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Guy's and 5t Thomas' INHS |

AssistedConceptionUnit



Assisted Conception Unit Genetics Centre

Accurate

_ genetic
Appropriate diagnosis
mp  Genetic

Counselling

Bl JRC Steps to PGD AVAAAS
EUROPEAN COMMISSION ADVANCING SCIENCE. SERVING SOCIETY



B JRC AVAAAS

EUROPEAN COMMISSION

Types of genetic disorders

Autosomal disorders

(PCR)
« Spinal Muscular Atrophy Chromosome

. Cystic Fibrosis rearrangements (FISH)

e Huntington’s Disease
» Sickle cell disease
- EB

64 Reciprocal translocations

14 Robertsonian
6 Inversions

Sex Linked disorders

e.g. OTC, Hunter’s, ALD, DMD,
Fragile X
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Types and Use of
Preimplantation Genetic Testing

Preimplantation genetic diagnosis (PGD)
To reduce a known genetic risk

Preimplantation genetic screening (PGS)
To improve IVF outcome

Preimplantation HLA testing (with PGD)

To reduce genetic risk and help a sick sibling

Preimplantation HLA testing (without PGD)
IVF Biopsy & HLA test to provide tissue matched sibling

Guy's and 5t Thomas' INHS |

AssistedConceptionUnit



B JRC _ AVAAAS
EUROPEAN COMMISSION P G D I n N u m be r.S ADVANCING SCIENCE, SERVING SOCIETS

ESHRE PGD Consortium GSTT
Reports 1-7 Report 8 1997- 2008
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Ethical concerns regarding PGD

 Different views of moral status of the embryo
at preimplantation stages

« Fear and concern about manipulating humans
genetically — choosing our offspring

» Use of the embryo (or the person) as a
commodity

o Worry where it will all lead; getting out of
control (slippery slope) NE——
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Moral Status of the Embryo
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Different values for sanctity of life and
start of personhood
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Where will 1t all end?

AYAAAS
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7INFW ENGLAND JOURNAL of MEDICINE

B COMMENTARIES

Preimplantation Genetic Diagnosis

for Cancer Syndromes
A New Challenge for Preventive Medicine

AUGUST 10, 2006

Preimplantation Diagnosis for Genetic Susceptibility
Peter Braude, M.B., B.Ch., Ph.D.

& Barah-Kate Templeton
Health Correspondent

DOCTORS are planning the first British
“designer baby™ free from the risk of
developing Alzheimer's disease in
middle age. A couple with a strong
family history of early-onset Alzheimer’s
will select embryos free from a gene that
predisposes people to developing the
condition in their forties or fifiies.

Under the plan, Charl and Danielle
de Beer from London will undergo IVE
to create the embryos even though they
have no fertility problems. The de Beers
say embryo screening offers them the
| chance to have healthy children and end

the tragedy Alzheimer’s has brought o
their family.

However, critics warn that screening
embryos for the disease is a dangerous
step towards creating “perfect” babies.

The de Beers, who are in their early
thirties, were considering adoption
before they heard of the technique,
called pre-implantation genetic
diagnosis (PGD), which can screen out
embryos carrying the genes that
predispose people o Alzheimer’s.

The couple’s doctors at the Bridge
Centre fertility clinic in London will this
month apply to the Human Fertilisation
and Embryology Authority (ITFEA) for a
licence to perform the weatment in
Britain. It is already used in America.

Designer baby to beat risk of Alzheimers k'j)'es'\é“e"

Doctors are alveady screening embiyos
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Genuinely difficult practical

ISsues to confront

* Rights and duties of a doctor

* Rights wishes and expectations of parent
— For themselves
— For their as yet unborn (potential) offspring

* Rights of the child once born

All influenced by society mores
and sanctity of life arguments
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Rights and duties of a doctor

 Welfare of the Child:
Limiting a child’s right to an open future

e Long term safety of embryo biopsy

* Restricted access to expensive
technology T



B JRC AAAAS

EUROPEAN COMMISSION

What might parents want?

e Child health in the <+ Eliminating disease from

face of a lethal blood line

disorder e Attaining a physical
advantage for the child

« Attaining health for a
sibling

e Just being more like

o them — even selecting for
e Avoiding ToP disease trait

e Prevention of a late
onset disease

Guy's and 5t Thomas' [10/ =]
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Transfer of carrier embryos

(Alport’s disease: Sex selection against males)

AssistedConceptionUnit
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Transfer of carrier embryos

(recessive disorder: CF)
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swaemssn | DACt Oof affected child™

on parental choice

« Carrier of X linked
muscular dystrophy

4

—@ - Boys will die in
late teens or early

il Ih L | 20s

= Requests sexing for
female embryos only

AssistedConceptionUnit
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RAVAAAS

on parental choice

m A

Carrier of X-linked
haemophiiia

George has haemophilia and
loves football which he
will be stopped playing at
age 10

Wants sexing for female so
as not to compete with
George

Refused use of test which
would 1dentifty normal
males

T
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(example: HD autosomal dominant)
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Difficulties of late onset dlsease

Example: Huntington’s disease

 Many years of disease free life

 Knowledge of genetic status changes
personal and reproductive prospects

* Desire not to know genetic status has
Implications for testing and children born

 Termination not undertaken after PND
changes child’s freedom not to know his
status T

AssistedConceptionUnit



T HD family dynamics 0

She at risk of HD gene, but
no symptoms yet
<:) Progressive degenerative
disorder

Will develop symptoms age
35-45 years old

‘ Her mother dying of the
|:|_ D——O disorder
Brother 1s normal and has
family
<:> Wants a family but the
child could 1nherit the

disease
What should she do?

