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Foreword

Having a baby has always been one of life’s lotteries: boy or girl;
dark or fair; large or small; will the child be free of inherited
disorders, or affected by them; will the baby be completely healthy
or will he or she have health problems? In recent decades this
powerlessness in the face of chance and biology has begun to
change.

Techniques of prenatal testing and imaging can now reveal if the unborn child has one
of a number of serious disorders; parents can seek to terminate an affected pregnancy.
Developments in genetic analysis and reproductive technology have now driven the point
of decision making to the very origins of the embryo. Although still minimal in scale,
limited in scope, and controversial in practice, some choices about the genetic make-up
of our future offspring are already a reality.

The acceleration in the pace of genetic research has broadened the range of inherited
disorders that can be identified. This has created opportunities for parents to acquire
information, prepare for the child they are going to have, or if they wish, to seek to
terminate the pregnancy or use IVF and selection of embryos. Seeking termination of

a wanted pregnancy is never an easy decision. The majority of people in Britain accept
that there will be some circumstances in which the decision to seek termination of a
pregnancy is permissible. Even those for whom abortion in the case of serious inherited
conditions creates no insurmountable moral problems have had to ask themselves what
they mean by “serious”. The lines are crossed at different stages of severity in the
disorder or disability. People’s attitudes to severe mental impairment are often different
from their approach to physical impairment. Decisions are often linked to whether the
family feels it could cope with the demands of a child with such problems, the impact

it would have on other children, or on the carers. Something few outsiders can gauge
accurately.

The new insights into inheritance are not confined to health and well-being. Many of our
physical and, perhaps, our behavioural characteristics are influenced by the variation in
the genes we inherit. Choice in these cases would have nothing to do with health, but with
something far more subjective and, in the eyes of some, far more problematic: choice
about the “sort” of children we want. Are there further choices that we will be pressed to
consider in the years to come - intelligence, appearance, sporting or musical abilities?

Should we contemplate the benefits of such choice; or should we rule it out completely?
And if we believe — as many people undoubtedly do - that neither the state nor any other
third party should be allowed to control our reproductive choices, is that a reason to allow
people complete freedom in the decisions they make in this area? But there again, can
we trust ourselves as individuals to make choices that will affect not just us, but those
children we bring into the world? And are there not implications for society as a whole in
some of the choices we make as individuals. If pursuit of some notion of perfection is
acceptable what are the consequences for those who live in our midst who do not fulfil
those criteria?
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In short, genetic research is presenting us with a rapidly developing and novel state of
affairs. We may applaud this development, or condemn it. We may embrace it, seek to
suppress it or simply find ourselves concerned about where it is leading. We may decide
to face it individually, or collectively. The one thing we cannot afford to do is ignore it. If we
wish to reach policy decisions of any kind on the future of how we make babies, the time
to consider the issue is now.

The Human Genetics Commission (HGC) acknowledges the huge diversity of genetic
conditions and the diversity of people’s experience of these. While some people
experience a genetic condition as a source of suffering and as disabling in itself, others
experience life with that genetic condition as just as rich and rewarding as any other way
of living. Many people with serious genetic conditions would choose to be free of the
condition if a cure were available; however, others may view some conditions as an
important part of their individuality and would not choose or advocate a cure.

For the majority of people, the reproductive decisions that they will make are
uncomplicated. They will have no problems conceiving that might require them to use
fertility treatment. They will not have a strong family history of a serious genetic condition
that requires them to utilise modern fertility procedures. To a large extent, an individual
will chose the partner with whom they want to have a child, and the timeframe within
which they want to have that child. Of course, sometimes no active decision is made
to have a child, but all children should be valued regardless of the circumstances of
conception. For some people, however, pregnancy is not this straightforward and they
can find themselves having to make decisions that they may have never considered
before. This report attempts to set out the issues that arise when making decisions

in these circumstances.

Many factors influence how we feel about reproductive issues. Decisions in this area are
very personal and go to the core of our beliefs and values. | know how hard it can be to
make choices in this area when faced with them. There is often not a right or a wrong
answer and our consultation as well as our discussions within the Commission have
highlighted that this is an area where agreement cannot always be reached. This variety
of opinion was also reflected through discussion with our extremely valuable Consultative
Panel. The Panel is made up of about 100 people with direct experience of living with

a genetic disorder, and the HGC created it to act as a sounding board for reports and
recommendations.

A wide range of views was also heard at the Citizens Jury, organised by the Wales

Gene Park together with the University of Glamorgan and Techniquest. This was a very
illuminating event. It brought together 16-19 year olds to address the question Designer
Babies: what choices should we be able to make? The debate was a great success and
showed the willingness of young people to engage with the issues arising from new
genetic and reproductive technologies. It also dispelled any claim that our young have no
moral compass. | was extremely pleased that we were able to include a new generation’s
views in the Commission’s work and | am grateful for all those who were involved in
organising and participating in the event.

In the HGC's first report /nside Information (2002), we talked about balancing interests
and this has remained an important consideration in the work of the Commission.
Regulation seeks to balance the conflict between personal autonomy and the wellbeing of
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Introduction and
recommendations

This is a report by the Human Genetics Commission (HGC), an advisory body set up
by the United Kingdom Government at the end of 1999. Our role is to advise UK
Government on the ethical, legal and social aspects of developments in human
genetics as well as their effects on health and healthcare. One topic that is clearly
important to members of the public is that, while many people welcome progress

in genetic science and what it means for identifying and reducing the risk of having
children with genetic disorders, there are concerns about its impact not only on society
as a whole, but also on our understanding of human life and the value we give to it.

In June 2003, the HGC established a Working Group to examine the effects of
developments in human genetics on the kind of choices facing people having
children, and the wider social implication of these choices. The Terms of Reference
and membership of the Working Group are given at Annex B.

This has been a challenging piece of work for the HGC. Reproductive decision
making is an area where society holds a range of deep-rooted views and this was
reflected across the Commission. Decisions are personal and can be based on or
influenced by all or none of the following:

+ the desire to have genetically related offspring;
* belief or value systems;
« opting to start a family later in life;

 the increased risk of multiple pregnancies and births associated with assisted
conception;

« the welfare of the child who may be born;
- the welfare state, support and educational structures, and
+ the effect that decisions made now might have on future generations.

People may give the same reasons for making their decision, but come to a different
conclusion and the choices that technology now permits are not acceptable to all.
These issues are explored in more detail in the following chapters.

Over the last 50 years or so, there have been many developments in genetic
science. Some of these have provided a greater capacity to exercise reproductive
autonomy and, consequently, choice. All pregnant women in the UK are now offered
some form of prenatal screening, and some couples may be offered or seek specific
genetic services. But deciding how best to make choices is often difficult. So those
who provide genetic screening, diagnostic procedures, and genetic counselling
nowadays try to help by ensuring the provision of information. The situation has not



always been this way and in the past choices and freedoms were sometimes denied
to avoid the birth of children with a genetic illness. Some feel that current practices
such as prenatal screening and certain specialist genetic services retain aspects of
this eugenic legacy. The figure below summarises the decisions that will be made
about particular interventions before and during a pregnancy. Decisions are shown
in pink and the chain of blue events are the ones experienced by women who have
a ‘normal’ pregnancy. It is important that, at every stage a decision is made, the
woman is clear that she is making a decision and that she can therefore choose

to agree to the procedure or opt out of it. The many health professionals that are
involved in these processes have an obligation to make this clear at each step.

