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Annual Accreditation Questionnaire Survey 2011

* ESHRE PGD Consortium members Accreditation Survey 2011

* Registered 114
* Sent in data collection 2009 60
* Sent back questionnaires: 33 from 19 countries



Annual Accreditation Questionnaire Survey 2011

* Austria (1) : Linz

* Belgium (1): Leuven
* Brazil (1): Sao Paolo

* Czech Republic (2): Brno, Prague
* Denmark (2): Arhus, Coopenhagen
* France (1): Montpellier

* Greece (3): Athens (3)

* India (1): Visakapathnam

* Israel (1): Petah Tikva

* ltaly (1): San’t Agata Li Bathiati

Japan (3): Tokyo, Nagoya, Kitakyusyu

Netherlands (2): Groningen,
Maastricht

Poland (1): Gdansk
Portugal (1): Porto

Spain (6): Valencia, Barcelona (2),
Madrid (3)

Taiwan (1)

UK (3): London, Oxford, Glasgow
Ukrain (1): Kiev

USA (2): New York, Norfolk



Annual Accreditation Questionnaire Survey 2011

* Total number of questionnaires 33
* Quality Manager 20/33
* FISH EQA 18/33
* PCR EQA 11/33
* 1SO 9001 certification 13/33
* |SO 17025 accreditation 4/33

* |SO 15189 accreditation PGD lab 2/33
. IVF, andr. 2/33
* Planning 15189 accreditation PGD 12/31

60%
54%
33%
39%
12%

6%

6%
38%




Annual Accreditation Questionnaire Survey 2011 -
Summary

Unfortunately still only a few clinics/labs (2/33) have accredited
ISO 15189 in PGD methods
2 centres are just in the process, other centres are preparing

Totally 38% (12/31) of centres are planning ISO 15189 accreditation
within next 2 years

Further continual work towards accreditaiton is neccesary

Next workshop in Athens (October 2011) organized in cooperation
of ESHRE and Eurogentest is recommened for those who are on the
way or just start thinking.....

Matters arising: accreditation of array-CGH, array-CGH EQA
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Accreditation of the PGD laboratory

J.C. Harper!29, S. SenGupta', K. Vesela3, A. Thornhill4,
E. Dequeker®®, E. Coonen’, and M.A. Morris?

'"UCL Centre for PG&D, Institute for Women'’s Health, University College London, 86-96 Chenies Mews, London WCIE 6HX, UK *Centre
for Reproductive and Genetic Health, Institute for Women's Health, University College London Hospital, London as well as UCL Centre for
PG&D REPROMEDA, Centre for Reproductive Medicine and Preimplantation Diagnosis, Brno, Czech Republic *London Bridge Fertility,

Gynaecology and Genetics Centre, London, UK *Department for Human Genetics, University of Leuven, Leuven, Belgium ®EuroGentest,

Leuven, Belgium 7'De]:oar‘tment of Clinical Genetics, Maastricht University Medical Centre, Maastricht, The Netherlands ¥Geneva University
Hospitals, Service of Genetic Medicine, CMU, Geneva, Switzerland

®Correspondence address. E-mail: joyce.harper@ucl.ac.uk

Accreditation according to an internationally recognized standard is increasingly acknowledged as the single most effective route to com-
prehensive laboratory quality assurance, and many countries are progressively moving towards compulsory accreditation of medical
testing laboratories. The ESHRE PGD Consortium and some regulatory bodies recommend that all PGD laboratories should be accredited
or working actively towards accreditation, according to the internationally recognized standard ISO 15189, ‘Medical laboratories—Particular
requirements for quality and competence’. ISO 15189 requires comprehensive quality assurance. Detailed management and technical
requirements are defined in the two major chapters. The management requirements address quality management including the quality
policy and manual, document control, non-conformities and corrective actions, continual improvement, auditing, management review, con-
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Workshopy ve spolupraci s Eurogentestem
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A\ e Accreditation of a
Preimplantation Genetic Diagnosis Laboratory

ESHRE Campus symposium
Athens, Greece
3-4 October 2011

Organised by the ESHRE Special Interest Group Reproductive Genetics in collaboration with
Eurogentest

Venue Language

Crowne Plaza Hotel Athens The official language of the course is English
Michalakopoulou 50

11528 Athens

Greece Registrations

Registrations are only possible online. Please visit

Scientific Committee our website www.eshre.eu, click ‘Calendar’ and

Gary L. Harton (USA) then go to the pages of the course.

