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The importance of quality management
and error reduction has always been
recognized in laboratory medicine, andrecognized in laboratory medicine, and
in many ways, the laboratory has been
ahead of other health care areas in its
efforts to improve quality and reduce
adverse patient outcomes.

Wagar EA, Yuan S. Clin Lab Med 2007
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Pre- & post-analytical

phases are most

vulnerable to errors, tho’

analytical quality
remains a crucial issue.



The analytical process and its control are

becoming increasingly reliable thanks to

improvements made to instruments and methods,

The analytical process and its control are

becoming increasingly reliable thanks to
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the application of internal quality control (IQC)

and external quality assessment (EQA)
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Sciacovelli L, et al Clin Chim Acta 2004
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Sciacovelli L, et al Clin Chim Acta 2004
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EQAS performance can be improved by using current

instrumentation according to manufactures’ recommendations.

In one study of causes of unsatisfactory performance in

EQAS performance can be improved by using current

instrumentation according to manufactures’ recommendations.

In one study of causes of unsatisfactory performance inIn one study of causes of unsatisfactory performance in

EQAS, more than 50% of the laboratories used an

“allowable error” for routine QC of analytical systems that

exceeded the manufacturers’ recommended threshold

error limit for stable instrument performance.

In one study of causes of unsatisfactory performance in

EQAS, more than 50% of the laboratories used an

“allowable error” for routine QC of analytical systems that

exceeded the manufacturers’ recommended threshold

error limit for stable instrument performance.

Jenny RW, Jackson-Tarentino KY. Clin Chem 2000;46(1):89-99.



Medical laboratories have a long tradition of

EQA procedures but, continuous progress

made in laboratory medicine, imposes a

Medical laboratories have a long tradition of

EQA procedures but, continuous progress

made in laboratory medicine, imposes amade in laboratory medicine, imposes a

constant development and change in the

design and management of effective EQA

schemes.

made in laboratory medicine, imposes a

constant development and change in the

design and management of effective EQA

schemes.
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JC Petersen, R. Hill, RS Black, J Winkelman, 

D. Tholen. Battelle Memorial Institute 2008



Several studies illustrate that the value of EQA as a part

of a proactive, integrated approach to laboratory quality

management.

Laboratories can take proactive steps such as:

Several studies illustrate that the value of EQA as a part

of a proactive, integrated approach to laboratory quality

management.

Laboratories can take proactive steps such as:Laboratories can take proactive steps such as:

- narrowing their internal quality control ranges

- increasing the frequency of calibration

- performing instrument function verification

- examining EQA results closely for trends and bias,

even when they are deemed acceptable

Laboratories can take proactive steps such as:

- narrowing their internal quality control ranges

- increasing the frequency of calibration

- performing instrument function verification

- examining EQA results closely for trends and bias,

even when they are deemed acceptable

Jenny RW, Jackson-Tarentino KY. Clin Chem 2000;46(1):89-99.

Kroll MH, Styer PE, Vasquez DA. Arch Pathol Lab Med 2004;128(5):544-8.



PurposePurpose

ObjectivesObjectives

OrganizationOrganization

Control MaterialsControl MaterialsEQAEQAEQAEQA Control MaterialsControl Materials

CriteriaCriteria

Complaints Complaints 

procedureprocedure

CommunicationsCommunications

procedureprocedure

EQAEQA

SchemeScheme

EQAEQA
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•• Control materialsControl materialsControl materialsControl materials

• Statistical procedureStatistical procedureStatistical procedureStatistical procedure
---- to estimate the assigned valueto estimate the assigned valueto estimate the assigned valueto estimate the assigned value---- to estimate the assigned valueto estimate the assigned valueto estimate the assigned valueto estimate the assigned value
---- to identify the outlier valuesto identify the outlier valuesto identify the outlier valuesto identify the outlier values

• Limits for evaluation of performancesLimits for evaluation of performancesLimits for evaluation of performancesLimits for evaluation of performances



ILACILAC--G13G13

Guidelines for the Requirements for the Guidelines for the Requirements for the 

Competence of Providers of Proficency Testing Competence of Providers of Proficency Testing 

2000

Requirements

ISO IEC GUIDE 43ISO IEC GUIDE 43

Proficiency testing by interlaboratory comparisonProficiency testing by interlaboratory comparison

1997

Competence of Providers of Proficency Testing Competence of Providers of Proficency Testing 

Schemes.Schemes.