Figure showing the decisions made before and during a pregnancy
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Before the more recent development of procedures and services, the choice open to
people who wanted to avoid passing on a serious genetic condition was limited: they
could avoid having children; they could adopt a child or have a child by donor
insemination; or they could simply accept the risk that any child they had might be
born with the genetic disorder. As knowledge developed, clinical geneticists would
discuss the family history to estimate the risk of parents passing on a genetic
disease to their children. But new knowledge has allowed the development of tests:
first through biochemical markers and, more recently, following the identification of
genes, through direct genetic tests. The report details how these tests can be used
and the ethical issues that may arise.

How we conducted this work

6.

The Working Group considered much evidence during the course of this project
(see Annex C). In addition to hearing from a variety of experts, and taking on board
the results of a range of externally organised events, including a Youth Citizens Jury;,
we began a consultation exercise in July 2004. The aim of our consultation
document was both to summarise the information and views that had been
considered up to that point, and to ask a series of questions to elicit further
evidence and views. Almost 200 responses were received. These were of great
assistance: not only did they provide us with information from a variety of sources,
but they also brought to our attention many well-reasoned arguments in favour of a
range of positions. These responses have been analysed, and the resulting report is
on our website. In addition, we plan to make the full responses publicly available
(with the agreement of their authors).

Youth Citizens Jury

Together with the University of Glamorgan and Techniquest, the Wales Gene Park
organised a Citizens Jury of 16-19 year olds held over three days in September
2004. Members of the jury were recruited on the basis of a stratified random
sample, designed broadly to reflect the composition of the 16-19 age group -
approximately equal numbers of males and females, with approximately two-
thirds in full-time education.

The jury addressed the question: ‘Designer Babies: what choices should we be
able to make?’ Over the three days the jurors listened to withesses speak on
relevant topics, and were able to question them.

The witnesses represented a broad range of views, and also included personal
testimony from people affected by issues surrounding genetic conditions and
reproduction. After listening to and questioning the witnesses, the members of the
jury spent time gathering their thoughts and reached a conclusion — the verdict.

The majority of the jury was in favour of people being allowed to ‘design babies’ to
prevent genetic conditions from being passed on, and concluded that it is acceptable
to design babies for the purpose of curing existing children with serious medical
conditions: ‘saviour siblings’. However, the jury opposed the idea of designing
babies for non-medical reasons, and came down strongly in favour of regulation.
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The event, which received wide press coverage, was a great success and
showed the willingness of young people to engage with the issues arising from
new genetic and reproductive technologies. The jury presented the outcome of
their deliberations to the Welsh Assembly Government, HGC and HFEA.

For more details go to www.wgp.cf.ac.uk

Quotes from members of the jury

“Saviour siblings — the danger of seeing the saviour as a possession or
loving them more than the ‘non-saviour’ children worries me.”

“Education is important because you need to educate people that not every
genetic illness is a prison sentence.”

“I never understood disability. | always thought it was hereditary but to find
out only 1% of disabled people can pass it on was really an eye opener for
me. It makes (me) remember the fact that (disabled people) are not
unfortunate but just society being unfair to them in terms of their impairment.
That’s the only bad fortune they have.”

Throughout the course of this work, we have asked HGC’s Consultative Panel for
their views. We held a successful meeting with them in September 2005 to discuss
our recommendations and conclusions.

The Consultative Panel was established by the HGC to act as a sounding board
for our reports and recommendations, as well as to give us insights into the
issues and concerns facing people affected by a genetic disorder. The Panel
comprises about 100 people with direct experience of life with a genetic disorder.

The Working Group has taken account of the evidence, consultation responses and
views from the Consultative Panel. This will be apparent from the examples quoted in
our report. Our conclusions and recommendations, however, are not based on any
consensus which could be drawn from the responses. In analysing the responses
we did not count how many organisations and individuals argued one point as
against another. Given that respondents are a self-selecting group, this would not
have been helpful. Instead, we were interested in understanding and considering the
variety of views. Each conclusion and recommendation is taken on its own merit.

In preparing this report, we have kept in mind that we are addressing a very broad
audience. While our main responsibility is to provide advice for Ministers, we also
aim to promote openness and involve the public in wider debates about genetics.
For this reason our report is much more than a list of recommendations and
conclusions; it is also intended for a general readership. These issues affect people
in every country, and we strongly support the international debates that are currently
being conducted.
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10.

1.

12.

13.

Throughout this project, we have been conscious that we are not working in isolation.
Other recent debates and developments include:

the House of Commons Science and Technology Committee’s report into Human
Reproductive Technologies and the Law, and the Government’s response to this;

the Department of Health's review of the Human Fertilisation and Embryology Act
1990;

the Human Fertilisation and Embryology Authority’s review of the case for using
preimplantation genetic diagnosis (PGD) for tissue typing purposes, its
consultation on extending the conditions for which PGD might be made available
and its Sperm, Eggs and Embryo Donation Review;

a range of initiatives aimed at identifying the type and level of information
required to ensure informed consent and decision making in the prenatal
screening and diagnostic contexts;

the European Society of Human Genetics report on The Interface between
Medically Assisted Reproduction and Genetics: Technical, Social and Ethical
Issues, and

the British Medical Association report on Genetic Screening and Genetic Testing.

These and others have all contributed to our thinking.

By way of introduction to our inquiry, we will set out a series of principles that
underpin our examination and conclusions and then provide a brief historical
account of the evolution of genetic services. These represent a development of
those we set out in the earlier HGC report, /nside Information: Balancing interests in
the use of personal genetic data (May 2002), and are specifically related to

questions of reproductive choice and decision making. We then examine prenatal
screening, preimplantation genetic testing, diagnostic and genetic services, and
genetic aspects of assisted reproduction, principally the use of donated eggs,
sperm and embryos. We also look ahead to some likely future developments in the

field, and the issues that these may raise. A fundamental question we address in this

report is how to strike a balance between the individual and society with respect to
genetics and reproductive choice.

A central focus of our report is on prenatal screening and diagnosis as this is where
genetic technologies have had the widest impact. All those having children face
choices about prenatal screening. While very few people are currently using the
newer technique of PGD, it provides new choices and raises contentious issues; so
it too has received our attention. We also consider those aspects of assisted
reproduction which relate to genetics.

The issues that we hold to be most relevant in our consideration of policy and
practice in reproductive decision making and genetics are drawn from two over-
arching principles adopted by the HGC in Inside Information. These were respect for
persons, and genetic solidarity and altruism. The former gave rise to what might be
termed secondary principles — privacy, consent, confidentiality and non-

10
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discrimination. Although all these principles also broadly apply to genetics in
reproduction, two more specific principles are also required:

+ reproductive autonomy (a requirement to respect a person’s right to control their
own body and their choice to try to have — or not to have — children), and

+ protecting the interests of children.