Joanne Traeger-Synodinos (Greece)

Mike Morris (Switzgrland) Registrations are limited to 40 participants. For

Els Dequeker (Belgium) _ availability of places, please check the ESHRE

Katerina Veselad (Czech Republic) Calendar on http://WWW.e< g wrecrsbrom 200 [E€-
aspx/6. :

Faculty

Els Dequeker (Belgium) The following fees apply (exclusive VAT):

Emmanuel Kanavakis (Greece)

Gal|ry 3 quon (PSA) 1. Members of ESHRE = 200 Euro

Mike Morris (Switzerland) 2. Non-members of ESHRE = 300 Euro

Joanne Traeger-Synodinos (Greece) 3. Student members of ESHRE = 150 Euro

Maria Tzetis (Greece) 4. Student non-members of ESHRE* = 200 Euro

Katerina Vesela (Czech Republic)

Christina Vrettou (Greece) * “Student” applies to undergraduate, graduate

and medical students, residents and post-doctoral
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Maternal age specific risks
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Indikace ke screeningu aneuploidii (PGS)

* Chromosomalni abnormity u potencialnich rodi¢u (mozaiky, aj.)
* VySSi vék (matky i otce)

* Opakovane potraceni (nutno vyloucit i dalSi mozné pficiny)

* Opakovane neuspésné IVF cykly (transfery TOPQE)

* Tézky andrologicky faktor (OATS gravis)

* DalSi geneticka rizika — st. p. chemo-, radioterapii

* ZvySeni uspésnosti pri transferu jednoho embrya

* Jiné



Evolution of cycle data
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FISH

Probes for chromosomes 13, 16, 18, 21 and 22
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Distribution of trisomies

Simpson, 1986
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Single cell array CGH - REPROMEDA

Ratio Plot
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1ISO 15189

* Povinnost akreditace stanovena zakonem 373/2011
Sh. O specifickych zdravotnich sluzbach



Zijeme v é fe mikro éipu
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MikrocCipy versus FISH

® Diagnostikujeme o vice patologii !!!

® 93 cykl/57 ET

® 39,5% embryi euploidnich,

® 16% part nema ET - nejsou euploidni embrya
® Pramérna CPR u blastocyst

® Podil potratiti 12,5 % odpovida béZzné frekvenci v
populaci

21. sympozium. asistovane reprodukce www.repromeda.cz 9.4.2012




Alternatives

* Blastomere biopsy (day 3)

° Advantages: both maternal and paternal abnormalities can be
studied, time enough for analysis

* Disadvantages: Mosaicism, more cells biopsy could decrease the
implantation potential

* Trophectoderm biopsy (day 5-6)

* Advantages: both maternal and paternal abnormalities can be
detected and it does not involve the future embryo development.
Disadvantage: limited time available for the analysis, vitrification
need, trophectoderm might not be representative for the inner cell
Mass.

* Polar body biopsy:

* Advantages: No mosaicism. Does not involve the future embryo.
Allowed in Germany, Austria and Switzerland.

* Disadvantage: Only maternal abnormalities.



Trofectoderm array CGH — mosaicismus chr. 2
Genoma, Rim
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Jaké jsou PGD laborato fre

* Nejedna se o zaCinajici laboratofe, vzdy prfedchozi zkuSenost s
mol.gen. metodami na periferni krvi, povétSinou dlouholeta

* Uméji pracovat s DNA na urovni single cell, polocytu, skupiny bunék
trofectodermu

* Progresivni odbornici
* Publikace, granty

* Uméji se vyrovnat s velmi obtiznou organizacni strankou véci —
prizpusobeni logistice IVF a terminu embryotransferu



Duvody, pro € nejsou PGD laborato fe v Evrop é
akreditovany ?7??

