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Correlation of results for different characteristics 

 

ISO 17025 

5.9: Assuring the quality of test and calibration 
results 

 
Retesting 

 

 
Replicate tests 

 

 
Proficiency-testing 

 

 
Use of CRMs and/or RMs 

 



• ISO 17043 (definition 3.7): “Evaluation of 
participant performance against pre-
established criteria by means of 
interlaboratory comparisons” 

• Independent assessment of the technical 
performance of a laboratory, necessary to 
assure the validity of measurements. 

 

 

Proficiency-testing 
 

WHY? 



Measurements give rise to inaccuracies, 
technically known as “errors”.  Errors arise 
because of unavoidable variation in the 
chemical procedure employed to make the 
measurement.  

The measurement of chemical concentration 
requires far more complicated procedures 
than typical physical measurements such as 
length or time 

 

BECAUSE 
 



• So, even though our analytical methods are 
validated, participation in proficiency testing is 
a MUST.  

 

Method inaccuracies 
 

ISO Requirement 



• A score of zero implies a perfect result. This will happen quite rarely 
even in perfectly competent laboratories. 

• Laboratories complying with the PT will commonly produce scores 
falling between - 2 and 2. They might expect to produce a value 
somewhat outside this range occasionally, roughly about one time 
in twenty (Questionable results).  

• A score outside the range from –3 to 3 would be very unusual for a 
laboratory operating under quality standards, so the cause of the 
event should be investigated and remedied (Corrective Action). 

How is our performance evaluated? 

z-score 



• Satisfactory z-score does not only give 
information on the good performance of the 
analytical system. 

• Treatment of PT samples is a complex chain of 
events, comprising every aspect of laboratory 
management and technical experience. 

What does z-score implies? 



What does z-score implies? 

• Selection of PT 
• Reception of sample 
• Treatment of sample 
• Technical staff  
• Laboratory equipment use and calibration 

(scales, pHmeter, micropipettes, shakers, 
centrifuges) 

• Reagent quality 
• Certified Reference Material quality 
• Quality controls 
• Instruments calibration (HPLC, GC) 
• Integration software  
• Analyst qualification 
• Data treatment 
• Reporting results 
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• Laboratory’s Quality System is well functioning 

• Satisfactory technical performance 
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Interpretation 
A single laboratory would typically produce z-
scores covering the range –2 to +2: the following 
set [0.6, -0.8, 0.3, 1.7, 0.7, -0.1] would be typical. 
The small ups and downs between the scores do 
not indicate a change in performance – they arise 
by chance. So 1.9 is not ‘worse’ than 0.2: it does 
not indicate deterioration in performance.  



• Official Laboratory for National Fisheries Service 
(SERNAPESCA):  National Residues Control Plan 
for antibiotics and contaminants (salmon, trout, 
aquaculture products) 

• Service Laboratory for National Agricultural 
Service (SAG): National Residues Control Plan for 
antibiotics and contaminants (pig, poultry, 
bovines, ovines and honey)  

• Accredited under international regulation ISO 
17025, since 2002. 
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P R O F I C I E N C Y  T E S T S  



• Satisfactory z-score guarantees lack of systematic 
errors? 
– Small systematic errors can still allow for satisfactory 

z-score, and the only way to detect them is to analyze 
consecutive PT for the same analite. 

– Consecutive performance scores, for the same 
parameter, which have the same bias sign against the 
assigned value, should be evaluated. 















• As a basic principle, laboratories should always 
investigate unsatisfactory results (z-score>|3|) 

• For questionable results (|2|<z-score<|3|), 
laboratories can establish a criteria for launching 
an investigation, considering for example: 

– 2 consecutive questionable performance scores 

– A given number of consecutive satisfactory results, 
but with the same bias sign against the assigned 
value. 

Non satisfactory results? 



• Every unsatisfactory result must be faced with a full 
investigation and a Corrective Action. 

• Questionable results must be analyzed over time, in case the 
same inaccuracy happens in future tests, and in search for 
trends. 

• However, individual questionable results should be analyzed 
using the laboratory’s Preventive Measure procedure. 

• The key to both procedures is the Root Cause Investigation 

Corrective Action Preventive Measure 

Non satisfactory results? 



• Clerical error: 

– Reporting problem (units, format) 

– Sample tracking 

– Interpretation  

• Technical problem: 

– Sample preparation 

– Equipment failure 

– Calibration 

– Sample storage 

• Problem related to the PT scheme: 

– Matrix difference between PT and routine samples 

– Parameter concentration outside the scope of laboratory methods 

– Lack of stability or homogeneity 

 

 

Causes for poor performance 
 

 

Root Cause Investigation 
 



• Two samples, same matrix, same analite, 
different concentration 

• Questionable results 

• Root cause investigation 

– Clerical error? 

– Technical problem? 

– PT scheme? 

 

 

 

Root Cause Investigation 
 

SAME CONDITIONS 



 

 

Matrix difference between PT and routine samples 

 Analite concentration outside the scope of 
application of the method 

 Inappropriate peer group 

 

 
 

Causes for poor performance 
 

 

PT Scheme 
 



 

 

When choosing a PT, if possible, concentration levels 
in the PT samples should be within the validated 
range of concentration in the laboratory. 

 Reporting results outside this range, can increase 
inaccuracies of the method. 

 

Causes for poor performance 
 

 

PT Scheme 
 



• Validated range of concentrations in Farmavet 
for Sulphonamides: 

 5 ppb  200 ppb 

• Concentration levels for Sulfaquinoxaline 
above validated range. 

• There is no information regarding analite 
behavior at this concentration level (Linearity 
of the calibration curve) 

• Inaccurate results 



 Check estimated 
concentration levels of 
PT test 

 Validate additional 
calibration curves 
(higher concentration 
levels) for PT samples 
outside our scope 

 Not reporting results 
outside the method’s 
application scope 

 

Preventive Measure 

 Blind sample analysis 

 Additional PT 
participation for the 
questioned analite  

 

Effectiveness 


