 (capture)                              87MAb2 (capture)                              87‐‐91 91 
MAb3 (detection)                           41MAb3 (detection)                           41‐‐4949

Abbott Abbott AxSYMAxSYM/Architect/Architect

Antibody specificity: Antibody specificity: a.aa.a. residues. residuescTnIcTnI Assay SystemAssay System

IFCCIFCC

IFCCIFCC

IFCCIFCC

IFCCIFCC

IFCCIFCC

IFCCIFCC

IFCCIFCC

IFCCIFCC

IFCCIFCC

IFCCIFCC

Antibody Antibody 
specificity specificity 
according to the according to the 
IFCC recommend.IFCC recommend.

PanteghiniPanteghini M M 
ClinClin ChimChim ActaActa 20092009
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RecommendationRecommendation

The assays should be calibrated The assays should be calibrated 
against the material representing against the material representing 
the natural and major form of the the natural and major form of the 
antigen present (as a complex) in antigen present (as a complex) in 

blood after tissue release.blood after tissue release.

““QualityQuality SpecificationsSpecifications forfor CardiacCardiac TroponinTroponin AssaysAssays””
Mauro Mauro PanteghiniPanteghini, , WillieWillie GerhardtGerhardt, Fred S. Apple, Francesco Dati, , Fred S. Apple, Francesco Dati, 

Jan Jan RavkildeRavkilde, and Alan H. , and Alan H. WuWu
ClinClin ChemChem LabLab MedMed 2001;39:1742001;39:174‐‐88
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AACC AACC TnITnI Committee (in conjunction with NIST and IFCC):Committee (in conjunction with NIST and IFCC):

Development of SRM 2921 cardiac Development of SRM 2921 cardiac troponintroponin complexcomplex

Process stepsProcess steps

1.1. Acquire samples of candidate reference materials (#10)Acquire samples of candidate reference materials (#10)

2.2. Characterize materials by mass spectrometry (NIST)Characterize materials by mass spectrometry (NIST)

3.3. Conduct roundConduct round‐‐robin exercises with assay robin exercises with assay 
manufacturersmanufacturers

4.4. Evaluate results and select the best material suitable Evaluate results and select the best material suitable 
for standardizationfor standardization

5.5. Characterize the selected material as to different Characterize the selected material as to different 
troponintroponin forms present (NIST)forms present (NIST)

6.6. Value assign concentration of cardiac Value assign concentration of cardiac troponintroponin I (NIST)I (NIST)
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Preparation 
of SRM 2921

Troponin
ITC 

Complex
RP-LC assay

cTnI Standards

collect 
fractions

Amino acid 
analysis

cTnI, mg/L

cTnI, mg/L
Certified cTnI concentration

31.2 (1.4) mg/L

CertificationCertification analysisanalysis of NIST SRM 2921of NIST SRM 2921

BunkBunk DM & Welch MJ, DM & Welch MJ, ClinClin ChemChem 20062006
PanteghiniPanteghini M, M, BunkBunk DH, DH, ChristensonChristenson RH, RH, etet al, al, ClinClin ChemChem LabLab MedMed 20082008
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Use of SRM 2921 as common calibrator did not improve Use of SRM 2921 as common calibrator did not improve cTnIcTnI comparabilitycomparability

o Manufacturero Manufacturer’’s calibrations calibration
ΔΔ SRM 2921SRM 2921

0.01

0.10

1.00

10.00

100.00

1000.00

Serum Pools

cT
nI

 ( μ
g/

L)

SP 1 SP 2 SP 3 SP 4 SP 5 SP 6

o Manufacturer’s calibration
Δ SRM 2921

Christenson RH et al., Clin Chem 2006
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Pure Pure analyteanalyte ((humanhuman purifiedpurified proteinprotein) ) 
withwith valuesvalues assignedassigned byby mass mass 
determinationdetermination//calculationcalculation..

ThisThis reference material can reference material can bebe onlyonly aa
surrogatesurrogate for the for the analyteanalyte measured in measured in 
human human samplessamples, , representingrepresenting onlyonly anan
““averageaverage”” conditioncondition..