2007 CLINICAL PATHOLOGY ACCREDITATION (UK) CLINICAL PATHOLOGY ACCREDITATION (UK) 

Standards for EQA Schemes in Laboratory Standards for EQA Schemes in Laboratory 

MedicineMedicine..

2008 ISO/IEC DIS 17043 (draft)ISO/IEC DIS 17043 (draft)

Conformity assessment Conformity assessment -- General requirements General requirements 

for proficiency testingfor proficiency testing



•• Control materialsControl materialsControl materialsControl materials

• Statistical procedure Statistical procedure Statistical procedure Statistical procedure 
• ---- to estimate the assigned valueto estimate the assigned valueto estimate the assigned valueto estimate the assigned value• ---- to estimate the assigned valueto estimate the assigned valueto estimate the assigned valueto estimate the assigned value
• ---- to identify the outlier valuesto identify the outlier valuesto identify the outlier valuesto identify the outlier values

• Criteria for performance evaluationCriteria for performance evaluationCriteria for performance evaluationCriteria for performance evaluation



It has been possible to set

Quality SpecificationsQuality Specifications

based on the Hierarchy of Modelsbased on the Hierarchy of Models

to evaluate the laboratory laboratory 

performance in EQA Schemesperformance in EQA Schemes



Quality
Control
Quality
Control

Continuous
Quality

Improvement

Continuous
Quality

Improvement

From Callum G. Fraser, 2001From Callum G. Fraser, 2001From Callum G. Fraser, 2001From Callum G. Fraser, 2001

Quality

Laboratory 
Practice

Quality

Laboratory 
Practice

Quality
Assurance

Quality
Assurance



Quality specifications represent the level of
performance required to facilitate results
interpretation and utilization, thus contributing to an
effective clinical decision-making that, ultimately, mayeffective clinical decision-making that, ultimately, may
assure appropriate clinical outcomes.

There is the need of identifying, applying and
monitoring indicators and related quality
specifications not only for analytical performances,
but also for pre- and post-analytic phases.

M. Plebani, 2006



Starting point: the consensus on Starting point: the consensus on 

the hierarchy the hierarchy 

Consensus Conference, Stockholm, April 1999

Sponsored by IUPAC, IFCC, WHO

Consensus Conference, Stockholm, April 1999

Sponsored by IUPAC, IFCC, WHO

the hierarchy the hierarchy 

of models for settingof models for setting

quality specificationsquality specifications



Evaluation of the effect of analytical performance on Evaluation of the effect of analytical performance on 
clinical outcomes in specific clinical settingsclinical outcomes in specific clinical settings

Evaluation of the effect of analytical performance on Evaluation of the effect of analytical performance on 
clinical decisions in general:clinical decisions in general:
-- data based on components of biological variationdata based on components of biological variation
-- data based on analysis of clinicians’ opinionsdata based on analysis of clinicians’ opinions

Published professional recommendationsPublished professional recommendationsPublished professional recommendationsPublished professional recommendations
-- from national and international expert bodiesfrom national and international expert bodies
-- from expert local groups or individualsfrom expert local groups or individuals

Performance goals set by Performance goals set by 
-- regulatory Bodies regulatory Bodies 
-- Organizers of EQA schemesOrganizers of EQA schemes

Goals based on the current state of the art: Goals based on the current state of the art: 
-- as demonstrated by data from EQA or PT schemeas demonstrated by data from EQA or PT scheme
-- as found in current publications on methodologyas found in current publications on methodology



Allowable Total Error  (ETa)Allowable Total Error  (ETa)



Quality specifications are strictly

related to and derives from clinical

Quality specifications are strictly

related to and derives from clinical

needs. The goal is that analytical

imprecision and bias influence the clinical

outcome to a negligible extent.

needs. The goal is that analytical

imprecision and bias influence the clinical

outcome to a negligible extent.