FISH je nahrazovana array CGH technikou pro nesporné vyhody
* VysSetfovaci kity a software RUO, nemaji CE znamku (IVDD)
* Producenti nemaji zajem o certifikaci CE znamky
e ZvysSeni ceny kitu
* Zmrazeni vyvoje (cokoliv je zménéno, zlepSeno, vyzaduje novou
certifikaci CE)
* Pokud neni CE, je vyzadovana analyticka validace
* Neni shoda v tom, o jaky typ testu se jedna
* Neni srovnatelna metoda, pomoci které validovat

* FISH pouze max. 8 — 10 chromosomu, nelze udélat full chromosome
screening — nepracuje s izolovanou DNA

* Single cell CGH na prakticky totozném principu

* Diky vysoké ceneé kitu znamena naklady na provedeni validace v
fadech miliond K&



Dulvody, pro ¢ nejsou PGD laborato fe akreditovany ???

Molekularné geneticka diagnostika

* Vysoce individualni pristup
* Jedna se o ruzné mutace rtznych chorob, v€etné vzacnych
* Ani dva pfipady stejné choroby nemuseji byt v postupech stejné

* VysSetfovani vzacnych chorob - cetnost neumoziuje dostatecnou
opakovatelnost vysetfeni na jednom pracovisti

* Laboratof nedéla prakticky nikdy nic stejn€, jako v minulém pripade,
vSe je original
* Spolec¢ny je urdity kmen pouzivanych postupu a algoritmu



Problém provedeni analytické validace

* Na rozdil od molekularné genetickych metod provadénych na jiném
materialu, ktery neni tak unikatni a specificky, je u embryi prakticky
univerzalni problém s ,,opakovatelnosti testu”

* Embryo je vysoce specificky a vzdy unikatni material, jak geneticky,
tak i moralné a eticky
* Cilem PGD je selekce geneticky nepostizeného embrya a jeho transfer

* Embrya nelze dle bioetickych zakonu ,vyrabét” pro ucely védeckého
zkoumani

* Mosaicismus
* Lze zkoumat pouze netransferovana embrya, u kterych je ,problém* —
byla geneticky defektni nebo morfologicky nekvalitni
* degradace DNA
* ve stadiu blastocysty jiz nelze izolovat jednu blastomeru
° aj.



Summary: categories of tests

Type Description Examples Se Sp Acc
Truly quantitative: Determination of "
o methylation load (%),
A | Quantitative | the result can have any value between * %)
S ) ) Heteroplasmy of
two limits (including decimals). mitochondrial variation.
Semi-quantitative:
8 the quantitative signal is placed into one | petermination of triplet -~
of a series of [essentially] undefined repeat size
categories to give the final result.
Categorical 2 _—
Semi-quantitative: Determination of copy To establish
- the quantitative signal is placed into one | number " correction
of a limited series of predefined Inc. exon & gene factors and/or
categories to give the final result. deletions, duplications cut-offs
Qualitative:
the true quantitative signal can have one | Mutation scanning for To establish
i unknown mutations correction
D of many possible values, but the result e.g. by sequencing + factors and/or
can only have one of two possible HRM, CSCE. cut-offs
Qualitative | values.
Qualitative (binary): Genotyping for a To establish
E the t titati i | | specific mutation correction
€ true quantitative "5|gna can only e.g. F508del in CFTR, + factors and/or +
have one of two possible values C282Yin HFE cut-offs
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Kategorie testu a princip validace

* Array CGH

* Test kategoricky, semikvantitativni, typ C ???
* Interval spolehlivosti (probability > 95%), presnost (accuracy)

Ocekavany princip validace:
* Ke kazdemu vysledku arraye by bylo nutno pfiradit konkrétni hodnotu
pravdépodobnosti (spolehlivosti) ziskani spravného vysledku