NIST SRM 2921 NIST SRM 2921 
Primary reference materialPrimary reference material
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•• Ability of a material to show Ability of a material to show interassayinterassay
properties similar to those of human properties similar to those of human 
samplessamples

•• Only commutable materials can be used Only commutable materials can be used 
for direct value assignment to for direct value assignment to 
manufacturersmanufacturers’’ calibrators, having great calibrators, having great 
importance to ensure an unbroken importance to ensure an unbroken 
traceability chaintraceability chain

Commutability of Reference MaterialsCommutability of Reference Materials

24

HierarchyHierarchy of of ReferenceReference MaterialsMaterials for for 
ImmunoassaysImmunoassays

•• PrimaryPrimary referencereference materialmaterial: pure : pure analyteanalyte
((recombinantrecombinant or or humanhuman purifiedpurified proteinprotein), ), withwith
valuesvalues assignedassigned byby mass mass determinationdetermination//calculationcalculation

•• SecondarySecondary referencereference materialmaterial: : matrixedmatrixed, , withwith
valuesvalues assignedassigned byby a a referencereference procedure procedure againstagainst
the the primaryprimary materialmaterial
–– Pool of Pool of humanhuman sera sera spikedspiked withwith the the correspondingcorresponding purifiedpurified antigenantigen

–– Pool of Pool of humanhuman sera sera containingcontaining the the correspondingcorresponding antigenantigen ((““nativenative””) ) 
in in detectabledetectable concentrationsconcentrations

Dati F, Dati F, PanteghiniPanteghini M, Apple FS M, Apple FS etet al, al, ScandScand J J ClinClin LabLab InvestInvest 19991999
PanteghiniPanteghini M, M, BunkBunk DH, DH, ChristensonChristenson RH RH etet al, al, ClinClin ChemChem LabLab MedMed 20082008



25Tate JR et al., Tate JR et al., ClinClin ChimChim ActaActa 20022002

UncorrectedUncorrected –– CV range: 49CV range: 49‐‐108%108%

SRM 2921 SRM 2921 asas calibratorcalibrator –– CV range: 43CV range: 43‐‐99%99%

HumanHuman serumserum asas calibratorcalibrator –– CV range: 13CV range: 13‐‐68%68%
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HierarchyHierarchy of of ReferenceReference MaterialsMaterials for for 
ImmunoassaysImmunoassays

•• PrimaryPrimary referencereference materialmaterial: pure : pure analyteanalyte
((recombinantrecombinant or or humanhuman purifiedpurified proteinprotein), ), withwith
valuesvalues assignedassigned byby mass mass determinationdetermination//calculationcalculation

•• SecondarySecondary referencereference materialmaterial: : matrixedmatrixed, , withwith
valuesvalues assignedassigned byby a a referencereference procedure procedure againstagainst
the the primaryprimary materialmaterial
–– Pool of Pool of humanhuman sera sera spikedspiked withwith the the correspondingcorresponding purifiedpurified antigenantigen

–– Pool of Pool of humanhuman sera sera containingcontaining the the correspondingcorresponding antigenantigen ((““nativenative””) ) 
in in detectabledetectable concentrationsconcentrations

Dati F, Dati F, PanteghiniPanteghini M, Apple FS M, Apple FS etet al, al, ScandScand J J ClinClin LabLab InvestInvest 19991999
PanteghiniPanteghini M, M, BunkBunk DH, DH, ChristensonChristenson RH RH etet al, al, ClinClin ChemChem LabLab MedMed 20082008



27CobbaertCobbaert CMCM et al., et al., ClinClin ChemChem 20082008

TimeTime‐‐dependent instability of dependent instability of cTnIcTnI in human in human 
pools spiked with NIST SRM 2921pools spiked with NIST SRM 2921
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HierarchyHierarchy of of ReferenceReference MaterialsMaterials for for 
ImmunoassaysImmunoassays

•• PrimaryPrimary referencereference materialmaterial: pure : pure analyteanalyte
((recombinantrecombinant or or humanhuman purifiedpurified proteinprotein), ), withwith
valuesvalues assignedassigned byby mass mass determinationdetermination//calculationcalculation

•• SecondarySecondary referencereference materialmaterial: : matrixedmatrixed, , withwith
valuesvalues assignedassigned byby a a referencereference procedure procedure againstagainst
the the primaryprimary materialmaterial
–– Pool of Pool of humanhuman sera sera spikedspiked withwith the the correspondingcorresponding purifiedpurified antigenantigen

–– Pool of Pool of humanhuman sera sera containingcontaining the the correspondingcorresponding antigenantigen ((““nativenative””) ) 
in in detectabledetectable concentrationsconcentrations