Guy's and 5t Thomas' INHS |
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M JRCCurrent options fc.!

patients

with HD risk

* Reproduce at 50% risk

* Prenatal diagnosis & TOP
 Remain childless

e Gamete donation

o Adoption

- PGD

RAVAAAS

AssistedConceptionUnit



EJRC 10 Know, Oor not TC AVAAAS
know,
HD status & PGD

Decision to reproduce but
Against Termination of Pregnancy

Know - affected Don't wish to know
l Direct testing of
Direct testing of embryos f(_)r HD
embryos for HD expansion
expansion BUT result NOT
to be revealed ......oow s

.............................



Direct Testing for Huntington'’s

Disease
(patient knows her HD status)

ool

unaffected Affected

| |
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unaffected Affected Affected unaffected Affected
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Non-disclosure Direct Testing

of Embryos for Huntington’s

(patient does NOT wish to know HD status
but lab and ART centre know!)

|lo—ol

unaffected Affected

unaffected Affected Affected unaffected

ADVANCING SCIENCE, SERVING SOCIETY

EUROPEAN COMMISSION



Non-disclosure Direct Testing

of Embryos for Huntington’s

(patient does NOT wish to know HD status
but lab and ART centre know!)
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Affected Affected Affected Affected Affected
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Non-disclosure Direct Testing

of Embryos for Huntington’s

(patient does NOT wish to know HD status
but lab and ART centre know!)

|lo—ol

unaffected

| |
@ © 0 0 o

unaffected unaffected unaffected unaffected unaffected
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To know, or not to know,
HD status & PGD

Decision to reproduce but

Against Termination of Pregnancy

Know - affected

Direct testing of
embryos for HD
expansion

B JRC

EUROPEAN COMMISSION

Direct testing of
embryos for HD
expansion
BUT result NOT
to be revealed

Don't wish to know

Testing of embryos
using linkage to
grandparental alleles

ADVANCING SCIENCE. SERVING SOCIETY




Exclusion of Huntington’s using
Linkage testing of Embryos

bb

aa
Affected

Unaffected

Unaffected

() 50% risk

a
50% risk

a b
50% risk unaffected

O

c
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HJRC Other “late onsetm“\f"\f"'\S
disorders
Suittable for PGD?

e Muscular dystrophies

e Spinal Muscular Atrophy type
[l or I

e Familial cancer predisposition



PRE  significant Ris

Predisposition and penetrance

- m AAAS
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Familial Adenomatous Polyposis Coli [1009%0]
Retinoblastoma [909%0]

HNPCC [70-90%]

Breast malignancy (BRCA1, BRCA2) [50-80%]
Von Hippel Lindau disease [40%0]

Hypercholestrolaemia ??
Short stature?? o o 159

AssistedConceptionUnit



Test-tube baby warning
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Screening In vs screening
out disorders?

bb

Dwarf Dwarf Normal Normal
Aa aa
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BJRC  Curing Sibling Genetic
Disease PGD and HLA typing

Wednesday, 4 QOctober, 2000, 07:37 GMT 08:37 UK e Fertile COUple with Serious genetic

Baby created to save older sister
risk undergoes ICSI to produce embryos
In vitro

* Embryos are biopsied and screened for
genetic defect as well as HLA match to
affected sibling chance

* Embryo (s) transferred to produce child
who can be a bone marrow match for
affected sibling

The Mazh family have ci=abed medcal hiztary

3:4 unaffected / carrier embryo
1:4 embryo HLA matches sibling T

= 3:16 chance of both matching A

AssistedConceptionUnit



B8 JRC Curing sibling non genetic A'AAAS
disease - HLA typing embryos

* Fertile couple without substantial UL T B s A T
. . oupie Closer 1o creating esigner oaony

genetic risk undergoes ICSI to

produce embryos in vitro

* Embryos are biopsied and screened
for HLA match to affected sibling
(1:4) chance

* Embryo (s) transferred to produce

Charlie needz a tranzplant within 12 months

Chlld Who Can be d bone marrow or A couple are to get help from the United States so they
can create a 'dezigner baby' to zave the life of their

tissue match for affected sibling seriously-il son.

IVF undertaken and embryos created and biopsied to alleviate
disease in a sibling — parent? — uncle or aunt? — good friend?
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A child has a
right to an open
future

Guy's and 5t Thomas' m

“Choosing between Possible Lives™ A'(J

AssistedConceptionlnit

Rosamund Scott
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