Performance Limits in EQA SchemesPerformance Limits in EQA SchemesPerformance Limits in EQA SchemesPerformance Limits in EQA Schemes1.1.

To determine the criteria to be used for the

evaluation of laboratory performance in EQA

Schemes of the Centre of Biomedical Research, we

used the participants’ results obtained in previous

EQA cycles.

To determine the criteria to be used for the

evaluation of laboratory performance in EQA

Schemes of the Centre of Biomedical Research, we

used the participants’ results obtained in previous

EQA cycles.



2.2. Performance Limits in EQA SchemesPerformance Limits in EQA SchemesPerformance Limits in EQA SchemesPerformance Limits in EQA Schemes

We calculated the index score that means the

“distance” of each result from assigned value

(median value calculated on homogenous method-

related data after outliers exclusion or value

obtained with reference method).

We calculated the index score that means the

“distance” of each result from assigned value

(median value calculated on homogenous method-

related data after outliers exclusion or value

obtained with reference method).



We calculated the percentage of Satisfactory 

Performances comparing the calculated score with ETa 

We calculated the percentage of Satisfactory 

Performances comparing the calculated score with ETa 

3.3. Performance Limits in EQA SchemesPerformance Limits in EQA SchemesPerformance Limits in EQA SchemesPerformance Limits in EQA Schemes

Performances comparing the calculated score with ETa 

based on

- clinical recommendation: Clinical goal

- biological variability: Biological goal

- inter-laboratory variability: State-of-the-art

Performances comparing the calculated score with ETa 

based on

- clinical recommendation: Clinical goal

- biological variability: Biological goal

- inter-laboratory variability: State-of-the-art



MeasurementMeasurement ofof HbAHbA11cc isis widelywidely usedused inin patientspatients

withwith diabetesdiabetes asas aa monitormonitor ofof longlong--termterm glycemicglycemic

Integral component of the 

management of patients with diabetes

withwith diabetesdiabetes asas aa monitormonitor ofof longlong--termterm glycemicglycemic

controlcontrol..

ProspectiveProspective randomizatedrandomizated clinicalclinical trials,trials, DCCTDCCT andand

UKPDS,UKPDS, havehave demonstrateddemonstrated thatthat HbAHbA11cc isis aa

measuremeasure ofof thethe riskrisk forfor developmentdevelopment ofof diabetesdiabetes

complicationscomplications

ADA/EASD/IDF WG-HbA1c. Clin Chem 2005;51,4:681-3.



IntraIntra--laboratorylaboratory analyticalanalytical precisionprecision targettarget (CV(CV%%)) == <<22%%
It is achievable and supported by statistical and scientific precision requirements to

differentiate recommended targets from upper limit of the reference range, and by

previous expert recommendations for biological variation grounds and clinical need.

MethodMethod biasbias shouldshould bebe asas closeclose zerozero asas possiblepossible inin allall

patientpatient samplessamples

MethodsMethods chosenchosen withwith lowlow imprecisionimprecision andand minimalminimal oror nono

interferenceinterference (such as carbamylated Hb, uraemic adduct and abnormal non

HbAA variants) shouldshould bebe usedused

AACB/ADS/RCPA/ESA/ADEA. Clin Chem Lab Med 2007;45,8:1083-97.