Dati F, Dati F, PanteghiniPanteghini M, Apple FS M, Apple FS etet al, al, ScandScand J J ClinClin LabLab InvestInvest 19991999
PanteghiniPanteghini M, M, BunkBunk DH, DH, ChristensonChristenson RH RH etet al, al, ClinClin ChemChem LabLab MedMed 20082008
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Candidate Candidate cTnIcTnI CommutableCommutable
Secondary Reference MaterialsSecondary Reference Materials

•• 3 3 pooled pooled cTnIcTnI positive serum samples from positive serum samples from 
AMI subjects AMI subjects with with cTnIcTnI around clinically around clinically 
relevant concentrations (multirelevant concentrations (multi‐‐level: high level: high ≈≈10 10 
μμg/L, medium g/L, medium ≈≈1 1 μμg/L, low g/L, low ≈≈0.1 0.1 μμg/Lg/L))

•• Production of at least an estimated 5Production of at least an estimated 5‐‐year year 
supply for each pool (supply for each pool (∼∼5000 vials)5000 vials)

•• Assessment of homogeneity and stabilityAssessment of homogeneity and stability
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Requirements for a HigherRequirements for a Higher‐‐Order (Reference) Order (Reference) 
Immunochemical Procedure for Immunochemical Procedure for cTnIcTnI

•• NonNon‐‐commercial sandwichcommercial sandwich‐‐based ELISA:based ELISA:
•• based on based on mAbsmAbs directed against directed against epitopesepitopes that can be that can be 

considered stable from the point of view of considered stable from the point of view of stereochemicalstereochemical
inhibition of the bindinginhibition of the binding

•• comparable antibody specificity with the lastcomparable antibody specificity with the last‐‐generation generation 
commercial assays (invariant part of the molecule)commercial assays (invariant part of the molecule)

•• optimised for standard assignment, rather than ultraoptimised for standard assignment, rather than ultra‐‐
sensitive detection (dynamic range: 0.1 to 10 sensitive detection (dynamic range: 0.1 to 10 μμg/L)g/L)

•• calibrated with NIST SRM 2921calibrated with NIST SRM 2921

•• Thorough definition of assay characteristics including:Thorough definition of assay characteristics including:
•• antibody specificityantibody specificity
•• immunoreactivityimmunoreactivity to to cTnIcTnI forms present in serumforms present in serum
•• detection limit and uncertainty detection limit and uncertainty 

PanteghiniPanteghini M, M, BunkBunk DH, DH, ChristensonChristenson RH RH etet al, al, ClinClin ChemChem LabLab MedMed 20082008



cTnT

cTnI

cTnC

Epitope 1

Epitope 2

The higherThe higher‐‐order order ““referencereference““ microplatemicroplate‐‐based ELISA for based ELISA for cTnIcTnI

A D GS S D A A R E P R P A P A P I R R R S S N Y R A Y A T E P H A K K K S K I S A S R K L Q L K T1 50

L L L Q I A K QE L E R E A E E R RG E K GR A L S T RC QP L E L A G L G F A E L Q D L C RQ L H51 100

A R V D K V D E E R Y D I E A K V T K N I T E I A D L T Q K I F D L R GK F K R P T L R R V R I S A101 150

D A MM Q A L L G A R A K E S L D L R A H L K QV K K E D T E K E N R E V GDWR K N I D A L S GM151 200

E G R K K K F E S201 209

capture

detection
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IFCC WGIFCC WG‐‐TNI Pilot Study: AIMSTNI Pilot Study: AIMS

1.1. To compare the candidate To compare the candidate immunoassayimmunoassay
reference measurement procedure for reference measurement procedure for 
cTnIcTnI with commercial assays;with commercial assays;

2.2. To preliminarily evaluate the To preliminarily evaluate the 
commutability and stability of candidate commutability and stability of candidate 
secondary reference secondary reference ““blendedblended”” serum serum 
pools for pools for cTnIcTnI..
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IFCC WGIFCC WG‐‐TNI Pilot Study: TNI Pilot Study: 
Participating Laboratories and AssaysParticipating Laboratories and Assays

CoCo‐‐ordinatingordinating Laboratory (Baltimore)Laboratory (Baltimore) ‐‐ to select appropriate to select appropriate 
samples, and with NIST, to prepare serum poolssamples, and with NIST, to prepare serum pools