* z materialu blastomer nelze ziskat data izolované pro vSechny
chromosomy

* |ze snad potencialné uvazovat o vySetreni bunék s chromosomem 21
— nejmensi a nejmené BAC klonu ??7?
* mozno vysetfovat aberantni bunécéné linie, nikoliv material z embryi
* vlastnosti DNA jsou jine, nezli u blastomer, nebo trofectodermu



International working group on validation

14 institutions

8 countries

Public, private
Geneticists
Accreditation experts
Metrologists
Statistician

5 years

Chris Mattocks (National Genetics Reference Laboratory,
Salisbury, UK)

Michael Morris & Isabelle Moix (Molecular Diagnostic Laboratory,
Geneva, Switzerland)

Gert Matthijs, Elfriede Swinnen, Anniek Corveleyn, Els Dequeker,
Sarah Berwouts, Tom Janssens & Ivo Salden (Centre for Human
Genetics, Leuven, Belgium)

Andrew Wallace (National Genetics Reference Laboratory,
Manchester, UK)

Clemens R. Miller (Dept. of Human Genetics, Wirzburg,
Germany)

Jana Camajova, Petra Kfenkova, Patricia Norambuena,
Alexandra Stambergova & Milan Macek (Department of Biology
and Medical Genetics; Prague, Czech Republic)

Els Voorhoeve & Bert Bakker (Dept. Of Human and Clinical
Genetics, Leiden, Netherlands)

Trudi McDevitt & David Barton (National Centre for Medical
Genetics, Dublin, Ireland)

Hans Scheffer (University Medical Centre Nijmegen, Nijmegen,
The Netherlands)

Victoria Pratt (Quest Diagnostics Nichols Institute, Chantilly, USA)
Mike Zoccoli (Celera, Alameda, USA)
Jean Amos-Wilson (Sequenom, San Diego, USA),

Patrick M. Bossuyt (Clinical Epidemiology, Biostats &
Bioinformatics, Amsterdam, Netherlands)

lan Mann (Swiss Accreditation Service, Lausanne, Switzerland).
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© 2010 Macmillan Publishers Limited All rights reserved 1018-4813/10

L » =

www.nature.com/ejhg

Approaches to quality management and accreditation
In a genetic testing laboratory

Sarah Berwouts’?, Michael A Morris>* and Elisabeth Dequeker*!*

Medical laboratories, and specifically genetic testing laboratories, provide vital medical services to different clients: clinicians
requesting a test, patients from whom the sample was collected, public health and medical-legal instances, referral laboratories
and authoritative bodies. All expect results that are accurate and obtained in an efficient and effective manner, within a suitable
time frame and at acceptable cost. There are different ways of achieving the end results, but compliance with International
Organization for Standardization (1SO) 15189, the international standard for the accreditation of medical laboratories, is
becoming progressively accepted as the optimal approach to assuring quality in medical testing. We present recommendations
and strategies designed to aid genetic testing laboratories with the implementation of a quality management system, including
key aspects such as document control, external quality assessment, internal quality control, internal audit, management review,
validation, as well as managing the human side of change. The focus is on pragmatic approaches to attain the levels of quality
management and quality assurance required for accreditation according to 1SO 15189, within the context of genetic testing.
Attention is also given to implementing efficient and effective quality improvement.

European Journal of Human Genetics (2010) 18, S1-S19; doi:10.1038/ejhg.2010.104

Keywords: accreditation; quality system; quality management; genetic testing; ISO 15189; recommendations
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Validace a verifikace mol.- gen. test U
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Published online 2010 July 28. doi: 10.1038/ejhg.2010.101
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A standardized framework for the validation and verification of clinical molecular
genetic tests

Christopher J Mattocks,””” Michael A Morris,”’ Gert Matthijs,”’ Elfriede Swinnen,> Anniek
Corveleyn,® Els Dequeker,® Clemens R Miiller,* Victoria Pratt,”> and Andrew Wallace®, for the
EuroGentest Validation Group®

'National Genetics Reference Laboratory (Wessex), Salisbury District Hospital, Salisbury, UK

2Molecular Diagnostic Laboratory, Service of Genetic Medicine, CMU, Geneva, Switzerland