ClinicalClinical goalgoal == 33..33%%
AACB/ADS/RCPA/ESA/ADEA recommendation (Clin Chem Lab Med
2007;45,8:1083-97)

BiologicalBiological goalgoal == 44..33%%BiologicalBiological goalgoal == 44..33%%
Westgard Desirable Specifications for total error, imprecision, and
bias from biological Variation. Update 2008. www.westagrd.com

StateState--ofof--thethe--artart goalgoal == 33..22%%
Average of inter-laboratory variability obtained in EQA Scheme 2008
of Centre of Biomedical Research



Glycemic control HbA1C < 7%

referenced to a non diabetic referenced to a non diabetic 

Reference Range  of 4% - 6%

(with a deviation < 0,5%)

using a DCCT based assay

Clinical Practice Recommendation - ADA, 2001

Standard od Medical Care in Diabetes. ADA 2008



GLYCOHEMOGLOBIN  (HbA1c)
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Sample D ( 5,0 %) Sample A ( 5,8 %) Sample H ( 6,5 %) Sample F ( 7,3 %)

Sample B ( 7,9 %) Sample E ( 8,5 %) Sample C ( 9,1 %) Sample G ( 10,0 %)



Centro di Ricerca Biomedica

DCCTDCCT

Score of 
laboratory result 
from DCCT value

UnitUnit



DCCT Value = 7.3 DCCT Value = 5.9

Bias % =                                        100
Median - DCCT value

DCCT value



The new IFCC reference system for HA1c represents

the only valid anchor to implement standardization of

the measurements

HA1c results are to be reported worldwide in IFCC

units (mmol/mol) and derived NGSP units (%) using theunits (mmol/mol) and derived NGSP units (%) using the

IFCC-NGSP master equation

NGSP: National Glycohaemoglobin
Standardization Programme.

A HA1c-derived average glucose (ADAG) value

calculated from the HA1c result will be also be

reported as an interpretation of HA1c results

IFCC-WG on HbA1c Standardization



HbA1c (NGSP) = 0.915  HbA1c (NGSP) = 0.915  xx HbA1c (IFCC)  +  2.15HbA1c (IFCC)  +  2.15

IFCC-WG on HbA1c Standardization





All manufacturers should implement worldwide the 
traceability to the IFCC reference system for HbA1c. 

The deadline for implementing traceability to the IFCC 
reference system is December 31st, 2009 for all the 
instruments in current use.

IFCC-WG on HbA1c Standardization

instruments in current use.

All new instruments sold after January 1st, 2011 will 
report (as a result of an HbA1c test) both SI (mmol/mol –
no decimals) and NGSP derived units (percentage – one 
decimal), in agreement with the Consensus Statement.



Introduction of External Quality Assessment (EQA)
programs that use commutable control materials with
target values assigned using the IFCC reference
measurement procedure together with a clear
definition of the clinically allowable total error of
measurements is required. True value assignment to

IFCC-WG on HbA1c Standardization

measurements is required. True value assignment to
commutable EQA materials facilitates objective
evaluation of the performance of IVD devices,
together with an accuracy-based (instead of the
inferior consensus-based) grading of the competency
of participating laboratories



ClinicalClinical goalgoal == 44..77%%
PH. Petersen, I. Brandslund, L. Jorgensen, et al. Scan J Clin Lab Invest
2001;61:191-204.

BiologicalBiological goalgoal == 66..99%%BiologicalBiological goalgoal == 66..99%%
Westgard Desirable Specifications for total error, imprecision, and
bias from biological Variation. Update 2008. www.westagrd.com

StateState--ofof--thethe--artart goalgoal == 33..88%%
Average of inter-laboratory variability obtained in EQA Scheme 2008
of Centre of Biomedical Research
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Sample C194 ( 2,61 mmol/L) Sample C190 ( 3,39 mmol/L) Sample C185 ( 5,27 mmol/L) Sample C187 (7,55 mmol/L)

Sample C193 ( 8,10 mmol/L) Sample C189 ( 10,38 mmol/L) Sample C188 ( 13,54 mmol/L) Sample C186 ( 15,6 mmol/L)



“Small increments in blood glucose substantially increase the

risk of developing diabetes mellitus, but preanalytical and

analytical variables, such as the absence of harmonization for

glucose assays, make it difficult to correctly applied these

epidemiological insights to individual patients”



5.00 5.00 -- 5.615.61

1.47 1.47 -- 7.497.49



7.27 7.27 -- 8.058.05

1.36 1.36 -- 8.448.44



Unfortunately, until glucose measurements are

harmonized these epidemiologically correct cut

points cannot be applied with confidence to

individual patients.