Through our discussions we were able to draw some general conclusions about how
these principles should be applied in the context of reproductive decision making.
First, whilst we agree that an autonomous decision making process is important at an
individual or familial level, this has to be balanced against the potential for harm to
other individuals or society at large. In conjunction with the precautionary principle,
this may be felt to justify restrictions on unfettered choices in this field. Second, we felt
that there were many ‘trivial’ or non-medical conditions for which it would be quite
inappropriate to engage genetic technology (such as embryonic selection on the
grounds of myopia, or hair-colour). Third, that whilst new knowledge and technology
has brought new choices, we must ensure that choices are not constrained by a non-
inclusive society and the lack of support and service for those with impairments.

This means that whatever choices people make, for example, to undertake a
pregnancy without any prenatal screening, those choices and their consequences,
are fully respected and supported by society, and where appropriate, its social
welfare or medical provisions. Fourth, when new reproductive procedures such as
PGD are introduced, there should be systematic follow up of children so that any
subtle or unexpected long term consequences of the procedures may be known.

This report does not claim to provide a comprehensive solution to all the problems
we raise. We do hope, however, that it will provide a useful framework for future
debate and policy in the United Kingdom.

Conclusions and recommendations

16.

The text below indicates the main conclusions and recommendations from our
deliberations.

Prenatal and neonatal screening and diagnostic testing

17.

Screening and diagnostic testing can provide vital information for people about their
unborn child. On balance, we consider that the provision of programmes of prenatal
screening, diagnosis and selective abortion in cases where a fetus has a serious
condition can be justified by the principle of reproductive autonomy. In our view,
promoting reproductive choices should mean giving individuals a real choice to have
a child with a genetic condition if that is what they wish. This means that society
must have effective policies to ensure that all children are welcomed into society
and properly supported in all their diverse needs. We suggest that a strong
programme of research aimed at better treatments for genetic conditions,
coupled with availability of appropriate services for those with genetic
conditions, is the best means of addressing some of the ethical objections

to prenatal screening.

11
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18.

19.

20.

21.

22,

The HGC finds that there is still some way to go before equality of access to all
screening programmes across the UK is reached, but the principle of freedom of
reproductive choice makes this an important goal. We welcome the ongoing role of
the UK National Screening Committee in reviewing population screening
protocols and in striving to ensure that recommended programmes are
available across the UK.

As knowledge and techniques develop, the range of conditions for which screening
can be offered could rise substantially. New screening procedures should only be
introduced after proper evaluation shows that they offer clear benefit; screening
should not be offered simply because it becomes technically possible. We support
the role of the UK National Screening Committee in ensuring that possible new
screening tests are properly evaluated against clear criteria.

Information about prenatal screening is usually provided by midwives in the form of
a leaflet at the ‘booking in’ clinic, and may be overlooked in all the other information
given at this time. It is therefore important to draw the aims of screening to the
attention of women immediately before it is planned to take place. It has been shown
that midwives and ultrasonographers may offer screening in such a routine manner
that it becomes a default option, rather than a considered choice. While it is very
difficult for a screening programme to be completely ‘non-directive’ in practice, the
ethos of screening can certainly be moulded so as to minimise any sense of guilt or
attribution of blame for a decision not to participate. In accordance with the NICE
Guidelines, we consider that midwives and other professionals involved in
prenatal screening should emphasise that participation is voluntary and that
people are free to make their own decisions.

We are aware of various initiatives aimed at improving the quality of counselling and
support provided for those who receive diagnoses of serious fetal conditions and we
recognise that providing appropriate information takes time and cannot be done in a
rushed manner. However we found that this group do not always receive the support
that they need. We believe that the objectives of prenatal screening and diagnostic
service are not met unless the needs of this small but most important group are
taken fully into account. And, of course, these needs do not cease when a decision
is made, whether it is to continue with the pregnancy or to seek to terminate it. We
recommend that a review of information, counselling and support services for
those whose fetuses are diagnosed with a serious condition should be
commissioned by the Department of Health.

The market for prenatal testing in the form of prenatal paternity testing has the
potential to grow. Such a test might be used by a pregnant woman deciding whether
or not to proceed with a pregnancy. Knowing the identity of the genetic father of the
fetus could significantly influence her decision. However, any such test undertaken

in the UK would have to be with the consent of the man or men in question. We are
particularly concerned that tests ordered on the internet or by post might be used
without the consent of all those whose DNA is to be tested. Consent will be required
even if people send samples abroad for testing. We recommend that consumers
of prenatal paternity tests are made fully aware of the requirements for consent
under the terms of the Human Tissue Act by the companies offering these tests.

12
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The development and availability of prenatal paternity testing raises new
reproductive dilemmas for some pregnant women and their partners. We
recommend that independent counselling be available for those considering
prenatal paternity testing.

We endorse the position we took in /nside Information that great caution should

be observed in the testing of children for late onset disorders or in situations where
they may not benefit directly. We recommend that efforts be made to develop
screening techniques that do not reveal carrier status unless this would
compromise the reliability of the test, or the information about this status

is clinically important to the child’s health.

Preimplantation genetic diagnosis

25.

26.

27.

Preimplantation genetic diagnosis (PGD) is a long and complicated process and

at every stage it may fail. Pregnancy rates are low. Because of a (very low)
misdiagnosis rate, use of this technique cannot completely eliminate the risk that
the embryo(s) selected will not carry the disease. We recommend that women and
couples contemplating PGD continue to be offered counselling to ensure they
fully understand the implications of decisions they may be required to make

at various stages of their treatment.

There is relatively little evidence about the safety of PGD. The indications so far are
that the incidence of birth abnormalities is not significantly higher in children
produced by these techniques than in the general population; but we lack evidence
of the longer term outcomes. Long-term follow up of children born following PGD is
important if we are to establish that embryo biopsy does not cause subtle damage
to children. Follow up research in the UK is hampered by the confidentiality
requirements of the HFE Act. We suggest that in a situation such as this, where a
novel technique is being offered and there is only indirect evidence of lack of harm
to the children produced, it is reasonable that the offer of treatment should be
coupled with an expectation that the children will be enrolled in follow up studies to
monitor their development, and, that studies should always be set up alongside the
introduction of the new technique. In the light of uncertainty about possible longer
term effects on children, we recommend that the Human Fertilisation and
Embryology Act be amended to permit more satisfactory and systematic
follow-up of all children born following PGD, and that the Medical Research
Council should support appropriate research. We believe that continuing
regulatory oversight of PGD is justified to ensure that emerging information
about the effect of embryo biopsy and other aspects of the technique will be
systematically evaluated, and that the use of the technique is kept under
review.

There are potential complications associated with PGD. All assisted reproductive
techniques involving the collection of eggs are associated with small risks to the
mother of ovarian hyper-stimulation syndrome. This may lead to her being hospitalised
for a few days and, very rarely, may be fatal. To date only one death has been
attributed to ovarian hyper-stimulation syndrome in the UK in approximately 500,000
stimulated cycles. If more than one fertilised egg is replaced there is a possibility of

13
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28.

29.