*Centre for Human Genetics (EuroGentest), campus Gasthuisberg, Leuven, Belgium

“Department of Human Genetics, University of Wirzburg, Biozentrum, Wirzburg, Germany

*Quest Diagnostics Nichols Institute, Chantilly, VA, USA

“National Genetics Reference Laboratory (Manchester), St Mary's Hospital, Manchester, UK

"National Genetics Reference Laboratory (Wessex), Salisbury District Hospital, Odstock Road, Salisbury SP2 8BJ, UK. Tel: ; Fax: +44 1722
338095; E-mail: chris.mattocks@salisbury.nhs.uk

"Chief editors.

#See the appendix for a list of members of the 'EuroGentest (Unit 1) working group'.

Received February 11, 2010; Revised May 26, 2010; Accepted June 1, 2010.

This work is licensed under the Creative Commons Attribution-NonCommercial-No Derivative Works 3.0 Unported License. To view a copy of this
license, visit http://creativecommons.org/licenses/by-nc-nd/3.0/
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Validace, verifikace

Mattocks et al:

* Unfortunately, definitive guidelines defining specific sample sizes
cannot be realistically given, as the requirement is so dependent on a
wide range of factors, including the nature and performance of the
test, the critical parameters, the way in which the test will be used in
practice and the confidence level required for clinical use.

* Above all, we seek to promote a pragmatic approach; although
validation and verification must be carefully considered, test
implementation must also be achievable and not overburdening.



Validace a verifikace mol.- gen. test U

Jennings et al:

'‘Although supporting evidence is essential to scientific understanding, it
must be recognised that statistically significant data may not be
available for every aspect of every validation study.

There is simply not enough patient material, financial support, or
scientist/technologist time to support such rigorous data collection.

Therefore, medical judgement in the context of in-laboratory data and
the larger health-care system is essential to deciding when a test is
ready to be introduced for patient care.'



Validation must be practical !
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Co rika norma 15189 ?

5.5. Postupy vyset reni

POZNAMKA Nékteré z nasledujicich bod @ nemusi byt
pouzitelné ve vSech oborech laboratorni mediciny

5.5.1. Laboratof musi pouzivat takové postupy vySetfeni, vcetné
postupl pro vybér/odbér ¢asti vzorku, které splnuji potfeby uzivatell
laboratornich sluzeb a které jsou vhodné pro dané vySetrfeni. Pfednost
maji postupy, které byly publikovany v zavedenych renomovanych
ucebnicich, v odborniky redigovanych pracich nebo ¢asopisech, nebo v
mezinarodnich, narodnich nebo regionalnich smérnicich. Jestlize se
pouzivaji mistni postupy, musi byt pro zamyslené pouziti odpovidajicim
zpusobem validovany a plné dokumentovany.



Co rika norma 15189 ?

5.5.2. K potvrzeni toho, zZe postupy vySetfeni jsou vhodné pro dany
ucel, musi laborator pouzivat pouze validované postupy. Validace musi
mit rozsah nutny k tomu, aby odpovidaly pozadavkium pfi daném
pouziti nebo oblasti pouziti. Laboratof musi zaznamenavat ziskaneé
vysledky a pouzité postupy validace.

Metody a postupy, které byly vybrany pro pouziti, musi byt pred
nasazenim pro klinické vySetfovani vyhodnoceny a musi byt potvrzeno,
ze poskytuji uspokojivé vysledky. Pfezkoumani postupt musi provadét
feditel laboratofre nebo povérfena osoba na zaCatku a potom ve
stanovenych intervalech. Takove prezkoumani se bézné provadéji
jednou ro¢né. Tato prezkoumani musi byt dokumentovana.



Zabezpe €eni kvality postup u vySet feni

5.6.4.Laboratof se musi ucastnit mezilaboratornich porovnavani, jako
jsou ta, ktera organizuji systémy externiho hodnoceni kvalty. Vedeni
laboratofe musi sledovat vysledky externiho hodnoceni kvality a
nejsou-li kontrolni kritéria splnéna, musi se podilet na zavadéni
opatfeni k napravé. Programy mezilaboratorniho porovnavani musi byt
v zasadnim souladu s ISO/IEC Guide 43-1.

