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European Several initiatives, both
‘ Society of diagnostic and research driven
Pathology

and both private and public
have been established under
the auspices or with the
collaboration of the European
Society of Pathology

EMONE

The European Molecular Genetics Quality Network

EUF°@‘est HARMONIZING GENETIC
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KRAS-ESP European 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 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.


http://www.esp-pathology.org/
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Regional KRAS EQA scheme 2010

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




LOGO
Institute/Laboratory

EQA ID
Instibution — Department - Address

Contact person laboratory
Tel - Fax

Lewven, 10-10-2010

Refamring cincian: Dioctor X
Sireet

City, Country

Molecular genetic analysis for KRAS

Mams: John Dee ("}

Date of birth: 0101MBED )

Reason for analysis:  KRAS mutation present?
Sample received: 01-10-2010

Sample tyoe: Paraffin embedded section of adencearcinema
Your reference: CFOT-2

Dwr reference: HRAS 10199

RESULT:

- MICROSCOPY: Microscopic analysis of the sample showed 70% tumor cells. Sample is suitsble for
FRAS mutstion analyss

- MUTATION ANMALYSIS: Mutation present in codon 12 of the KRAS gene: p.Gly125er (c.34G=A)

INTERPRETATION:
In & ONA exiract of the sample tissue, we detectsd an aciivating mutation in the KRAS gene: p Gly123er
(2. 245=A). This indicates likely resistance to ant-EGFR-therapy (cetuximab, panatimumab)

Analysis performed by Microcopy performed by

Molecwisr bicfogist X Paihalagist Y

The method used: DMA-sxtracton with the Qiagen QlAamp® DMA FFPE-kit, K-RAS mutation analysis by the
TheraScreen®@ K-RAS Mutation Kit (CE-WVD) (D=5 Lid, Manchester, LK), which combines two technologies
{Amplificaton Refractory Mutation System, Astrazensca, and Scorpions, DiS) to detect the most commen'y
regorted KRAS mutations by realtme guaniitative PCR. Mutations scresned for p.Gly12A4sp (c.35G=4),
pGly 1280 (o 36G=C), p.Gly12Val (2. 350=T), p.Gly! 252r (2. 34G=4), p.Gly12Arg (c.34G=C), p.Gly12Cys
[.24G>T). p.Gly13Asp (c.38G>4)

These mutations represent abour 98% of the KRAS mutations in colorecral cancer. The Therascreen
method is highly selective. If sufficient DNA is present, presence of 1% mutant DNA can be detected in a
wild type background. A negarive rest does not exclude the presence of a2 mutation.

Pags 11
["} Diata might be not provided In EQA schamsas: entar | or not applicabis (NA)



Reportscores (%)

93,3
820 86,7
74,7 72,7 70,7
58,0
I 36,0

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



Participants of the Regional KRAS EQA scheme 2010

In total 76 laboratories participated in the EQA scheme 2010. The number of laboratories that participated (and

submitted results) in 2010 is listed per country in Table 1.

Number of laboratories that

Country participated in the scheme and
submitted results

Austria 7

Belgium 13

Denmark 8

France 12

Germany 3

Greece 2

Italy

The Netherlands 16

Norway 2

Portugal 1

Spain 2

Sweden 2

Switzerland 1

Turkey 1

TOTAL 76

Table 1: Number of laboratories that participated in the Regional KRAS EQA scheme, per country, in 2010.




Table with the individual genotype results:

R B g 7 A 2 5 2 A a
= 2 = = 2 = = = = =
s i & i = & & & = &
g g g g 4 g g g g g | Totsl seore
Subscheme | B4 Do & 5 & g 5 g g ] S g genoiyping
¢ 33G=A, c.M4G>T, c. 3BG=A, c. 3 4G=A, e 35G=C, ©.35G=T,
SCHEME A | Result | p.Glyl2Asp | p.Gly12Cys Mo mut p.Gly13Asp Ho mut p-Gly12Ser Mo mut p.Gly128la | p-Glyi2val Mo mut
a 3 El El 3 a El a 3 a 10.0
a 3 El El 3 a El a 3 a 10,0
a 3 a a 3 a a a a a 10,0
a 3 El El 3 W (no mut) El a El n 8.5
a 3 a a 3 a a n a a 8.5
a 3 El El 3 a El a El a 10,0
a 3 El n 3 a El n El a 4.0
a 3 El El 3 a El W (no mut) El a 4.0
a 3 El El 3 a El a El a 10,0
a 3 a El 3 a El a 3 n 2.5
a 3 El El 3 a El a El a 10,0
a 3 a El 3 a El a a a 10,0
a 3 El El 3 a El a El a 10,0
w (o 35G=A, | w (o 34G=T, W (o 24GRA, w (o 38GRC, | w (. 38GeT,
wino mut] | pGly12Asp) | p-Gly128ys) | w (no mut) a woine mut) | pGly125er | winomui] | p.Gly124E) | pGly12Val) 1.0
a 3 a n 3 a El n a a 2.0
a 3 El El 3 a El a El a 10,0
¢ 353G=A, c.M4G>T, c.38G=A, c.34G=A, ©35G=C, ©.35G>T,
SCHEME B p-Glyl2Asp | p.Gly12Cys Mo mut p.Gly13Asp Mo mut p-Gly12Ser Mo mut p.Gly128la | p-Glyi2val No mut
a 3 El El 3 a El a El a 10,0
a 3 a El n a El a 3 a 9.5
a 3 El El n a El a El a 9.5
a 3 a El n a El a 3 a 2.5
w . 3AGRA,
a 3 a a 3 a p-Gly13Asp) a a a 2.0
a 3 El El 3 a El a 3 a 10,0
a 3 a El 3 a El a a a 10,0
a 3 El El 3 a El a El a 10,0
a 3 a El n a El a a a 9.5
w (£.35G>C
p Gly12Ala +
2. 36G=4,
a 3 El El 3 a El p-Gly12Asp) El a 4.0
a 3 a El 3 a El a 3 a 10,0
a 3 El El n a n a wi(na mut) a 8.0
a 3 a El n a El a a a 9.5