30.

multiple pregnancy, with the associated risks of premature delivery and its
consequences for the offspring, as well as health risks for the mother. In general,
because of risks to fetal growth and of preterm delivery, it is not in a child’s best
interests to be part of a multiple pregnancy. However, parents keen to maximise their
chances of success during PGD may request the replacement of more than one
embryo, and clinicians have supported these decisions. For the safety of the mother
and child, the Human Fertilisation and Embryology Authority has guidelines
limiting the number of embryos that may be transferred in an IVF cycle to be
implanted to two, except in certain conditions. The HGC agrees with this
approach but would welcome developments in practice that would further reduce
the number of multiple births.

There are concerns about the welfare of a child who is born to be a ‘saviour sibling’.
Some people are concerned that once conceived as a ‘saviour’, it is difficult to place
limits on the extent to which it is reasonable for the child to be used to benefit another
person. Taking blood from the umbilical cord after birth causes no ill effects, but the
removal of bone marrow is more controversial as it causes discomfort, although the
long-term risk of harm is slight. However, once it is accepted in principle that children
can be created to save the life of siblings, perhaps more extensive (e.g. the donation
of a kidney) or repeated tissue donations may be seen as equally permissible. We
consider that it is difficult to justify preventing parents who have a child with a life
threatening disorder that may be cured by a stem cell or bone marrow transplant from
attempting to create a saviour sibling. However unlike the use of PGD to avoid having
children with a serious genetic condition, it has been suggested that the selection of
embryos as HLA matches could have negative repercussions for family relationships
or the wellbeing of children selected in this way. We therefore recommend that, in
addition to systematic paediatric follow up for all PGD children, there should be
research into the wellbeing of children who are born after HLA matching.

Some couples undergoing PGD would prefer to avoid having a child who is a carrier,
even if that child would be expected to be healthy, because they wish to protect their
child from the risk of having affected children themselves when they reproduce.
Other people, however, feel that the exclusion of an embryo that is predicted to be
healthy purely on the basis of its carrier status is unreasonable, and it may also
significantly reduce the chance of achieving a successful pregnancy as there is
usually only a limited number of embryos from which to choose. In practice, if there
are several embryos from which a selection can be made to maximise the chance of
achieving a healthy pregnancy and minimise the risk of misdiagnosis, there may be
a hierarchy of preference in which unaffected embryos that look healthy are scored
higher than embryos that are carriers or look less likely to implant successfully. We
suggest that in situations where PGD is being used, and where there are both
carrier and unaffected embryos of equal quality, parents should be able

to request which they prefer to be implanted.

The total number of patients electing to have PGD to exclude a specific genetic
disorder for which their offspring are at increased risk remains very small. However
its potential remains large. We believe that research should continue to be aimed
at making PGD more effective, and at increasing the chances of the birth of a
healthy baby following treatment.

14
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For practical reasons, the number of conditions for which PGD can be offered is
limited and few tests can be done on the DNA extracted from a single cell taken
from an embryo. In addition, there will be few embryos available for selection. The
anxiety that PGD lies at the top of a slippery slope leading to the possibility of a
wide range of potential enhancements, such as intelligence or beauty is misplaced.
While we are still far from a full understanding of how such characteristics are
transmitted to children, it is clear that very many genes are likely to be involved and
there will be complex interactions between these and other developmental factors.
Even if all the genes involved were to be identified, prediction of the required
characteristics would remain uncertain and the limited supply of embryos available
for selection would make the finding of particular gene variant combinations very
unlikely. The anxiety that PGD lies at the top of a slippery slope leading to the
possibility of a wide range of potential enhancements, such as intelligence or
beauty, is misplaced.

Assisted reproductive technologies, genetics and reproductive choice

32.

33.

34.

In a nationally funded health service it is important that people have access to
equitable levels of treatment. We support research into variations across the UK
and recommend that steps be taken to ensure equality of access to assisted
reproduction services.

We note that despite having an intention to do so, many parents find it difficult to tell
children that they have been conceived through the use of donated eggs or sperm.
Evidence suggests that children who grow up knowing that they are donor-
conceived accept this information without anxiety. Unintended or unexpected
disclosure, particularly when this occurs later in adolescence or even in adulthood,
may prove very disturbing and could profoundly affect the relationship between the
donor-conceived person and their parents. With the advent of easily accessed DNA
paternity and other relationship testing, such unexpected knowledge is likely to be
acquired more frequently in future. Although some parents may find it very difficult to
tell their children about their genetic origins, we recommend that arrangements are
strengthened to ensure that all those considering using donor gametes receive
information about the importance of making children aware of their genetic
origins and that counselling is available to support parents to do this.

Under the Human Fertilisation and Embryology Act, anyone intending to marry may
enquire of the HFEA whether or not they are related to their intended partner. Given
that most children are not told of their donor origin this provision will be of little
significance if its purpose is to avoid consanguinity. So long as there are children
growing up without the knowledge of their biological parentage, or that they were
conceived through donation, there is at least a small risk of them choosing a relative
as a partner. While the hazards of consanguinity may have been overstated, there is
nevertheless a significantly increased risk of passing on recessively inherited
conditions. This risk exists not only in the case of donation, but also in other
situations where children are unaware of their genetic origins. We believe that all
children born by donor-assisted reproduction should have the opportunity

to find out their genetic origins and that it should be open to any couple

from the age of 16, provided that they both consent, to enquire of the
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35.

36.

37.

38.

39.

Human Fertilisation and Embryology Authority whether or not they appear to be
related as a result of gamete or embryo donation.

Following HFEA guidelines, clinics have endeavoured to match donor and recipient
according to ethnic background and a few physical characteristics. In general,
recipients seem to prefer donors who physically resemble themselves so that the
child will “fit in” to their families. But, of course, the uncertainties of inheritance make
a close resemblance difficult to predict. Because of the limited number of donors
available, particularly egg donors, the choice is often very limited. Some recipients,
especially of eggs, recruit their own donors, who may include relatives. We are not
persuaded that there is any case to restrict the present system of recipient’s choice
based on the information available about donors. We regard this as a matter of
parental autonomy. We endorse the conclusion of Human Fertilisation and
Embryology Authority Sperm Eggs and Embryo Donation Review that there
should be no prescriptive guidance on the selection of donors for any
particular recipient, but suggest that the HFEA produce guidance on factors
that may need to be taken into account when a donor is selected.

We believe it is important to ensure an adequate supply of donors of gametes.

We support the ongoing work of the National Gamete Donation Trust (a charity)
given their important role in raising awareness of the need for donors,
encouraging donation, and in providing accurate and impartial information

to potential donors, recipients and health professionals.

Under current UK guidelines, someone who is deaf as the result of an inherited
condition which could be passed on to offspring should not be accepted as a donor.
While the exclusion of people with genetic disorders such as inherited
deafness as gamete donors is controversial, we feel that current restrictions
are reasonable and should be maintained. We are, of course, aware that children
with inherited forms of deafness may be conceived naturally. Their lives are to be
valued and supported as much as those of any child, and this would include the
provision of whatever medical and educational services are required. We should
also respect the culture of Deafness. However, it does not follow that treatment
services should be used specifically to create a deaf child — or, indeed, a child with
any other inherited disorder.

