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Why should we control the quality 
of our analytical data?



Although we use ingenious sophisticated analytical 
methods they can provide erroneous and therefore 
misleading data.

Medical action based on false data is more dangerous than 
medical action without certain data.

NO NUMBER IS SAFER THAN A FALSE NUMBER!!



Validation of Analytical Methods
for every metabolite to be quantified

• Specificity
• Selectivity 
• Accuracy 
• Trueness (Bias)

– Bias (total systematic error)
• Precision (repeatability and reproducibility)
• Linearity 



Validation of Analytical Methods
for every metabolite to be quantified

• Calibration
• Range incl. detection limit
• Matrix variation effect
• Recovery 
• Robustness
• Sensitivity 



ACCURACY

(fair accuracy) (poor accuracy)

(high accuracy) (fair accuracy)



Please put your hand up if you perform internal
quality control by using a pooled urine/plasma:

• at amino acid analysis
• at GC-MS analysis of organic acids
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PERFORMANCE OF INTERNAL 
QUALITY CONTROL

questionnaire 1995

QC Organic acids (n = 76) QC Amino acids (n = 121)



INTERNAL QUALITY CONTROL

AIM: to limit the analytical variation by 
controlling the day to day performance of the 
analyses in your laboratory;

- Precision (repeatability and reproducibility)
- Trueness (Bias)
- Linearity



INTERNAL QUALITY CONTROL
Material to be used (matrix must be similar to 
samples for the daily analyses):

pooled plasmas and/or urines possibly        
spiked with metabolites; * home made

* commercial available



INTERNAL QUALITY CONTROL
Frequency of internal quality controls
guidelines:
- Batch processing: analyze a pool sample each run

- Continuous processing: analyze a pool sample each 24 hours

- Analyze a pool sample after:
- change of chromatographic parameters
- refreshment of buffers
- refreshment of derivatization agent (e.g. ninhydrin)



EXTERNAL QUALITY CONTROL

AIM:  1. To optimize inter-laboratory comparability

2. To approach the accuracy of analytical data 
(data from many laboratories needed)

3. To check your internal quality controls

4. To improve diagnostic skill by Proficiency 
testing



INTERNAL & EXTERNAL QC 
GUIDELINE:

• Firstly, control the analytical / methodological 
performance with well defined pooled urine and/or 
plasma samples.

• Secondly, use the data from the ERNDIM QAP to check 
your internal quality controls.

• Don’t use the external control samples for your internal 
quality control.

IMPORTANT: evaluation and aftercare
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Amino acid QC scheme: Precision vs. Amino acid QC scheme: Precision vs. InterlabInterlab variationvariation
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Mean all labs 114 
µµmol/Lmol/L



Mean all labs 12.9 
µµmol/Lmol/L
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