ELISA RMPELISA RMP: UK NPL & US NIST : UK NPL & US NIST 
Diagnostic Industry Diagnostic Industry –– Instruments:Instruments:
–– ABBOTT ABBOTT –– AxSYMAxSYM, Architect, i, Architect, i‐‐STAT, New STAT, New gengen assayassay
–– BECKMAN COULTER BECKMAN COULTER ‐‐ AccessAccess
–– bioMerieuxbioMerieux –– VidasVidas
–– MITSUBISHI CH. MITSUBISHI CH. –– PathfastPathfast
–– OLYMPUS AMERICA INC OLYMPUS AMERICA INC ‐‐ AU3000iAU3000i
–– ORTHOORTHO‐‐CLINICAL DIAGNOSTICS CLINICAL DIAGNOSTICS ‐‐ VitrosVitros ECi/ECiqECi/ECiq
–– SIEMENS SIEMENS –– Centaur XP, Centaur CP Centaur XP, Centaur CP 
–– SIEMENS SIEMENS –– ImmuliteImmulite 2000, 2000, ImmuliteImmulite 25002500
–– SIEMENS SIEMENS –– Stratus CS, Dimension Stratus CS, Dimension RxLRxL, Vista, , Vista, ExLExL
–– ROCHE DIAGNOSTICS ROCHE DIAGNOSTICS –– E 170E 170
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SI SI unitunit: : 
cTnIcTnI (mass) (mass) µµg/Lg/L

Primary reference material:Primary reference material:
NIST SRM 2921NIST SRM 2921

Primary reference method:Primary reference method:
RPRP--LC and amino acid analysisLC and amino acid analysis

Secondary reference material Secondary reference material 
(serum(serum--based commutable based commutable 

material): material): 
panel of 3 panel of 3 cTnIcTnI--positive poolspositive pools

MaterialsMaterials Procedures Procedures 

HigherHigher--order reference procedure: nonorder reference procedure: non--
commercial immunoassay with commercial immunoassay with 

comparable antibody specificity to comparable antibody specificity to 
commercial assayscommercial assays

Target material: Target material: 
manufacturermanufacturer’’s working s working 
calibrator (master lot) calibrator (master lot) 

ManufacturerManufacturer’’s selected measurement procedure s selected measurement procedure 
((cTnIcTnI immunoassay & secondary reference material immunoassay & secondary reference material 

as calibrator): assay manufactureras calibrator): assay manufacturer’’s working s working 
calibrator (master lot) and assign calibrator (master lot) and assign cTnIcTnI concentration concentration 

(and uncertainty)(and uncertainty)

ManufacturerManufacturer’’s standing measurement procedure s standing measurement procedure 
((cTnIcTnI immunoassay & working calibrator as immunoassay & working calibrator as 

calibrator): assay manufacturercalibrator): assay manufacturer’’s product calibrator s product calibrator 
and assign and assign cTnIcTnI concentration (and uncertainty)concentration (and uncertainty)

Target material: Target material: 
manufacturermanufacturer’’s product s product 

calibrator calibrator 
Field methodField method

Patient Patient cTnIcTnI resultresult
(from Panteghini M et al, CCLM 2008)(from Panteghini M et al, CCLM 2008)

Suggested approach for the standardization of Suggested approach for the standardization of cTnIcTnI measurements through measurements through 
traceability implementation to the reference measurement systemtraceability implementation to the reference measurement system

T
ra

ce
ab
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ra
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ty
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SummarySummary

∼∼2020‐‐fold dfold differences among ifferences among cTnIcTnI method values method values 
leading to result discrepancies and frustration to leading to result discrepancies and frustration to 
clinicians clinicians 

Lack of Lack of cTnIcTnI standardisation despite introduction standardisation despite introduction 
of the primary reference material SRM 2921 of the primary reference material SRM 2921 
((complexedcomplexed ITC in buffer) due to ITC in buffer) due to 
((non)commutabilitynon)commutability issueissue

Standardization requires a reference measurement Standardization requires a reference measurement 
system to link highersystem to link higher‐‐order reference methods and order reference methods and 
reference materials to routine calibrators and reference materials to routine calibrators and 
procedures used in clinical laboratories (procedures used in clinical laboratories (‘‘unbroken unbroken 
traceability chaintraceability chain’’))
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