A number of our respondents were worried that selective donation might also be
used to enhance traits such as intelligence or sporting ability. In fact, there is very
little evidence that such selection is of concern to parents choosing donors. Parents’
main interest is in a child who would fit into the family. We believe that choice based
on the information provided in the current donor information form precludes
anything that might be described as eugenics and that current arrangements
should be continued.

We do not welcome the advent of unregulated commercial operations in the
sensitive field of sperm donation. It is unclear how extensive such activities are.
As part of the review of the Human Fertilisation and Embryology Act, the
Department of Health is looking at this topic in some detail. We support the
Department of Health in its investigation of possible avenues for regulating
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commercial operations involving sperm donation which are currently outside
the Human Fertilisation and Embryology Act.

Framework and organisation of genetic services

40.

41.

42.

43.

44.

A number of respondents to our consultation drew particular attention to the need
for careful cost-benefit analyses of reproductive genetic testing services. The
treatment of genetic disease, as well as the provision of social services for those
with genetic disorders (and impairments more widely) were also identified as
important factors that should be included in the equation. We recognise that cost-
benefit analyses of genetic services can be contentious if they entail a crude
monetary valuation being placed on the lives of individuals with particular
genetic conditions. However, such health economics studies are potentially
helpful and important if they can be conducted with sufficient sophistication to
avoid these pitfalls and the offence they can cause.

We support wider and more inclusive public engagement and debate about
genetic technologies and reproductive decision making.

New technologies may be developed through collaboration between UK and non-UK
fertility clinics and this may also lead to treatment being taken, in whole or in part,
abroad. Developing new tests for PGD, for example, can be time consuming, and a
couple may discover a particular test that the HFEA is willing in principle to license
but which is not yet available in the UK. In such situations, collaborations between
centres can be fruitful. We recommend that collaborations to develop new
treatments that are potentially licensable in the UK should continue, provided
that there are clear protocols to which both the UK and non-UK centres agree
to abide.

While it is reasonable for countries to draw their own conclusions about what is

and is not acceptable practice within their own national boundaries, we feel it
inappropriate for UK clinics to assist those planning to go abroad for treatments
which are not licensed in the UK itself. We recommend that the Human
Fertilisation and Embryology Authority should explore ways in which clinics in
the UK can be prevented from preparing or otherwise colluding with individuals
intent on seeking treatments which are permissible abroad, but prohibited
within the UK.

In some cases, reproductive tourists place themselves beyond the legal protections
that would be afforded to them if they were treated in the UK. For instance, those
who are treated with anonymous gametes abroad cannot be assured legal
parentage in the UK; likewise, those who donate gametes abroad are not protected
against claims for the financial maintenance of any children that result. While we
believe that individuals should be made aware of these differences in law, we do
not recommend a change in UK law to offer the same protection to those
seeking prohibited services abroad as is offered to those using legitimate
services in the UK.
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1. Principles

Introduction

1.1

1.2

We set out in this chapter, the principles we hold to be most relevant in our
consideration of policy and practice in reproductive decision making and genetics.
We believe that these provide a framework for our discussion. However, applying the
principles in individual situations is rarely easy, not only because the principles
themselves may be in tension but also because individual preferences and values
will vary. However, developments in our knowledge and in technology mean that we
are now faced with new choices that have become unavoidable. Making any choice
has consequences and brings responsibilities; and this chapter is designed to set
out a framework to help steer a course through these complex issues. The principles
that we found relevant in this context are drawn from two over-arching principles
adopted by the HGC in /nside Information, its report on genetic information. These
were respect for persons, and genetic solidarity and altruism. The former gave rise
to what might be termed secondary principles — privacy, consent, confidentiality and
non-discrimination. Although all these principles also broadly apply to genetics in
reproduction, two more specific principles are also required:

 reproductive autonomy, and
+ protecting the interests of children.

We have not proposed a hierarchy for these principles even though they are
sometimes in tension with one another. The principles are explored in depth in this
chapter, but the practical and policy problems and our conclusions and
recommendations from the application of the principles, are discussed in later
chapters. Nevertheless, at the end of this chapter, we do set out some conclusions
about these principles and their application, which we hope may be of general help.

Reproductive autonomy

What is reproductive autonomy and why is it important?

1.3

We use reproductive autonomy to denote a requirement to respect a person’s right
to control their own body and their choice to try to have (or not to have) children.
This is an aspect of the principle of respect for persons, which we expressed in
Inside Information, as follows:

Respect for persons affirms the equal value, dignity and moral rights of each
individual. (Inside Information 2.20)

This principle requires us to treat other people (babies as much as adults) as ends
in themselves, rather than merely being instrumental to our own objectives. We
recognise of course, that for those who want them, having children can be one of
the most valuable and rewarding experiences of life; and equally, if fertility problems
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or social policy prevent a couple reproducing, that this can create substantial
unhappiness. These are all good reasons to show the greatest respect for
reproductive autonomy, with interference in this freedom being justified only by the
risk of serious harm to others, including any resulting children.

1.4 Does reproductive autonomy mean an enforceable entitlement, or does it simply
denote the obligation to prevent unjustified interference? If it is a positive entitlement, it
may mean that few limits can be placed on the exercise of that autonomy, and further,
that it would entail an obligation on others to make positive provision for the range of
choice that could be exercised. This would mean providing (and funding) some of the
services discussed in later chapters, such as assisted conception or prenatal
screening. Alternatively, if reproductive autonomy denotes the obligation to prevent
interference (for example, from state policies of restricted access to contraception or
enforced sterilisation), then its scope will be more limited. In our view, reproductive
autonomy means a right of non-interference. This interpretation would be consistent
with a policy of placing minimal restrictions on reproductive choices.

What kinds of choices should be respected?

1.5 Traditionally, reproductive autonomy meant simply the freedom (assuming it was a
real freedom) to decide whether to try and reproduce, with whom, when and where.
However now the issues include the questions of whether reproductive autonomy
should extend to include, for example, social sex selection, buying and selling eggs,
sperm and embryos, the selection of the characteristics of possible future children
or to having one child to save another (the so-called saviour sibling). Whilst we would
strive to encourage autonomous decision making, we recognise that there may be
problems with unfettered and unregulated choices. These problems can include
decisions which may adversely affect broader society and thus be in tension with
genetic solidarity and social responsibility. For example, permitting social sex
selection may gradually tilt the natural distribution of males to females, and thus
potentially be damaging to society as a whole. Perhaps the best formulation is that
whilst autonomous decision making should be supported and encouraged, it is
legitimate to limit this autonomy where its exercise unreasonably impacts on the
autonomy of others, or threatens others with significant harm. This may well be
easier to state, than to apply in practice, but it is nonetheless worth stating.