5.6.5. Jestlize formalni program mezilaboratorniho srovnavani neni k
dispozici, musi laboratof vyvinout mechanismus rozhodovani o
pfijatelnosti jinak nehodnocenych postupu. Pfi tomto zpusobu se musi,
kdykoliv je to mozné, pouzivat zkuSebni materialy ziskané externé.
Napfr. vyménou vzorkd s jinymi laboratofemi. Vedeni laboratofe musi
sledovat vysledky tohoto zplsobu mezilaboratorniho porovnavani a
ucastnit se zavadéni a dokumentace opatreni k naprave.
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Accreditation of a preimplantation genetic
diagnosis laboratory

ESHRE Campus symposium
Istanbul, Turkey
11-12 October 2012

Organised by the ESHRE Special Interest Group Reproductive Genetics

For more information, please click here

Scientific programme

Thursday, 11 October 2012

08:30 -~ 09:00 Registration & welcome coffee

09:00 - 09:00 Welcome, introduction and agenda - Mike Morris (Switzerland)

09:30 - 10:45 Understanding of ISO Standard - Interactive presentation - Eis
Dequeker (Belgium)

10:45 - 11:00 Coffee break

11:00 - 12:15 Understanding of ISO Standard - Exercises - Mike Morris
(Switzerland), Els Dequeker (Belgium), Katerina Veseld (Czech
Republic)

12:15 - 13:15 Lunch

13:15 - 13:45 Validation (IQC, workup reports) - part 1 Interactive presentation
- Mike Morris (Switzerland), Gary Harton (USA)

13:45 - 14:45 Validation (IQC, workup reports) - Exercise - Mike Morris
(Switzerland), Gary Harton (USA), Jan Traeger-Synodinos (Greece)

14:45 - 15:45 Validation (IQC, workup reports) - part 2 - Interactive
presentation — Mike Morris (Switzerland), Gary Harton (USA)

15:45 - 16:10 Coffee break

16:10 - 17:40 Validation (IQC, workup reports) = Case work = Mike Morris
(Switzerland), Gary Harton (USA)

17:40 - 18:00 Round off
20:00 Dinner

Friday, 12 October 2012

08:30 - 09:15 CAPA - Interactive presentation - Katerina Veseld (Czech
Republic), Jan Traeger-Synodinos (Greece)

09.15 - 10:15 CAPA - Exercises - Katerina Veseld (Czech Republic), Jan Traeger-
Synodinos (Greece), Mike Morris (Switzerland), Els Dequeker
(Belgium)

10:15 - 10:45 Example of an audit - movie

10:45 - 11:00 Coffee break

11:00 - 11:30 Auditing (internal - external) - part 1 interactive presentation - Els
Dequeker (Belgium), Gary Harton (USA)

11:30 - 12:15 Auditing - Case work
12:15-13.15 Lunch

13:15 - 13:45 Auditing (internal - external) - part 2 interactive presentation - Els

Register here
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Doporu €eni pro akreditaci metod PGD

ARRAY CGH

* Analytickd validace se statistickym vyhodnocenim intervalu
spolehllivosti u array CGH na jedné bunce objektivné neni
proveditelna

* Je nutno hledat jiné moznosti, jak racionalné obhajit klinickou aplikaci
téchto metod a to za pomoci menSich validacnich studii na
adekvatnim poctu vzorku, srovnanim vysledku provadénych pomoci
starSich metod (FISH) a to pomoci klinickych vysledkt a vysledku
dovySetfovani netransferovanych embryi, apod.



Doporu €eni pro akreditaci metod PGD

MOLEKULARNI PGD

* V pfipadé akreditace vySetfovani molekularné dédi¢nych chorob je
akreditovan spoleény kmen postupu, ktery muiaze byt univerzalné
popsatelny

* work — up pro jednotlivé metody jen nutno vypracovat a posuzovat
jakozto annexy
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