Diagnosis of diabetes

•• CasualCasual plasma glucose   11.1 mmol/L (200 mg/dL)plasma glucose   11.1 mmol/L (200 mg/dL)

•• Fasting Plasma Glucose  7.0 mmol/L (126 mg/dL)Fasting Plasma Glucose  7.0 mmol/L (126 mg/dL)

•• 22--h Plasma Gluocose  h Plasma Gluocose  >> 11.1 mmol/L11.1 mmol/L during an oral glucose tolerance testduring an oral glucose tolerance test

Clinical Practice Recommendation - ADA, 2001

Reference range

•• children: 3.3 children: 3.3 -- 5.6 mmol/L5.6 mmol/L

•• adults:    4.1 adults:    4.1 -- 5.9 mmol/L5.9 mmol/L



Three major variables must be addressed to achieve harmonization:

- Proficiency test programs should be accuracy based rather than - Proficiency test programs should be accuracy based rather than 

consensus based

- Glycolysis in the specimen must be effectively limited

- The time of  day blood is collected must be taken into account



TheThe preferredpreferred biomarkerbiomarker forfor myocardialmyocardial

necrosisnecrosis isis cardiaccardiac TroponinTroponin (I(I oror T)T)

ItIt isis pivotalpivotal thatthat thesethese clinicallyclinically

biomarkersbiomarkers areare measuredmeasured withwith highlyhighly

reliablereliable andand standardizedstandardized methodsmethods toto

achiveachive comparablecomparable resultsresults



ClinicalClinical goalsgoals == 1010%%
NACB/IFCC Committee for Standardization of Markers of Cardiac
Damage Laboratory Medicine Practice Guidelines; Analytical Issue for
Biochemical Markers of Acute Coronary Syndromes. Clin Clem
2007;53:547-51.2007;53:547-51.

BiologicalBiological goalsgoals == 2424..4646 (short(short term)term)

2727..6868 (long(long term)term)
A. Wu. Clin Chem 2009;55,1:52-8

StateState--ofof--thethe--artart goalsgoals =<=<1515%%
Average of inter-laboratory variability obtained in EQA Scheme 2008
of Centre of Biomedical Research





ClassClass II
AA cardiac troponin is the preferred marker for risk stratification and,and, ifif

available,available, shouldshould bebe measuredmeasured inin allall patientspatients withwith suspectedsuspected ACSACS (Level(Level ofof

EvidenceEvidence C)C)

…….. a maximal peak concentration exceeding the 99° percentile ofof valuesvalues forfor…….. a maximal peak concentration exceeding the 99° percentile ofof valuesvalues forfor

aa referencereference controlcontrol groupgroup shouldshould bebe consideredconsidered indicativeindicative ofof increasedincreased riskrisk

ofof deathdeath andand recurrentrecurrent ischemicischemic eventsevents (Level(Level ofof EvidenceEvidence A)A)

ClassClass IIII

A multimarker strategy thatthat includesincludes measurementmeasurement ofof 22 oror moremore

pathobiologicallypathobiologically diversediverse biomarkersbiomarkers inin additionaddition toto aa cardiaccardiac troponintroponin maymay

aidaid inin enhancingenhancing riskrisk stratificationstratification ……...... NatriureticNatriuretic peptidespeptides,, hshs--CRPCRP areare

thethe biomarkersbiomarkers bestbest studiedstudied usingusing thisthis approachapproach (Level(Level ofof EvidenceEvidence C)C)
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Troponin I
- Different manufacturers

- Diagnostic systems use different calibration  

materials

- Variable antibody immunoreactivity to 
different forms  

- Differences between cTnI results

One Decisional Limit
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Tate JR, Panteghini M. Bioch Clin 2008









Troponin I

70,0

80,0

90,0

100,0

Years 1999 Years 1999 -- 20082008

< 10    10-20      20-30    >30

Optimum Desirable    Accept. Unaccept.

