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Preimplantation genetic diagnosis

e (Genetic testing of embryos, to assist couples with

high risk of transmitting a severe genetic disease

 The result of the analysis is expected to be correct,

reliable and In time
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Assessing Quality PGD laboratory

Embryo biopsy

‘A
Genotype Analysis
o?
’o/’/‘
pre-/ post- o
: A T o el <
counselling | G L
- ¥ § |
Sssaa, Interpretation

& Report

E Dequeker - KULeuven


http://www.biomedcentral.com/1471-2156/7/14/figure/F1?highres=y�

Assessing Quality PGD laboratory

Juli 2002

A white mother has given birth to
black twins, following a laboratory mix-

1970s. With thousands of test Up.
tube babies now being bormn

every year, what is the state of
the technique in its birthplace?

IYF remains controversial

In vitro fertilisation (IVF) was
pioneered in the UK in the

Almost 24 years after Louise Brown
became the first so-called test tube
baby, the in vitro fertilisation (IVF)
techniques that brought her into
the world have run into trouble.

A white mother has given birth to
black twins, following a laboratory
mix-up. Though the first mistake of
its kind to come to light - and then,
worryingly, only because of the
skin-colour discrepancy - the rules
which govern the fertilisation of
eggs outside the womb are again
under scrutiny.
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Assessing Quality PGD laboratory

External Quality Assessment scheme

/DNA —» PCR —>» Analysis

. : . 2/ Evaluation of the data interpretation (written reports
1/ Evaluation of the practical analysis P ( ports)

accurate genotyping

- Clinical significance of the detected mutations

- Residual risk if appropriate

E Dequeker - KULeuven

- Recommendations for genetic counseling, prenatal diagnosis, ...
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Assessing Quality PGD laboratory

Evaluation of CFTR gene mutation testing
methods in 136 diagnostic laboratories: report
of a large European external quality
assessment

Table 3 Schematic overview of the results of the quality control trial

Total sample
Allele A Allele B Both Not
Correct Correct alleles correcily incorrectly
Testing labs® assignmern Testing labs® assignment assigned assigned®

n n n n n n
Sample Allele A Allele B (% ofiofal) (% of testing labs) (%6 of total) (% of tesiing labs3) % of testing labs®) {9 of all labs)
e

CFaE i i G (1007 136 {100) 122 {40y 120 {598) 1200 (98) 134 (99

i T ' (8T7) 101 (85) 136 (100y 131 {96) a6 (81) 113 (83)

CFO6- T 136 {1007 136 {100) 127 {93y 123 {97 123 (8T 131 (96)

CFa96-4 dF508 6G21+1 136 (100} 135 (99) 62 (46) 54 (8T) 53 (85 129 (595)
GtoT

CF96-5 RN3X  wild 123 {90y 119 {93) 136 {100y 134 (99) 117 (95 130 (96)

CF95-6 1717-1 wild 106 (7T8) 101 (92) 136 (100y 133 {98) a8 (92) 129 {95)

@ Testing labs™: the labs that effectively tested for the particular mutation.
b'MNot incorrectly assigned”: the mutation(s) in the sample were correctly detected, or the laboratory did not test for this mutation
and assigned it as wild type.

E Dequeker - KULeuven Eur J Hum Gen 1998, 6, 165-175



Assessing Quality PGD laboratory

CF EQA scheme
Participating molecular (genetic) diagnostic laboratories

1996: n=136 2010 : n >220

Participants from 34 different countries (including US, Australia)

100 & 15 198 ESI 191 =n Figure 2 | Incorrect genotypes in the
gg: ] ] - Eurcpean EQA scheme for cystic fibrosis.
E 70 4 The graph shows a progressive reduction in the
o 09| percentage of laboratores making errors (red)
% 33: during the five years of European extermal quality
g 30 assesament (BEQA) schemes for cystic fibrosis.
. 123: Mumbers across the top indicate the total number
‘o 109 Trome 1000 2000 of participating laborataries (n).
O Incorrect 22
O Correct

Dequeker et al. , Nature Reviews Genetics, 2001, 2, 717-723
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Assessing Quality PGD laboratory

Provision and quality assurance of preimplantation
genetic diagnosis in Europe

Anniek C[]IVL‘[C}’I‘I]']Z, Michael A Morris?'?, Elisabeth chucl\'cr]']z, Karen Sermon?,

James Lawford Davies*®, Guillermo Antinolo®”, Andreas Schmutzler®, Jiri Vanecek?,

Nick Nagels®, Eleni Zika'®, Francesc Palau®'! and Dolores Ibarreta*'°
Table 3 Quality management systems

/M\ IVF clinics (n = 44) IVF laboratories (n= 44) Genetics laboratories (n= 53)
Quality manager 55% 52% (23) 70% (31) 43% (23)
Accreditation 17% 7% (3) 20% (9) 23% (12)
Certification 17% 27% (12) 9% (4) 15% (8)
Accreditation and/or certification® 33% 34% (15) 30% (13) 34% (18)

Providers were asked toindicate if they had a designated quality manager, and if accreditation and/or certification had been obtained or was underway
(the latter values are combined under accreditation, certification and accreditation and/or certification). The number of answers in each category
appears in parentheses.

