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Positions

• Chemical Pathologist in Sydney
• Chair of Chemical Pathology Advisory 

Committees for RCPA and RCPAQAP
• Member JCTLM executive
• Co-Chair IFCC WP on CKD
• Co-Chair Australian Working parties on:

– eGFR
– Urine albumin

– HbA1c for diagnosis
– Common reference intervals



OverviewOverview

• Introduction
• Uses for QAP results

• Selected Examples
– Key papers
– Australian Developments

• Conclusions
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“ 5 Pillars of Traceability”

• Reference Materials
• Reference Measurement Procedures
• Reference Measurement Services
• Common Reference intervals
• External Quality Assurance

– Mauro Pantegini



Interpreting laboratory resultsInterpreting laboratory results

All numerical laboratory results are interpreted 
by comparison. 
Comparison may be with:

•A clinical decision point

•A population reference interval

•A previous result from the patient

5-Aug   1-Aug
Sodium:       140       145   mmol/L Per-Hyltoft petersen, 2004



Valid comparisonsValid comparisons

• For a valid comparison the results from the 
comparator must be comparable to your results

• Clinical Decision Point

– Method used to perform the study

• Population reference interval

– Method used for the reference interval study*

• Previous result on the patient

– Method used for the previous result*

*May be your laboratory or elsewhere



Why?Why?

• For safe, evidence-based medicine, laboratories 
must provide consistent, comparable results.

• Patient safety
• Application of evidence

• Waste avoidance



Today’s assays

• Excellent reference materials (for some)
• Excellent reference methods (for some)
• Excellent reference laboratories (for some)
• Clear processes for manufacturers
• Clear performance goals for 

manufacturers (for some)
• Accredited routine laboratories

….. It’s all OK?



Laboratory Medicine ProceduresLaboratory Medicine Procedures

• Write down how to do it right
• Do it right
• Prove we have done it right

– Assay verification / validation
– Internal quality control
– External quality assurance



A metrologist…

• Someone who trusts nothing and trusts 
no-one
– Anonymous Australian metrologist



Quality Assurance ProcessQuality Assurance Process

QAP
• Prepare samples
• Distribute samples

• Receive results
• Prepare report
• Send out report

Laboratory

• Receive samples
• Measure samples
• Return results

• Receive report
Interpret report
�Quality confirmed?
�Action if needed?

Pathology Community : Can we share reference 
intervals, decision points, monitor a patient across labs

Can we fix 
problems?
manufacturers,
metrologists, 
labs, others 





Same Lab
Same Instrument
Same Method 
Same Calibrator 



Different Lab
Same Method
Same Calibrator 



Different Lab
Same Method
Different Calibrator 



Different manufacturer
Different Method
Different Lab



Different Reference Lab



Different Ref material



Comparing ResultsComparing Results

• Required to assess clinical utility
• Can be many, many steps in comparability chain

• EQA can confirm comparability:
– With reference method
– With other results

• Same method
• Different laboratories
• Different methods

• Can inform decisions about use of results

• NEEDS: commutable materials; quality standards



Some examplesSome examples





IMEPIMEP--1717



IMEPIMEP--17 17 –– Local Use Local Use -- creatininecreatinine



Key Example Paper:Key Example Paper:

• Commutable Material
• Reference method measurements
• Valid quality criteria



Miller et al, IronMiller et al, Iron

All methods at “minimal level”, most at “desirable level”

Optimal

Desirable

Minimal



Responses: Labs, Manufacturers, Profession?Responses: Labs, Manufacturers, Profession?

Optimal

Desirable

Minimal

Profession: Most labs can use same reference interv als 



Why Results might be differentWhy Results might be different

• Materials: selection, purity, value assignment, 
stability, homogeneity, preparation

• Methods: bias, precision, analytical specificity

• Traceability chain: number of steps, 
concentrations for transfer, summation of all 
errors

• There is always more uncertainty with more 
steps

• There is always more variation with more 
analysers, more methods, more laboratories



Similar StudiesSimilar Studies

Commutable material, value assigned, quality limits

Limitations:
•Expensive
•Limited sample numbers

•Limited sample concentrations

•CAP, UK-NEQAS, SKML, (RCPAQAP)…



IFCC IFCC -- RELARELA





Between laboratory CV
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Australian ActivitiesAustralian Activities

• AACB  Harmonisation activities
– Common reference intervals / decision points
– Critical alert limits

• RCPA
– Loinc Codes
– Units

• All activities use “EQA” data
• Many use RCPAQAP 
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Creatinine - Australia
2011 survey, 7 methods, 21 labs

Can adopt common reference 
intervals (in adults), supports eGFR

With thanks to Gus Koerbin (ACT) and AACB



Serum Creatinine - Male

6.4%



ALT - Australia

Unable to share reference intervals
Why is it there, can it be fixed?



HbA1c HbA1c –– Whole blood Whole blood -- 20122012

Median
5.9 %

(41 mmol/mol)

Ref.
5.7%
(39 mmol/mol)





HbA1c HbA1c –– Whole blood Whole blood -- 20122012

Median
5.9 %
Ref.

5.7%
(5.54 – 5.86)



HbA1c HbA1c –– Whole BloodWhole Blood

• Working Party formed
– Pathologists, Diabetologists, Scientists, QAP staff

• Aim to use data for:
– Establishing performance criteria
– Assessing suitability of methods for use
– Providing feedback to labs
– Providing confidence to users



QAP QAP -- Allowable Limit of PerformanceAllowable Limit of Performance

• “Quality Standard” for assessing QAP results

• Based on Clinical decision making

• Highest level of Stockholm criteria
(usually biological variation)



Allowable Limits of Performance
±0.5 up to 2.5, ±20%>2.5 nmol/L

RCPA QAP Interim ReportRCPA QAP Interim Report



Meaning of ALPMeaning of ALP

Basis
“Total Error” – Can share reference interval
“Imprecision” – Can Monitor

Level
“Optimal” – no need to improve
“Desirable” – satisfactory
“Minimal” – just satisfactory



CK CK -- 20122012

• All labs (nearly) within limits
• Optimal Precision limits
• Can monitor patients from lab to lab

• Can share reference intervals



QAP QAP –– Other usesOther uses



AACB ASM 2006 - poster



ResponseResponse

• Working Party
– RCPA, AACB, ASCEPT, RACP

• Considered all factors
– Current practice, current guidelines, textbooks 

and websites, international practice, clinical use, 
laboratory effects

– Patient safety is highest priority

• Distributed document widely for comment

• Re-drafted
• Approved by parent bodies Published …







Numbers are the easy part?Numbers are the easy part?



Personal ObservationsPersonal Observations……

• If labs can do it differently, they will
• Unless EQA can show labs are the same, 

assume they are not

• If EQA shows lab differences, it will not fix itself
• Action requires people talking, setting standards 

and doing

• Action can be local, national or international



FundingFunding

• Pathology is funded for laboratories to provide 
results

• There is little funding for organisations to make 
the results and reports the same

• The process is slow ….



Conclusions

• EQA is vital to ensure comparability of 
results

• (Ideally confirming everything is OK)
• If problems found, action is required

– If not us, who? If not now, when?

• Mauro Panteghini
– “5th Pillar of traceabilty”