Genetic solidarity and social responsibility

1.6 In Inside Information, we considered that genetic solidarity was one of the principles
that should govern the use of, and protection for, genetic information. The concept of
genetic solidarity was summarised as follows:

We all share the same basic human genome, although there are individual
variations which distinguish us from other people. Most of our genetic
characteristics will be present in others. The sharing of our genetic
constitution not only gives rise to opportunities to help others but it also
highlights our common interest in the fruits of medically-based genetic
research. (Inside Information 2.11)
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1.7

1.8

1.9

1.10

1.1

It was noted that on occasions the common good may outweigh individual interests,
but that such occasions were likely to be exceptional. Even in these exceptional
circumstances, however, we concluded that the interests of the individual should still
be protected. We note that in the context of medical research on human subjects for
example, it is agreed internationally (in the Helsinki Declaration) that the wellbeing of
the subject should take precedence over the interests of science and society.

In Inside Information we argued that one aspect of genetic solidarity was that
individuals should not be discriminated against on the basis of their genetic
characteristics. Also that in exercising their autonomy (in this case reproductive
choice), an individual should be aware that decisions are influenced by families,
social groups and wider society; and that

“actions both reflect these influences and help to create the social and moral
context of... (an individual’s) ... and other individuals’ subsequent
decisions”. (Inside Information 2.16)

There is, then, a connection between genetic solidarity and social responsibility;
decisions about reproduction affect societies as well as individuals.

In the UK, reproductive choices are made against the background of the welfare
state. In this sense, founding a family is not a purely personal issue, but can have a
wider social impact. This is because some fertility treatment is subsidised by the
state, and services are provided for babies and children who may have higher than
average care needs, because of their health and/or family circumstances. However,
at this time such considerations have by and large not been taken into account by
individuals or expressly addressed by the state.

Many people are opting to start their families later in life. The ability to conceive
declines with increasing age and so there has been growing use of assisted
reproductive services. However, assisted conception has also caused an increase in
multiple pregnancies and births, which both pose risks to the health of the mother
and the well being and development of the resulting children. These have led to
increased neonatal health costs and needs for special educational and other
services for some children.

There are conflicting views about how far it is legitimate for social responsibility to
act as a constraint on reproductive autonomy. It is easy enough to define a simple
right to broad reproductive choice, and a corresponding state obligation to cater for
it, but much harder to define a more limited autonomy that is moderated by the
demands of public, medical and educational resources. Some people feel that it is
not legitimate to expect couples to take account of the interests of the state or their
community when it comes to founding a family. Others say the reverse. Our view is
that community resources need to be allocated on an equitable and fair basis by
publicly defensible criteria, and that within such a framework, there should still be
room for individuals to give effect to most of their personal reproductive preferences.
Thus the exercise of reproductive choice will inevitably involve some compromises
between public and private interests.
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Genetic diversity and welcoming difference

1.12 Reproductive choices are to a large extent conditioned by the society in which we
live. It is one in which disabled people are discriminated against in almost every
aspect of life: where parents of disabled children face continual battles to ensure
the basic needs of their children are met; and where disabled people are too often
defined by their conditions, not treated as individuals. Policies and procedures for
screening pregnancies for serious fetal conditions are seen as acceptable by many,
but not all. While some may view the termination of affected pregnancies as a
desirable objective, others feel equally strongly that this is impermissible, as it
appears to devalue and dehumanise people already born with impairments. In our
view, promoting reproductive choices should mean giving individuals a real choice to
have a child with a genetic condition if that is what they wish. This means that
society must have effective policies to ensure that a/l children are welcomed into
society and properly supported in all their diverse needs. In this way, we would
connect the principles of genetic solidarity and social responsibility with those of
respect for persons and non-discrimination that were endorsed in /nside Information.

Intergenerational justice

1.13 Decisions that people make now will affect future generations, often unpredictably.
Current debates over pension provision and environmental protection, serve as
illustrations of the disagreements about the extent to which the present generation
should be encumbered with the responsibility of providing for future generations, in
contrast to the degree to which future generations should be saddled with, for
example, paying for the consequences of our choices.

1.14 In the context of genetics and reproduction, it is worth considering an example. It is
thought that treating male infertility, whilst retaining genetic relatedness, may have
the effect of diminishing still further, male fertility in the future. It is also possible that
carrying (but not expressing) some recessively inherited gene mutations that cause
impairment when they are expressed, may convey some kind of biological
advantage that are not yet fully understood, for example as with sickle cell disease
and increased malaria protection. However, these remote possible effects seem
impoverished reasons not to offer treatments for male fertility, or to make carrier
screening for certain conditions available for those that want it.

1.15 There is of course, and always has been, the potential simply to refrain from
reproducing in order to avoid the risk of passing on some undesired condition to
offspring; access to prenatal and preimplantation genetic testing and genetic testing
in families has now substantially increased the range of choices for such individuals.
These services have enhanced the freedom of reproductive choice, because they
have enabled people who would not otherwise have risked having children, for fear
of passing-on a genetic condition, to have healthy, genetically related children.
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Protecting the interests of the child who is born

1.16

1.17

The
1.18

1.19

1.20

It is uncontroversial that someone born as a result of our reproductive choice may
be harmed as a result of that choice. But how harm to possible children is to be
described and graded though (for instance, as serious or trivial) is controversial, as
are formulations about what is or is not in the interests of the future child.

For some people, any decision that might result in the destruction of a human
embryo or fetus is impermissible, either on the grounds that something of moral
significance is destroyed, or because of a belief that all human life, no matter what
form that life takes, is of value. To date, society as a whole has been unable to reach
a consensus about how the status of the embryo relates to the moral principle that
requires us to protect human life. As a result there is no social consensus about the
extent to which the embryo is to be protected, and about when and why and at what
stages of embryonic development protections are required. There is considerable
contemporary debate about whether or not embryos and fetuses are included in the
scope of ‘human persons’, and thereby entitled to consequential legal protection as
‘human beings’. Those who disagree do not usually disagree about the importance
of the principle of sanctity of life itself, but in this context, they disagree on whether
the ‘individual’ killed was a person in the relevant sense.

current law

Children born alive have the full protection of the civil and criminal law. This imposes
enforceable duties on those with parental responsibility to feed, clothe and bring-up
the children in accordance with their best interests — the welfare principle. The law
imposes duties on all of us, not to harm or injure the child. All this is entirely
consistent with international law and declarations on the welfare of children. Also,
once born alive, the common law will give effect to some property or inheritance
rights that were notionally acquired in utero. The Congenital Disabilities (Civil
Liabilities) Act 1976 entitles a child to sue for injuries that he or she sustained in utero,
and were caused by a breach of duty to the parents. However, the common law will
not permit a child to claim compensation where the negligent act or omission was
the failure to terminate the pregnancy. The courts have held that such a ‘wrongful life’
claim breaches the sanctity of life principle, and is contrary to public policy - i.e. the
child cannot claim that life itself (however severely disabled) is an injury.

By contrast, unborn children have very limited legal recognition and protection, the
most obvious example being protection under the Abortion Act 1967. Neither UK nor
European law recognise the fetus as an independent legal person with equal rights.
In the recent case of Vo v France, the European Court of Human Rights rejected an
argument that a 6-month old fetus was protected by Article 2 of the European
Convention on Human Rights (i.e. the right to life). It is also clear in law that the
legally competent pregnant woman has an unfettered right to make medical
treatment decisions, even if her decision endangers the life of the unborn child.

