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Post-analytical software is needed

ordering

collection

transportanalysis

reporting

interpretation

- Detection of high 
risk patients

- Interpretation of 
complex data

- Diagnostic support
- …

Bietenbeck, Streichert
Diagnostics 2021

adapted from
Gungoren CCLM 2023



Laboratory medicine discovers more markers
                                       

                                                

                            

                                                

    

  

  

  

  

  

  

  

  

   

   

  
  

  
  
 
  
  
 
 
  
 
 



Cost pressure increases



Working age population decreases

OECD



Software with different complexity

Costa et al. JMIR Med 2021 Master et al. Clin Chem 2023



Software is expensive to build but cheap to 
run

CRP

PCT
CRP by XY in Serum

PCT by AB in Serum 

CRP by XY in whole blood

PCT by CD in Serum 

CRP by Z in Serum

PCT by CD in Serum 



Requirements for software usable with 
diverse measurements
- Measurements need to produce a comparable result for a 

comparable patient
- Approximately the same bias

- Approximately the same imprecision

Not needed:

- harmonized reference interval

- harmonized units

- (Traceability)



Legal requirements lengthen software 
development

- Software development and implementation need long-term stability

Flowchart for EU guideline MEDDEV 
2.1/6 on IVD software (from Johner
„Correctly classifying IVD software“)



Ideal world

• Traceable measurement

• Commutable material

• reference method procedure as target value

Comparability of results

Long-term stability



Peer groups with consensus values for non-
commutable samples

• Robust central tendency (median, “algorithm A” ) as target value (ISO 13528)

Manufacturer B

Manufacturer A
Manufacturer C



Consensus values also compensate 
manufactures’ bias 

labs

Manufacturer B

Manufacturer C

Manufacturer A



EQAs with consensus values are easy to pass

 consensus values for “peer groups“ can impede comparability of results

 Long-term stability not guaranteed 

 Error budget for consensus values should be smaller than for reference 
method values to account for bias of the peer group

• True value 5, bias 0

• Target value 5

• Imprecision 0.5  => CV 10%

• True value 5, bias 5

• Target value 10

• Imprecision 0.5  => CV 5%



Better logistics can expand use of patient 
material

• Commutability guaranteed 

• Smaller batches?

• Evaluation more complex?

• Limited range of target values ?

focus on comparability 

Hard to guarantee long-term stability



• comparability ?

• long-term stability ?

Data-driven QC can supplement traditional 
EQA

„Percentiler“, Goossens et 
al., Clin Chim Acta 2015



Different test formats can have very different 
performance characteristics



Simulation: Can Measurement Uncertainty 
(MU) provide the necessary information?

MU = 5% MU = 50%

Master et al. Clin Chem
2023



When MU is included algorithms perform 
reliable even on new data sets



… but with MU included overall performace is 
considerably worse



• Post-analytical software is increasingly needed to interpret laboratory 
results.

• Comparable laboratory measurements with long-term stability 
facilitate development of post-analytical software.

• EQA schemes based on consensus values accounting for 
manufactures’ bias, schemes with patient material and fast logistics 
and data-driven EQA schemes can foster comparability (and long-
term stability) of measurements.



Thank you for your attention


