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Recap – PBRTQC process and terminology

uTL

lTL

- Upper and lower 
truncation limits

- Block size 
- Algorithm (with or 

without transformation)
- Upper and lower control 

limits

uCL

lCL

error detection
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PBRTQC for what analytes?
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PBRTQC is suitable for

• Laboratories with data processing capabilities

• High-volume tests (e.g. > 200/day)

• Detecting a bias
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PBRTQC works best with low variation of 
measured values
𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑒𝑎𝑛

𝑆𝐸𝑀 =
𝜎

𝑛

𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑆𝐸𝑀 = 3%
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PBRTQC works best with…

• Analytes with a “small” measuring range and a small robust 
normalized spread: IQR(measurements) /median(measurements) < 1

• Analytes with little temporal variation (e.g. no seasonal differences)

• Analytes with a homogenous distribution of extreme values (e.g. not 
all ICU samples at the same time)

• Biological variation, reference range, etc. do not matter !
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Preliminary simulation

• PBRTQC has to be adjusted to the individual laboratory

• https://pbrtqc.bietenbeck.net
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Preliminary simulation
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Preliminary simulation

Please provide feedback!
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Finetuning parameters
based on a simulation with 10 analytes and 460 000 historical patient 
measurements each

Bietenbeck et al., ClinChem 2020
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Truncation limits

• Winsorizing (“moving” an outlier 
to the truncation limit) is almost 
always better than simple removal 
of outliers. 

• Reference limits are poor 
truncation limits.

• Manually selected truncation 
limits perform well

uTL

lTL

Bietenbeck et al., ClinChem 2020
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Block size

• Use simulation to find the best parameter, the block size is important
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Algorithm

• exponentially (weighted) moving average, moving Harrell–Davis 50 
percentile estimator (HD50), moving average, and moving median

• Use Box-Cox and not logarithmic transformation

• Medians need no truncation and no transformation.

=> No algorithm is superior for all analytes.

mailto:lab@bietenbeck.net


Dr. med. Andreas Bietenbeck | lab@bietenbeck.net | Institut für Laboratoriumsmedizin, Medizinische Mikrobiologie und Technische Hygiene |München Klinik
14

Control limits

• How many false 
alarms can you 
tolerate?

• Use percentiles of 
daily extremes to 
set control limits as 
tight as possible. 
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Think ahead –
PBRTQC alarms can happen at any time

van Rossum et al., ClinChem 2017 Fleming et al., Clin Biochem 2015
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The way ahead
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Detecting imprecision

Liu et al., Clin Biochem. 2018
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Risk-based PBRTQC ?

Klonoff et al.,
J Diabetes Sci Technol. 2014

Critical range !
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PBRTQC and meterological traceability?

Armbruster;
Clin Lab Med 2017

IQC sample PBRTQC?

EQA

assayed IQC 
samples ?
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How to combine IQC and PBRTQC

Bietenbeck et al.
ClinChem. 2017

• IQC and PBRTQC 
complement each other
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Regression-Adjusted Real-Time Quality 
Control

• PBRTQC on 
residuals of 
regression

• Regression 
adjusted 

• Department

• Diagnosis

• Age 

• Sex
Duan et al., ClinChem 2021
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Multilevel PBRTQC?

“… the baseline regressor removes daily average autocorrelation, seasonality, 
small shifts caused by reagent lot change, calibration, and other subtle changes 
in the analytical process that do not have a significant clinical impact.” (Duan et 
al., ClinChem 2021)

Detect large 
errors quickly

Detect lot-to-
lot changes

slowly
?
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Conclusion

• PBRTQC is suitable analytes with a “small” measuring range  

• Use simulations to determine the best parameters for your 

laboratory 

• Learn how to use the powerful new QC tool PBRTQC in your QC 

strategy

mailto:lab@bietenbeck.net


Dr. med. Andreas Bietenbeck | lab@bietenbeck.net | Institut für Laboratoriumsmedizin, Medizinische Mikrobiologie und Technische Hygiene |München Klinik
24

Thank you for your attention
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How to start PBRTQC?

• The first PBRTQC result is calculated after one “block size” of 
measurements is complete. 

• Start with value from last day?
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