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In Vitro Diagnostica Directive 
European Union 

__________________________________________ 

 “....  the traceability of values assigned to 

calibrators and control materials must be 

assured through available reference 

measurement procedures and/or reference 

materials of higher order ...” 



Implementation of the Traceability Concept 
_______________________________________________ 

by 
 

-  Diagnostic  Kit   Manufacturers 
 

-  External Quality Assessment  Schemes    
     



 

 Implementation of the Concept of 
Traceability in German EQA  (1987) 

 
       

 
  
    
   

-   On the basis of the German Law for Calibration  
    and the Directives of the Federal Medical  
 Association whenever available Reference 
 Method Values must be used as target values 
 in EQA since 1987.  
  
   
  

 
  

   

__________________________________________________ 

 -   Considerable improvement in standardization 
 and comparability of test results has been 
 achieved. 



 
 
DGKL Reference Procedures 
      
   

• Electrolytes:                  
Calcium      

      Chloride                                          
 Lithium   
     Magnesium   
      Potassium    
 Sodium   

    
• Metabolites and Substrates:  

Cholesterol   
     Creatinine    
     Glucose         
 Total Glycerol                                       

Uric Acid                                               
Urea 

 Bilirubine 
 Lactate 
 
• Enzymes; 
 AST  GGT   
 ALT  AMYLASE 
 CK  AP   

• Hormones:   
      Aldosterone          
      Cortisol   
      Estradiol-17ß           
      Estriol    
      Progesterone  
 17-Hydroxy-progesterone 
 Testosterone   
     Thyroxine 
     Tri-Iodothyronine 
                        
• Drugs:   
     Theophylline     
      Digoxin                                       
      Digitoxin    
                                                                                                           
• Total Protein 



      Target Concentrations for Steroid Hormones in a Commercial Control Serum  (1987) 
       __________________________________________________________________ 

             Aldosterone      Cortisol     Progesterone    Estradiol                   
   pmol/l          nmo/l nmo/l pmol/l 
_________________________________________________________________________________________________________ 
ABBOTT   121.9  
AMERSHAM   113.1 
BAXTER DADE  DIR   104.8  2.16 396.4 
BAXTER DADE AG ER     244.1 
BAXTER DADE AD EXT     196.0 
BIOMERIEUX    2.54 539.6 
BIOTEX PREMIX    99.4   70.6 3.72 759.9 
CAMBRID´GE MEDICAL  120.8  0.86 
CIBA CORNING   110.3 
CLINICAL ASSAYS     99.3 
CYBERFLUOR FIAGEN    88.2 
DIAGNOSTIC PRODUCTS  113.1 3.12 119.3 
EURODIAGNOSTICS   115.8 
FARMOS DIAGN.     99.3 4.67 394.9 
IMMUNCHEM COV. COAT  110.3  348.7 
LEECO    113.1 2.99 144.2 
MALLINCKRODT       96.6 
NMS PHARMACEUTICALS   3.18 205.5 
PANTEX IMMUNO   118.6 4.13 190.8 
PANTEX IMMUNOCOAT  132.4  7.00 154.9 
PHARMACIA DELFIA     99.9  790.0 
RSL   169.2  4.77 117.4 
SCLAVO LISO PHASE   277.4 3.82 
SERONO    112.0 
SIBAR ELISA   121.3 1.27 
SORIN   165.9   68.9 2.86 139.5 
SYVA EMIT   137.9  
TECHLAND RIA    4.77 
VITEK  SYSTEMS   110.0      



EQA Survey 
1987 



Cholesterol  
in Human Serum DGKL- EQAS   

2007 - 01 

Method: CHOD-PAP 
 
Manufacturer:   Kit - 28        
Participants:   70  (649) 

http://www.dgkl-rfb.de 



Cholesterol 
in Human 

Serum  
 

DGKL- EQAS   
2013 - 07 



DGKL- EQAS  2007-3  -  Creatinine in Human Serum  

Method:             Jaffe 
Participants:          538  (711)   

     Enzymatic 
                  159  (711) 



DGKL- EQAS 2013-7  -  Creatinine in Human Serum  

Method:        Jaffe 
Participants:     458  (581) 

  

     Enzymatic 
                  117  (581) 







Definition  of  Commutability _________________________________________________ 

       

 
  
    
   

 
       
  

“Equivalence of the mathematical relationship 
among the results of different measurement 
procedures for an RM and for  representative 
samples of the type intended to be measured“ 
  
(CLSI C-53A) 



  
PROGESTERONE 
 
MEDIANS IN  RING TRIALS 
 
y =  2,98 + 0,87  x 
n = 40,   r = 0,681 
 
Median (x) = 14,2 
Median (y) = 15,75 
Median (y-x)% = 10,3  

 PROGESTERONE 
 
PATIENT SAMPLES 
 
y =  1,84 + 0,96  x 
n = 42,    r = 0.99 
 
Median (x) = 19,2 
Median (y) = 17,9 
Median (y-x)% = 17,4 
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Observations   
__________________________________________________   

       

 
  
    
   

  
  

 
 
There is an inherent relation between the commutability of a   
material and the properties of a routine measurement procedure. 
 
There will be no commutability problems using  measurement 
procedures of high specificity (e.g. mass spectrometry for steroid 
hormones). 
 
Lower specificity of a routine procedure leads to a higher risk of 
sensitivity to matrix effects in materials.  
 
 
 

   

It can be observed that usually only one of several test kits 
exhibits so-called “commutability“ problems. 



Estriol, unconjugated 
DGKL -2005/01 
 
Selected Participants:  54(93) 
Test – KIT 44 
 
Ref.Values   
 A:   44,3  nmol/l 
 B:   35,4  nmol/l 
 
Limits    
A: 25.6 – 62.1 nmol/l 
B: 21,2 – 49,6 nmol/l 
 
 
 
 
 
 
 
 
 



Preparation  of  EQA  Samples for    Unconjugated  Estriol  in Serum   
__________________________________________________   

       

 
  
    
   

  
  

 
 
 
Therefore serum from healthy  (non-pregnant) volunteers 
was spiked with estriol and partially with conjugated 
estriol (sulfates and glucuronides). 
 
In this way the EQA samples are useful to mimic clinical 
samples from pregnant females. 
 
 
 

   

It is not possible to collect enough serum for 
preparation of  EQAS control materials from pregnant 
femals. 
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Conclusions 
__________________________________________________   

       

 
  
    
   

 
     -     cannot  be demonstrated by the relation of results for only few  
        clinical samples - e.g. from healthy volunters - and the EQA  
  materials using reference and  routine procedure.  
 
    -   Comparison experiments to  demonstrate commutability   
  must cover the whole range of concentrations and possible  
  matrix effects of clinical samples (interference from     
        medication, lipaemic sera).   

-     This requires time-consuming and expensive measurement       
        campaigns. 

  

 
 
The  commutability  of  a material with  certified  
reference  method  values  as  targets for EQA   

   





 JCGM 200:2012 
 (VIM) 



Cholesterol in Human Serum  -   DGKL- EQAS  2007 - 3 

Method: CHOD-PAP 
 
Manufacturer:   Kit - 38        
Participants:   99  (680) 

http://www.dgkl-rfb.de 
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