< 5        5-10     10-15     >15

Optimum Desirable Accept. Unaccept.

0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

Unacceptable 11,6 10,3 9,5 5,3 22,8 26,2 25,6 25,4 17,4 16,2

Satisfactory 88,4 89,7 90,5 94,7 77,2 73,8 74,4 74,5 82,9 83,0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008



CentralCentral rolerole inin thethe assessmentassessment ofof

renalrenal functionfunction andand thethe useuse ofof

creatininecreatinine valuesvalues forfor estimationestimation ofofcreatininecreatinine valuesvalues forfor estimationestimation ofof

glomerularglomerular raterate (eGFR)(eGFR)



ClinicalClinical goalsgoals == <<1010%% inin thethe relativerelative errorerror ofof eGFReGFR
Recommendations for Improving Serum Creatinine Measurement: A Report

from the Laboratory Working Group of the National Kidney Disease

Education Program. Clin Chem 2008;52:5-18

BiologicalBiological goalsgoals == 88..1616%%
Westgard Desirable Specifications for total error, imprecision, and
bias from biological Variation. Update 2008. www.westagrd.com

StateState--ofof--thethe--artart goalsgoals == 77..88%%
Average of inter-laboratory variability obtained in EQA Scheme 2008
of Centre of Biomedical Research





Average calibration bias = 16,5%Average calibration bias = 16,5%

%TE = from 4% to 54% (mean= 
23,9%)

96 to 104 umol/L

45 to 154 umol/L



% laboratories which comply the  (±10% RV)

+16,5%

Bias

+23,9%

ETa

Komenda P et al, J Am Soc Nephrol, 2008

Monitoring cycle
+2,7%+8,7%



The 90% of the participating laboratories were able

to achieve a 10% TEa performance goal after

The 90% of the participating laboratories were able

to achieve a 10% TEa performance goal afterto achieve a 10% TEa performance goal after

correction of their calibration bias.

This indicates that, in real terms, this performance

goal certainly achievable once the manufacturers

have revised their calibration processes to be

traceable to the IDMS reference method

to achieve a 10% TEa performance goal after

correction of their calibration bias.

This indicates that, in real terms, this performance

goal certainly achievable once the manufacturers

have revised their calibration processes to be

traceable to the IDMS reference method
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Sample C194 (77,8) Sample C183 (78,7) Sample C189 (240,4) Sample C185 (132,6)

Sample C193 (197,1) Sample C189 (240,4) Sample C186 (350,9) Sample C186 (350,9)
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Komenda P et al, J Am Soc Nephrol, 2008





IVD Manufacturers have to calibrate serum creatinine methods to
be traceable to an isotope dilution mass spectrometry (IDMS)
IVD Manufacturers have to calibrate serum creatinine methods to
be traceable to an isotope dilution mass spectrometry (IDMS)be traceable to an isotope dilution mass spectrometry (IDMS)
reference measurement procedure in order to reduce the inter-
laboratory bias in results and yield more accurate eGFR

be traceable to an isotope dilution mass spectrometry (IDMS)
reference measurement procedure in order to reduce the inter-
laboratory bias in results and yield more accurate eGFR



Dhatt GS, Agarwal MM, Bishawi B and  Gill J.Dhatt GS, Agarwal MM, Bishawi B and  Gill J.



