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Comparisons of Synthetic vs Real PT items
The whole underlying underpinning article of faith is that your performance as described 
by the output of a Proficiency Testing [PT] Scheme/Programme truly reflects your 
performance in ‘real life’, both in terms of the results and interpretations, that you make 
day-in, day-out.

Most EQA is a compromise, but a successful EQA programme is one where the benefits
of a particular approach outweigh any potential shortcomings.

In some physical PT/EQA you can actually send out real, genuine items. This is the ideal
scenario. In my area of the biological/ health field where fresh, straight out of the arm,
blood samples would be the natural EQA Material [EQAM], we do not have that luxury.
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Comparisons of Synthetic vs Real PT items
Extreme example Point of Care Testing (POCT) ~ finger prick blood

You can’t send 
out severed 

fingers to mimic 
what the end 

user has as his 
regular sample 

presentation
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Comparisons of Real vs Synthetic EQA materials
Real Synthetic

No worries about Commutability Prove, not just assert, Commutability

Limited Concentration ranges Wide and Challenging concentrations possible

Volume constraints Can have enough volume to allow repeat 
distributions over many years

Limited sample types Ability to challenge with different ‘spikes’ / 
isoforms and with inter-related concentrations 

and conduct Recoveries etc

Often restricted to a snapshot Challenge at cut-offs and at different scenarios

Inability to source challenging Specimens Construct, within reason, any Specimen you want

None of this affects choice of targets and use of Reference Method Values, which is a talk in itself



© Copyright, Birmingham Quality 2023
5

Homogeneity is always crucial, whether you are using
Genuine or Synthetic EQA Specimens

EQA Providers are obliged to assess homogeneity as part of their ISO/IEC17043:2010 Accreditation requirements.

Most do this as a matter of course, but there are myths and legends as to how resources should be best targeted.

Well mixed, aqueous or serum-based samples are essentially simple to deal with.

Whole blood material requires extra care in mixing without causing damage to cells

Faecal material is difficult to deal with due its viscosity.

Lyophilised material needs assessing across the ‘racks’ with different positions / hotspots etc

You need to be checking what happens after your specimens have left the building as well as before.

It matters not a jot for the statistical handling of your results if they left your Laboratory in a perfect condition but were
compromised to a varying degree after that. No Algorithm A, or even Algorithm Z, can fix this.
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Homogeneity ~ MacKenzie’s Hedgehog Jobby meets Countdown
a real life issue for the best way to measure FIT  (Hb in Faecal Material)

6
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Cortisol ~ Specimen Choice and Frequency might mask
performance Characteristics of both Methods and of Laboratories

Cortisol
Between-lab 

agreement by method
Cortisol 

method bias
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Cortisol reminder
• Material - Endogenous Male, Endogenous Female and some with added Cortisol
• Field Method MS as target value; validated against Reference Method
• Sex differences in assays, which you can identify on the six month summary table
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Tri-modal Distribution on Pregnancy serum  ~ Cortisol 510A

Alinity MS MS
target

Atellica

Cobas
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Norethisterone interference in Testosterone Assays

Distribution of Serum Total Testosterone concentrations for pooled female serum samples containing 
0, 15 and 30 µg/L added Norethisterone at Distribution 379 (left), November 2011 and Distribution 457 (right), October 2018.  
Serum concentrations of Norethisterone up to 15 µg/L (50 nmol/L) can typically occur after administration of 5 mg Norethisterone.
When Norethisterone is prescribed for contraception, the administered dose is typically 350 µg daily, whereas Endometriosis or Menorrhagia can be up to 15 mg daily.
Note Red Circle method’s results changing from unaffected to affected, over time.  You cannot assume that there will always be progress!

Red Square is 
Mass Spec 
value and is 

the ‘true; result 
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Paracetamol
Probing method bias by using Recovery experiments at a range of concentrations 

and also using different base materials to remove any matrix-related effects.  

This type of experiment is possible only by using synthetic EQA; you could look at Reference Method Values in native specimens across a range of 
concentrations if it was possible to collect/bin and pool, but this doesn’t really cut to the chase like this simple Recovery Experiment can. 
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Commutability
Commutability is a property of a reference material (RM) that relates to the 
closeness of agreement between results for a RM and results for clinical 
samples (CSs) when measured by 2 measurement procedures (MPs). 