Uniquely, in the context of assisted reproduction, the Human Fertilisation and
Embryology Act 1990 requires both the interests of the child who might be born
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as a result of assisted reproduction, and the interests of existing children, to be
taken into account before any treatment is given.

Human Fertilisation and Embryology Act 1990 (section 13:5)

A woman shall not be provided with treatment services unless account has been
taken of the welfare of any child who may be born as a result of the treatment
(including the need of that child for a father), and of any other child who may be
affected by the birth.

1.21 This means that, whilst the interests of the possible child must be taken into account,
what is best for the child who may be born as a result of the assisted reproduction
techniques is not necessarily the most important consideration.

The interest in having a life v the best possible child

1.22 How are assessments to be made about the interests of the prospective child?
In prenatal testing, it is possible to identify an embryo that has a serious genetic
condition. The options are then to continue with the pregnancy, or to seek a
termination. With PGD, it is possible to choose between embryos, selecting only
those without the relevant genetic or chromosomal disorder. Here the choice is
between having one child with the disorder, or a different child without it.

1.23 Some people think that it is generally in the interest of the child to be born rather
than not to be born, even if that child might have a serious genetic condition that
could result in an early and/or painful death or a life-time of medical interventions.
This is a view that the law would clearly endorse, because it does not permit a child
to argue that it would have been ‘better off’ dead (see paragraph 1.18). The difficulty
with adopting this view is that it appears to accept that it is wrong to avoid the
creation of children at all, or only in the most extreme circumstances. Another view is
that we should strive (or maybe even have an obligation) to use our best efforts to
produce the child who is least likely to be disadvantaged (for example by selecting
against physical or mental impairment). Viewed thus, protecting the interest of the
child who might be born, is about producing the best overall result, rather than
focusing on the interests of a particular child. The problem with this view, is that it
appears to reject all but the best possible children.

Defining interests

1.24 There is little agreement about how the interests of potential children should be
defined. It is accepted that mature people, using their own values and judgement,
should determine for themselves where their interests lie. It is accepted that different
people have different views about what will be best for them. When trying to
determine what is in the interests of individuals who are unable to speak for
themselves, these differences in perception can be impossible to reconcile, and no
one person’s view is decisively authoritative. For example, there is no agreement on
whether being born with Down’s Syndrome is to be born with such a poor quality of
life that it would be better not to have been born. Parental views generally prevail in
the case of children, because it is the parents who are presumed to have their
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children’s best interests at heart and who will also be expected to provide the bulk
of any additional care. However, the judgement of parents can be, and frequently is,
challenged. Children can be removed from parents who seriously harm or neglect
them; and the courts are frequently required to decide what the best interests of the
child dictate.

1.25 At the present time, selection — of an embryo, fetus or reproductive partner — is the
only way to try to influence the genetic condition of a future child. However, in the
future, it may be possible to alter the genetic make-up of an embryo to avoid it
developing a disorder, or to rectify some genetic problem, or even to manipulate
genes to produce perceived advantages. Preventing or repairing genetic conditions
could arguably be seen as ‘treatment’, and in accordance with the familiar principle
of medical ethics: “first, do no harm’. However, it may be difficult to determine
where the line between preventing harm, and enhancement, is to be drawn. Indeed,
it could be argued that there is no line, and that the two are one and the same thing,
with the common objective of ensuring that a child is born with as few
disadvantages as possible.

Conclusions

1.26 Our consideration and discussion of the principles of reproductive autonomy;,
genetic solidarity and protecting the interests of children, has enabled us to draw
some general conclusions about how these principles should be applied in the
context of reproductive decision making. First, whilst we would accord the highest
regard to an autonomous decision making process at an individual or familial level,
this has to be balanced against the potential for harm to other individuals or society
at large. In conjunction with the precautionary principle, this may be felt to justify
restrictions on unfettered choices in this field. The process by which such restrictions
are defined and applied, is a matter for Government, the parliamentary process, the
regulatory arms, such as the HFEA, and of course the HGC, with input from the
professionals, public and other stakeholders. Second, whilst it is always dangerous
to say “never”, most of us felt that there were many characteristics for which it would
be quite inappropriate to engage genetic technology (such as embryonic selection
on the grounds of myopia, or hair-colour). Third, that whilst technology has brought
new choices, Government and society must ensure that these choices are real. This
means that whatever choices people make, for example, to undertake a pregnancy
without any prenatal screening, those choices and their consequences, are fully
respected and supported by society, and where appropriate, its social welfare or
medical provisions.
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2. Historical developments

2.1 Over the last 50 years or so, there have been many developments in genetic
science. Some of these have provided a greater capacity to exercise reproductive
autonomy and, consequently, choice. All pregnant women in the UK are now offered
some form of prenatal screening, and some couples may use specific genetic
services. But deciding how best to make choices is often difficult. So those who
provide genetic screening, diagnostic procedures, and genetic counselling
nowadays try to help by emphasising the provision of information.

2.2 In this chapter, while discussing these developments, we also want to stress the
importance of remaining mindful of our eugenic past: a past where choices were
often denied, some people were coerced into sterilisation, and others were killed in
the name of eugenics. Some feel that current practices such as prenatal screening
and certain specialist genetic services retain aspects of this legacy.

Our eugenic past

2.3 From the beginning of the twentieth century, issues of inheritance and reproduction
were firmly linked to eugenic policies and practices. These developed in many
countries, including in the UK. Eugenics was a term coined by Francis Galton in
1883. He defined it as “the science of improving the human stock”. In particular, his
concern was with finding ways to ensure that reproductive practices would lead to
the mental and physical improvement of future generations. Eugenics spread
throughout the industrial world, fuelled by fears that welfare policies and medical
care were saving the “unfit” and encouraging them to have children and so causing
a “degeneration of the race”.

Eugenics literally means “well born”. Eugenics policies aimed to improve society
by encouraging breeding by those deemed to have superior qualities and by
discouraging or preventing breeding by those regarded as “unfit”.

2.4 Eugenics was a popular movement, a research programme and often a coercive
legislative programme which aimed to limit the reproduction of those considered
“unfit” and encourage the “fit” to have more children. In Britain, falling birth rates
among the middle and upper classes fed eugenic fears. This led to the 1913 Mental
Deficiency Act that allowed the incarceration of people who could be described as
“idiots, imbeciles, feeble-minded persons or moral defectives”. But there was no
legislation about physical disability; eugenicists were much more concerned about
character, behaviour and moral qualities, that they believed to be inherited.
Elsewhere policies went further and in the USA, Canada and some European
countries, laws were created to allow the sterilisation of the “unfit” such as criminals,
some disabled people, the homeless, the “feeble minded” and alcoholics.
Eugenicists believed all these characteristics were the result of poor inheritance.

In Germany, the Nazis pursued eugenic policies through the killing of disabled
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2.5

children and, eventually, the killing of those perceived to be at risk of some genetic
disease, together with Jews, gypsies and homosexuals.

From the 1930s and 1940s support for eugenic policies declined and geneticists
began to disengage their practice from eugenics. But the process was slow and in
the USA, for example, some eugenic laws remained in force until the 1970s. Eugenic
sterilisation also continued in parts of Europe until about the same time.