The results show that the hierarchy model of the

Stockholm Conference for the setting of objective

quality specifications can be successfully

implemented in routine laboratory. Furthermore, it

The results show that the hierarchy model of the

Stockholm Conference for the setting of objective

quality specifications can be successfully

implemented in routine laboratory. Furthermore, itimplemented in routine laboratory. Furthermore, it

can be inferred that the instrument, reagents,

analytical methods and QC material are

capable of meeting objective quality criteria

consistently over a prolonged period.

implemented in routine laboratory. Furthermore, it

can be inferred that the instrument, reagents,

analytical methods and QC material are

capable of meeting objective quality criteria

consistently over a prolonged period.

Dhatt GS et al. Clin Chem Lab Med, 2007Dhatt GS et al. Clin Chem Lab Med, 2007





Clinical goals not often are identified or available

Difficulties in evaluating laboratories

performances when clinically plausible abnormal

values coincide with values at one extreme or

Several studies on Biological Variability provides

different data, consequently there is a

continuous change/update of CVw e CVg (are

they evidence-based???).

values coincide with values at one extreme or

other of the usual operating range of the

instruments



Imprecision is often different at different

concentration of analytes, and therefore, the

percentage of laboratories that achieves the ETa

goals is different at different concentrations.goals is different at different concentrations.

Standardization problems can affect the

applicability of suitable goals.



Use of commutable control materials with

target values assigned using the

reference method to assess the

Use of commutable control materials with

target values assigned using the

reference method to assess thereference method to assess the

performance of clinical laboratories and

the success of their accuracy transfer

processes.

reference method to assess the

performance of clinical laboratories and

the success of their accuracy transfer

processes.



Objective evaluation and post-market survelliance of the

performance of IVD medical devices with an accuracy-

based (instead of inferior consensus-group) grading

Objective evaluation and post-market survelliance of the

performance of IVD medical devices with an accuracy-

based (instead of inferior consensus-group) grading

International cooperation among IVD manufacturers,

clinical laboratories, professional organizations and

EQAS/PT providers in order to establishing measurement

traceability

International cooperation among IVD manufacturers,

clinical laboratories, professional organizations and

EQAS/PT providers in order to establishing measurement

traceability



Is it possible to set

Quality SpecificationsQuality Specifications

based on the Hierarchy of Modelsbased on the Hierarchy of Models

to evaluate the laboratory laboratory 

performances in the EQA Schemesperformances in the EQA Schemes



but

criteria and goals have to be defined in

order to harmonize the approach to

evaluate the laboratories’ EQA results.



Current European EQA limits (1996)

Analytes arranged in ascending biological variation

EQAS Organizers WG on Quality Goals. Eur J Clin Chem Clin Biochem 1996;34:159-65



Objective criteriaObjective criteria

for evaluating thefor evaluating the
quality of medicalquality of medical

laboratorieslaboratories

Objective criteriaObjective criteria
for evaluating thefor evaluating the
quality of medicalquality of medical

laboratorieslaboratories

Improvement inImprovement in
Calibration/QualityCalibration/Quality

Control proceduresControl procedures

Improvement inImprovement in

Calibration/QualityCalibration/Quality
Control proceduresControl procedures

Objective criteriaObjective criteria
for addressing for addressing 

improvement improvement 

strategies and forstrategies and for
designing safer and designing safer and 

Objective criteriaObjective criteria

for addressing for addressing 
improvement improvement 

strategies and forstrategies and for
designing safer and designing safer and 

and eventual nonand eventual non--
conformitiesconformities

and eventual nonand eventual non--
conformitiesconformities

designing safer and designing safer and 

moremore
accurate diagnosticaccurate diagnostic

systemssystems

designing safer and designing safer and 

moremore
accurate diagnosticaccurate diagnostic

systemssystems

HigherHigher--Quality AnalyticalQuality Analytical

PerformancesPerformances

HigherHigher--Quality AnalyticalQuality Analytical

PerformancesPerformances

BetterBetter--Quality andQuality and
comparability of datacomparability of data

between clinical laboratoriesbetween clinical laboratories

BetterBetter--Quality andQuality and
comparability of datacomparability of data

between clinical laboratoriesbetween clinical laboratories


