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Several initiatives, both

diagnostic and research driven

and both private and public

have been established under

the auspices or with the

collaboration of the European

Society of Pathology



KRAS-ESP External Quality Assurance (EQA) program





The European Society of Pathology (ESP) established a 
European QA program for testing KRAS mutations in 
colorectal cancer. This program aims to ensure optimal 
accuracy and proficiency in KRAS mutation testing 
across all countries or institutions in the European 
Union.

A first European pilot KRAS EQA scheme was running 
May – June 2009. Based on these experiences Regional
and European EQA schemes were organized in different 
countries in 2009 and 2010. 

KRAS-ESP European Quality Assurance (EQA) program

http://www.esp-pathology.org/






Regional KRAS EQA scheme 2010

(IPATIMUP was one of the 6 
Regional Laboratories responsible for the 
preparation and validation of the samples)





Scores of important criteria in written reports sent by the participants. 
Percentages indicate in how many reports the item was present (n=75). 











European external quality assessment 
for the improvement of KRAS testing
Bellon E.1, Ligtenberg M.J.L.2, de Hertogh G.3, de Stricker K. 3, Edsjö A. 3Laurent-Puig P. 3, Machado JC.3, Rouleau E. 3, vandenberghe P. 3,vander Borght 

S.3, van Krieken J.2 and Dequeker E.1 

1 University of Leuven, Centre for Human Genetics, Biomedical Quality Assurance Research Unit Leuven, Belgium . 2 Department of Pathology, Radboud 
University Nijmegen Medical Centre, The Netherlands. 3 Regional scheme organizers of the 2010 ESP KRAS Regional EQA scheme 
(alphabetically).

• In total 76 laboratories from 14 different European 
countries participated.

• From the 76 participating laboratories, 50 reported 
all 10 genotypes correctly (66%).

http://kras.eqascheme.org





IPATIMUP

(FOUR EXAMPLES OF BIOMARKERS ROUTINELY TESTED) 

• EGFR mutations and EML4/ALK translocations
in lung carcinoma

• KRAS mutations in colorectal carcinoma
• KIT/PDGFRA mutations in GIST tumours
• HER-2 amplification in breast carcinoma

DNA extraction from paraffin-embedded material 
(Biopsy and surgical specimens)
Crucial role of the pathologist 



KRAS mutations Results - IPATIMUP Results from literature

N % Rank % Rank

12Asp 169 37% 1 31-47 1

12Val 125 28% 2 22-29 2

13Asp 73 16% 3 14-21 3

12Cys 43 9% 4 6-9 4

12Ser 20 4% 5 4-6 5

12Ala 17 4% 6 3-6 6

12Arg 4 1% 7 1-2 7

13Cys 3 1% 8 0,5-1 8

1 mutation 454

>1 mutation 9

Total (mutations) 463 38% 30-50%

Wild-type 763 62%

Total (cases) 1226

KRAS mutations in colorectal carcinoma



EGFR mutations Results - IPATIMUP Results from literature

N % %

Exon 18 3 7% 5-10

Exon 19 17 41% 45-50

Exon 20 7 17% 5-14

Exon 21 14 34% 20-45

Total (mutations) 41 12% 10-20

Wild-type 295 88%

Total (cases) 336

EGFR mutations in lung carcinoma



GIST mutations Results - IPATIMUP Results from literature

N % %

KIT

Exon 9 4 14% 10%

Exon 11 12 43% 70%

Exon 13 3 11% 1%

Exon 17 1 4% 1%

PDGFRA

Exon 12 1 4% 1%

Exon 14 1 4% 1%

Exon 18 6 21% 6%

Total (mutations) 28 57% 90%

Wild-type 21 43% 10%

Total (cases) 49

KIT/PDGFRA mutations in GIST tumours



TAKE HOME LESSONS

• Quality control is a must-have! The crucial 
words are competence and harmonization.

• Oncologists, Pathologists and Geneticists 
have to be perfectly sychronyzed for 
patients to take full advantage from 
available technology!

• The involvement of Pathologists in these 
ventures will increase the quality and the 
public awareness (clinicians and patients) 
of our profession.
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