“Some centres replied positively to both accreditation and certification.

European Journal of Human Genetics

Eur J Hum Gen 2008, 16, 290-299
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Agenda

e Assessing Quality in a PGD laboratory
 Quality standards and accreditation

e Quality Management Systems
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Quality Standards and accreditation

ISO 9001
Quality Management systems - Requirements

ISO/IEC 17025

General requirements for the competence of testing and calibration
laboratories

ISO/IEC 15189

Medical laboratories — Particular requirements for quality and
competence

WWW.iS0.0rg
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Quality Standards and accreditation

International Organization for Standardization - ISO

ISO 15189 international accreditation standard for
medical laboratories

1/ Quality management system (QMS)
= Procedures and quality manual
= Document control
= Non-conformities, corrective and preventive actions
= [nternal audits and management review
2/ Technical competence
= Continuous training of personnel
= Calibration and maintenance of equipment
= Validation procedures
= [nternal and external quality control

E Dequeker - KULeuven

INTERNATIONAL ISO
STANDARD 15189

Seong eamon
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Medical laboratories — Particular
requirements for quality and competence
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Quality Standards and accreditation

Organisation for Economic Co-operation and Development -
OECD OECD Guidelines

for Quality Assurance
in Molecular Genetic
Testing

OECD guidelines for quality assurance in molecular
genetic testing (MGT), 2007

Directrices de la OECD para la gestion de la calidad de los
estudios genéticos moleculares

» Quality assurance and accreditation
= External Quality Assessment (EQA) schemes

= Result reporting

» Training for laboratory personnel

www.oecd.org
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Quality Standards and accreditation

1SO 15189
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Quality Standards and accreditation
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Quality Standards and accreditation

Certification

Procedure by which a third party gives written
assurance that a product, process or service conforms
to specific requirements

ISO 9000, 2000 Quality management systems — fundamentals and vocabulary

Example : Courier company
DHL deliver a package in 5 days
TNT deliver a package in 2 days

Process Management = requirements for quality management system
e.g. 1ISO 9001
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Quality Standards and accreditation

Accreditation

A procedure by which an authoritive body gives formal
recognition that a body or person is competent to carry out
specific tasks

ISO 9000, 2000 Quality management systems — fundamentals and vocabulary

Quality Management = requirements for quality management systems +
technical & analytical competence requirements

e.g.,ISO 17025 and 1SO 15189
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Quality Standards and accreditation

Example : Difference between accreditation and certification

Example

Certification

Accreditation

Fragile X syndrome

Simple PCR-based technique to detect
normal alleles of the FMRI gene.
Diagnosis can be excluded in males.

Comprehensive protocol based on PCR
and/or Southern blotting to detect and
size normal alleles, premutations and
full mutations.

Diagnosis and carrier status can he
confirmed or excluded

Karyotyping

QF-PCR or interphase FISH can identify
common aneuploidies.

Comprehensive protocol of karyotyping
complemented with QF-PCR, FISH
and/or microarray analysis can identify
the great majority of numerical and
structural anomalies.

E Dequeker (in press 2009) Quality Management Systems and Accreditation In: Kristofferson U,
Schmidtke J, Cassiman JJ (ed) Quality Issues in Clinical Genetic Services. Springer Press
Heidelberg/New York
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Quality Standards and accreditation
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Quality Standards and accreditation
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Quality Standards and accreditation

Co-operation in Accreditation

World level

Regional
level

National
level
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Preimplantation genetic diagnosis

e (Genetic testing of embryos, to assist couples with

high risk of transmitting a severe genetic disease

 The result of the analysis is expected to be correct,

reliable and In time
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Quality Standards and accreditation

Why accreditation?