Commutability of RMs used in a calibration traceability scheme is an essential 
property for them to be fit for purpose. Similarly, commutability of trueness 
controls or external quality assessment samples is essential when those 

materials are used to assess trueness of results for CSs.

Part 1: General Experimental Design
Part 2: Using the Difference in Bias Between a Reference Material and 
Clinical Samples
Part 3: Using the Calibration Effectiveness of a Reference Material

+ other papers including EQA (in press)
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Commutability

15

Rule 0 – you need specific assays!
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IFCC Working Group on Commutability has been producing
recommendations since 2018 ~ this is from September 2023

Greg Miller leads a group of statisticians, EQA providers and Diagnostic Kit manufacturers 
bringing their expertise to the table.  This is paper 5.
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IFCC Working Group on Commutability has been producing
recommendations since 2018 ~ this is from September 2023

On the surface, simple to do, but there are multiple 
pair-wise comparisons to make ~ not practically easy 
to perform due to specimen volumes, logistics etc etc
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Creatinine

this is just to set the scene 
for the type of results we 

get in the Scheme
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Creatinine Fingerprint bias plots, colour coded by method  - 3 Distributions, 9 Specimens 
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Creatinine (and most measurands)

Interfering substances are ‘diluted out’ when multiple donations are ‘pooled’ together:

– IQC, by its very nature has to use pooled material
– Some EQA providers only use pooled material
– Pooled material is very useful in EQA for:

• Schemes with large numbers of participants
• Multiple distributions of the same pool to assess assay stability
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If we know different assays give different results, then 
why not use an MLTM target value?

• Our Target Values are what we consider the ‘best estimate’ of the truth to be.
• Creatinine – enzymatic method mean, which is periodically validated by 

analyses of many of the pools by a reference method

At a reference method creatinine of 100 umol/L
the enzymatic mean is 100.7 umol/L
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Glycated Haemoglobins Scheme  

• Accredited ISO/IEC 17043:2010
• Three Whole blood specimens 
• ~ 500 Participants 
• 2 Analytes in the Scheme 

• HbA1c [IFCC] and [DCCT]
• Samples are from Diabetic

and Non Diabetic donors, and 
Manipulated Whole Blood

.
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PCS901 has 150 Participants measuring HbA1c and a further 150 measuring Lipids.   
PCS902 has almost 1000 Lipid and HbA1c users in total, using a different HbA1c device.

We do go down to as few as 20 Participants for unique combinations/frequencies!

Participant SP123456
Both samples  OK this time, but one out back at 
Distribution 106. so overall performance yellow

Participant SP234567
Both samples OK this time and all of the recent samples 
green, so overall performance green “Good”.
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The preferred material for our specimens is diabetic donor blood

The range of HbA1c concentrations available had changed over the years:

2019
Majority of volunteer donors 

undergoing successful
diabetes treatment

2010 2023  
use of in-house material

helped to increase 
concentrations covered
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Suitability for all methods

Curves for the in-house glycated specimen 437A provided by the European Reference Laboratory for
Glycohemoglobin: capillary electrophoresis (Sebia), affinity chromatography (Trinity Biotech) and ion-
exchange chromatography (Menarini).

In-house POCT testing performed on a range of devices including Afinion (Abbott) and DCA Vantage
(Siemens).

Microscopic examination of intact cells of our synthetic material to prove integrity

Refrigerated storage
x1000, Scale bar 10µm

Room temperature
storage
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Use Synthetic material to your Advantage
Check, check and check again its suitability, homogeneity and commutability but then use it to
probe assays at a more frequent and more challenging areas than you might get with run-of-
the-mill native specimens.

The future is in Value Added EQA, not Railway Timetables of PT means, SDs and CVs.

Every cloud has a silver lining. Synthetic EQA material is often a non-negotiable for some
Schemes/Programmes because of volumes required, but don’t let that fool you into thinking its
second best.

It is different, yes, but you can use it to your advantage and raise the bar of Quality in your are
of interest.

Probe with extended concentration ranges, interferences, cross reactivity, baseline security,
parallelism, repeat distribution over years, clinical scenarios
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