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Performance specifications should
be dependent on

The control material

The commutability of the control material will
determine if a target value from a reference
method or reference material can be used



Commutable control material
i.e. Control material behaves as a patient material

Example CRP

Bukve T, Stavelin A, Sandberg S. Clin Chem. 2016;62:1474–81.



Commutability

Even if a control material is not commutable
between methods, we think that it is 
commutable within one measurement method. 

We therefore often give method specific target 
values
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Figure 2
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Conclusion

When EQA control material shows lot to lot 
differences:

Patient samples can show the same 
differences

Patient material does not show the same 
differences and the control material is then
non-commutable between lots



Should there be performance specifications 

depending on the quality of the control material?

Commutable material with target value

Method variation

Lot variation

Participants performance

Method median

Lot variation

Participants performance

Lot median

Participants performance



Should target limits be set depending on 

a common target value, method specific target 

value or lot specific target value

Consequences of similar target values



Conclusion

Performance specifications should be 
dependent on what control material you are
using and how you set the target value
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Regulatory vs Educational

It influences the EQA/PT organisation –
«police» vs «teacher»

In general much wider limitis for Regulatory
schemes (for example CAP and Rilibaäck) 
compared to Educational schemes (most 
European schemes)

Cheating?
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Performance specifications

Quality control rules / total error /Prec/trueness

Meausurement uncertainty, EQAS / Lot to lot variation 

Precision              Bias

Perf spec. modifier

The importance
of 

Performance 
specifications



Consensus statement



Model 1. Based on the effect of analytical
performance on clinical outcomes

1a. Direct outcome studies 

1b. Indirect outcome studies

Model 2. Based on components of biological
variation of the measurand

Model 3. Based on state of the art 



Model 2. Based on components of

biological variation of the

measurand

This attempts to minimize the ratio of ‘analytical
noise’ to the biological signal. 

The limitations are that much of the current
data/studies have not been carried out in a proper 
scientific way and therefore contains flaws. 



Within-subject variation

Carobene A et al  Clin Chem Lab Med. 2013;51:1997–2007. 



To improve biological variation

data
1. To use a critical appraisal check list to evaluate

papers on biological variation. 

2. To collect samples to analyze most 
measurands on biological variation

3. To collect data on biological variation in a new
database on www.eflm.eu

http://www.eflm.eu/




“EFLM BV-WG project: new experimental BV data

Samples collection from healthy volunteers

for biological variation values update” 

1  Servizio Medicina di Laboratorio, 

Ospedale San Raffaele, Milano, Italy.

4 Hospital Universitario La Paz, Madrid, Spain, and 

Quality Analytical Commission of Spanish Society of 

Clinical Chemistry (SEQC).

6 Acibadem University, School of 

Medicine, Atasehir, Istanbul, Turkey. 

3 Haukeland University Hospital, 

Bergen, Norway.

5 Dept. of Laboratory Medicine  University 

Hospital, Padova –Italy. 

2 Wilhelmina Ziekenhuis Assen Europaweg-

Zuid 1, 9401 RK Assen, the Netherlands.







Model 3. Based on state-of-the-art 

This relates to the highest level of analytical performance
technically achievable. Alternatively, it could be defined as 
the analytical performance achieved by a certain
percentage of laboratories. 

The disadvantage is that there may be no relationship
between what is technically achievable and what is needed
to minimize the ratio of ‘analytical noise’ to the biological
signal or needed to obtain an improved clinical outcome. 





Essential information
to have a background to set performance specificaitons

1) statement on the EQA material and its commutability

2) the method used to assign the target value; 

3) the data set to which APS are applied; 

4) the applicable analytical property being assessed (i.e., 
total error, bias, imprecision, uncertainty); 

5) the rationale for the selection of the APS; 

6) the type of the Milan model(s) used to set the APS. 

Jones et al Clin Chem Lab Med 2017; 55; 949-55 



Thank you