c.35G>A,

c.34G=>T,

c.38G>A,

c.34G>A,

€.35G>C,

c.35G>T,

SCHEME E p.Gly12Asp | p.Gly12Cys No mut p.Gly13Asp No mut p.Gly12Ser Ne mut p.Gly12Ala | p.Gly12Val No mut
PTOO01 a a a a a a a a a a 10,0
ES0001 a a a a a a a a a a 10,0
ESD0D3 a a a a a a a a a a 10,0
ITO001 a a a a a a a a a a 10,0
IT0002 a a a a a a a a a a 10,0
w (C.35G=A,
ITO003 a a a a a a a a a p.Gly12Asp) 9.0
ITO00D4 a a a a a a a a a a 10,0
ITO005 a a a a a a a a a a 10,0
ITOODE a a a a a a a a a a 10.0
c.182A>G, c.34G>T, c.38G=>A, c.35G>C, c.183A>T, c.35G=A, c.34G>A, c.35G>T,
SCHEME F | Result || p.GIn61Arg No mut p.Gly12Cys No mut p.Gly13Asp | p.Gly12Ala | p.GIné1His | p.Gly12Asp | p.Gly12Ser | p.Gly12Val
FROOD1 b a a a a a b a a a 10,0
FROODZ a a a a a a a a a a 10,0
FRO0D3 b a a a a a b a a a 10,0
FROOD4 b a a a a a b a a a 10,0
FRO0D5 b a a a a a b a a a 10,0
FROODS b a a a a a b a a a 10,0
FROOO7 b a a a a a b a a a 10,0
FROOOB b a a a a a b a a a 10,0
FROODS b a a a a a b a a a 10,0
FROO10 b a a a a a b a a a 10,0
FROO11 b a a a a a b a a a 10,0
NERQO12/ a a a a a a a a a a N—100 __/




CERTIFICATE OF PARTICIPATION
IN THE 2010 ReGIONAL QUALITY ASSESSMENT SCHEME

FOR KRAS

by
i

IPATIMUP Diagnostics

Genetic Diagnostics
IPATIMUP
Porto, Portugal

European
Society of Score genotype: 10.0/10.0

Pathology : Average score genotype: 9.5/10.0
Average score genotype (subscheme): 9.9/10.0

4\ R AS Prof.Dr.E Dequéker 1/3/2011

d

Evropean EQA program Prof. Dr. Han Van Krieken W

The KRAS EQA scheme is coordinated from the Biomedical Quality Assurance Research Unit
of the Katholicke Universiteit Leuven, Belgium




European external quality assessment
for the improvement of KRAS testing

Bellon EX, Ligtenberg M.J.L.2, de Hertogh 6.5, de Stricker K.?, Edsjo A. Laurent-Puig P.3, Machado JC.3, Rouleau E. 3, vandenberghe P.3,vander Borght
5.3, van Krieken J.? and Dequeker E!

! 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).

* Intotal 76 laboratories from 14 different European
countries participated.

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

http://kras.eqascheme.org
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Agenda invitational conference on quality assurance in molecular pathology
June 9 2011, Office of the ESP, Rue Bara 6, Brussels

informal, sandwiches
Han van Krieken

Els Dequeker
Marjolein Ligtenberg
Erik Thunnissen
Simon Patton

Frank Opdam

Hans Kreipe
Andreas Jung
Etienne Rouleau
Sandi Deans

Nicola Normanno

Ed Schuuring

Peter Collins

Sabine Tejpar

Nicola Normanno

Scott Patterson

Ivonne Marondel
discussion on statements

Welcome, what is the ESP, goal of the conference
The ESP KRAS EQA program: organization and results
The ESP KRAS EQA program: practical aspects

EQA for EGFR testing in lung cancer

The vision of the European Thoracic Oncology Platform
Development and potential of artificial samples

The German approach to EQA for molecular pathology
Experiences from the German EQA

The French approach to EQA for molecular pathology
The NEQAS approach to EQA for molecular pathology
The Italian approach to EQA for molecular pathology
The Dutch approach to EQA for molecular pathology
Tea break

Test regulatory approval and registration

The view of the clinician

The approach in Italy and the view of ESMO

The view of industry: Amgen

The view of industry: Pfizer




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 in colorectal carcinoma

KRAS mutations Results - IPATIMUP Results from literature
N Yo Rank Yo 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 ah4
>1 mutation 9
Total (mutations) 463 38% 30-50%
Wild-type 763 62%

Total (cases) 1226




P

EGFR mutations in lung carcinoma ‘ ‘ -;

EGFR mutations Results - IPATIMUP Results from literature
N % %o
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




KIT/PDGFRA mutations in GIST tumours

GIST mutations Results - IPATIMUP Results from literature

N %o Yo
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




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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25th European
Congress of
Pathology

First Week Of Geptember
2013
[Lisbon, Portugal