® Benefit through better processes and quality of results (QM
process + technical and analytical process)

® Accreditation is a good way to demonstrate competence
® Accreditation is a tool world-wide to recognize laboratories

® In some countries accreditation is mandatory or will be
mandatory in the future

® More and more international pressure, attention to quality

assurance and accreditation (see OECD guideline for Molecular Genetic
Testing laboratories June 2007)

E Dequeker - KULeuven
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e Assessing Quality in a PGD laboratory
e Quality standards and accreditation

 Quality Management Systems
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Quality Management Systems

e Qualified personnel — continuous education

o Standard operating procedures (SOPSs)

e Document control

 Equipment (maintenance and calibrated)

 Non conformities, corrective en preventive actions

e [Internal audit

e Quality Manual

e Validation of tests

« Management review

E Dequeker - KULeuven



Quality Management Systems

Non-conformities @
Corrective actions é

Suppliers

Contracts - !

igfgrrallabor.atorles (:_ Internal and external audit MANAGEMENT
vISory services Managementreview ORGANISATION

EXTERNAL SERVICES

Personnel
Training

Batch control

Reagentsinventory RESOURCES
Equipmentand accommodation
Validation

Request
Patient
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| /4 ™ Preventive actions %
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Quality
System

TEST
PROCESSES

Documentcontrol

Quality manual and policy
Standard operating procedures
Log books

DOCUMENTS

Report
Interpretationn

External quality assessment

Internal quality control
Calibration

CONTINUAL IMPROVEMENT
AND QUALITY ASSURANCE

Patient

by S Berwouts



4 Management requirements ..... ..o vciireceieeerr e ean e

4.1 Organization and management ... aas
4.2 Quality management system ...
4.3 Document CONtrol ... s e ea
4.4 Review of contracts ..
4.5 Examination by referral Iabﬂratorles
4.6 External services and supplies .....coeeeeriiirceiicevenece e
4.7 AdVISOINY SEIVICES ...cceiiciecrcir s s s s s sn s rere s ansnnans
4.8 Resolution of complaints ..
4.9 Identification and control ﬂf noncnnfnrmltles ....................
4.10 Corrective aCtion ... e e e e
4.11 Preventive action ... e e e
4.12 Continual improvement......... s s
413 Quality and technical records.......ciieivcniccee e
414 Internal audits.......cciii e e
4.15 Manadgement FeVIEW ........cceeieieiicecer s v s rree e s e e s e e
5 Technical requirements...........ccecevevicercr e e
5.1 Perscnngl..
5.2 Accnmmodatlon and enwrﬂnmental condltmns ................
5.3 Laboratory equipment ... e
5.4 Pre-examination procedures.......ccoccvveeeivieiiecrecersseseessnsenens
5.5 Examination procedures ........oeveeeieiicrcrerecrcrrer s e ane e eas
5.6 Assuring quality of examination procedures..........ccovueeee.
5.7 Post-examination procedures ........ciiiieiiieceissssesansnnens
5.8 Reporting of results........ccovvvvevvveivnnnne.

1SO 15189 : 2007
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human REPRODUCTIVE GENETICS Review

reproduction
Accreditation of the PGD laboratory
J.C. Harper!2? S. SenGupta!, K. Vesela?, A. Thornhill4,
E. Dequeker>®, E. Coonen’, and M.A. Morris®?8
Table 1V Exa.m?les of qualit!( indicators for PGD and Management requirements
molecular genetics laboratories.
Technical Management Ol‘ganization and QMS (ISO |5 I 89: 4.' and
Number of new tests deployed  Complaines (and 4.2)

compliments)

Number of patients/PGD cases tested To achieve accreditation, the PGD laboratory needs a quality manual,

Complaint response times . . . .
Number of tests performed/outsourced 3 3 quality policy, with specific measures to ensure document control,

Customer satisfaction i i
record control, sample control all of which combine to form the

Positive result rate
TAT /tumaround time (including from e

patient DNA reception to preparatory Meetings with IVF unit

work-up being completed Analytical non-conformities
P being completec) 7 Document control (ISO 15189: 4.3) and
External quality assessment results Outcomes of external . .
Internal quality control (IQC) resuits/ 2t quality and technical records (ISO 15189:
score (intermediate precision) Documents revised and 4 I 3)
Test failures created
Number/level of PCR contaminations Outcomes of internal audits There is a considerable amount of documentation required to fulfil the
Diagnosis per embryo/single cell Co”"el“i_"e action standards. which can be paper-based. electronic or both. Some may
comp etion

Confirmation of results in untransferred
Unplanned absence

embryos : . . . .
Misdiagnosis per untransferred embryo/ (lm-:iudmg sick leave) Tec h n I c al req u Ire men ts
pregnancy ll'43|r|1tenance of staffing

evels

Maintenance of

accreditation Accommodation and environmental
conditions (ISO 15189: 5.2)

As is the case with personnel, the accommodation and environment of
E Dequeker - KULeuven the PGD laboratory must be ‘adequate’ for the tasks and the
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' ¥ Different activities in a PGD lab

Elements of ISO 15189

a'-.-"
~ Y
- '*‘

¢ “Quality Management system”
' ISO 15189 accreditation
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