Public health or eugenics?

2.6

Some people argue that current prenatal screening and diagnostic services,

and specialist genetic services continue the eugenic legacy of the first half of the
twentieth century. They view the development of prenatal screening programmes as
state sponsored activities aimed at eradicating people with genetic impairments and
diseases. Others argue that this has happened because of the more general social
pressure placed on women to have prenatal screening and diagnosis and to seek to
terminate a pregnancy if a fetal abnormality is identified. By contrast, still others see
prenatal screening programmes and specialised genetic services as important in
giving women and couples a degree of reproductive autonomy that was not
previously available. This debate has continued as genetic services have evolved.

The development of prenatal genetic screening
and diagnosis

2.7

2.8

2.9

By the 1950s, knowledge of genetic disease was being used in clinics which had
been set up to offer diagnosis, information about reproductive risks, and counselling
about conditions that might run in the family. The choices open to people with a
family history of a genetic disorder were limited: they could avoid having children;
they could adopt or have a child by donor insemination; or they could simply accept
the risk that any child they had might be born with the genetic disorder.

Clinical geneticists would discuss the family history to estimate the risk of parents
passing on a genetic disease to their children. The only way to know whether this
had happened in a particular case was to wait until symptoms of the disease
became apparent. But new knowledge has allowed the development of predictive
tests: first through biochemical markers and, more recently, with the identification of
genes associated with genetic conditions, through direct genetic tests.

One of the earliest genetic screening tests to be introduced was the Guthrie test for
Phenylketonuria (PKU). This is one of the commonest inherited metabolic diseases,
and causes severe learning difficulties. However, unlike most genetic diseases, PKU
is treatable. If children with it are brought up on a special diet, the severe symptoms
are largely eliminated. The screening test involves analysing a blood spot collected
by pricking the newborn baby’s heel. When an affected child is identified, treatment
can be given, and parents learn that they are carriers and so have a one in four
chance that any future child will be affected.

2.10 The late 1950s and 1960s saw the development of the first prenatal fetal tests. One

of the earliest was for testing the sex of a fetus. This was offered to parents who
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were at increased risk of having a child with a serious sex linked disease (only
affecting boys) such as Duchenne muscular dystrophy. This made it possible for
parents to choose to terminate pregnancies with male children, so avoiding the birth
of an affected boy. Today there are direct fetal tests for most sex linked inherited
diseases, so it is possible to find out early in pregnancy whether or not a fetus is
affected, thus avoiding the termination of unaffected male fetuses.

2.11 Later it became possible to identify and diagnose some chromosomal disorders.
This led to the development of screening tests for Down’s syndrome which identify
women at high risk of having an affected fetus. Such women are offered
amniocentesis or chorionic villus sampling (CVS). These diagnostic tests involve
inserting a needle into the amniotic sac or the placenta to take a sample. The
chromosomes in the fetal cells in the sample are then analysed. If the diagnosis is
confirmed, women and couples have the difficult choice of deciding whether to
continue with the pregnancy.

2.12 In the past there have not been uniform policies about the provision of screening
tests across the country. The UK National Screening Committee, established in 1996,
was charged not only with the assessment of current and potential new screening
tests, but also with considering access to screening.

The UK National Screening Committee

The UK National Screening Committee (NSC) was established in 1996 and
advises Ministers, the devolved National Assemblies and the Scottish Parliament
on all aspects of screening policy. In forming its proposals, it draws on the latest
research evidence and the skills of specially convened multi-disciplinary expert
groups which include patient and service user representatives. The UK NSC
assesses proposed new screening programmes against a set of internationally
recognised criteria covering each condition, the test, the treatment options and
the effectiveness and acceptability of the screening programme. UK NSC criteria
for appraising a screening programme can be found at Annex D.

www.nsc.nhs.uk

2.13 If a condition is very rare, as is the case for most single gene (or Mendelian) genetic
conditions, it is not appropriate to offer screening to all pregnant women. Instead, a
diagnostic test is offered to those known to be at particular risk — perhaps because
they already have a child with the condition or because the condition is known to run
in the family.

2.14 In its 2005 report, Human Reproductive Technologies and the Law, the House
of Commons Science and Technology Committee came to the conclusion that,
“If ensuring that your child is less likely to face a debilitating disease in the course
of their life can be termed eugenics, we have no problems with its use”
(Recommendation 25). The report drew a firm distinction between practices that
offered women and couples reproductive choice, and state sponsored programmes
that “impose a genetic blueprint”. Any such attempt at imposing such a blueprint,
it said, should be outlawed. The Committee saw the word eugenics as an emotive
term of abuse used to obscure rational debate.
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2.15 We will consider these arguments further in the next chapter where we stress the

importance of people’s free and well informed choice about whether or not to
undertake genetic screening and diagnosis.

2.16 A more recent common concern is about designer babies, and the fear that we may

be moving into a future where the characteristics of children can be determined
before they are born. In Chapter 4, we consider the ways in which the new
technique of preimplantation genetic diagnosis is used, and the limitations on it.

We look into the foreseeable future in Chapter 7, where we return to these concerns,
and find that opportunities to design our babies, assuming that this was thought to
be desirable, are, perhaps surprisingly, very limited.

Single gene disorders, also known as Mendelian disorders, are caused by a
mutation (a change in the DNA sequence) of a single gene. Examples of such
disorders include cystic fibrosis and sickle cell disease. The degree of severity
can vary between individuals with the same single gene disorder. Once a gene
associated with a particular disease is identified and its DNA sequence is
determined, it becomes possible to test for mutations.

In chromosomal disorders, the condition is caused not by a single gene but
by the loss or addition of a whole or part of a chromosome which may contain
many genes. For example, people with Down’s syndrome have an extra copy of
chromosome 21. As with single gene disorders, how chromosomal abnormalities
manifest varies widely between individuals.

X-linked or sex linked genetic disorders are forms of genetic disease where
the gene responsible is carried on the X chromosome. Women have two X
chromosomes and, as it is very unlikely that there will be a mutation in both
copies of the gene, they generally will not develop the disease. However they
have a 50:50 chance of passing the affected gene to their children. Most X-linked
diseases, such as Duchenne muscular dystrophy or X-SCID (a serious disorder of
the immune system) predominantly affect boys, because they inherit a single X
chromosome.

Multifactorial diseases are caused by a combination of particular variations in
more than one gene, and their interaction with environmental factors. Most cancers
and coronary heart disease are multifactorial. As yet, only a small number of

the gene variations involved in such diseases have been identified. Some of the
diseases that are generally multifactorial may also, in a small proportion of cases,
result from mutations in a single gene (in the same way as single gene
disorders). For example, while the majority of breast cancers are multifactorial,
about 5% of cases are associated with mutations in the BRCA1/2 genes.
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3. Prenatal and neonatal
screening and diagnostic
testing

3.1

3.2

3.3

Screening for fetal abnormality has become a significant part of prenatal (antenatal)
care for almost all women in the UK today. During the course of her pregnancy,
nearly every woman is offered a range of screening tests; where medically
indicated, she may also be offered specific diagnostic tests. Most women accept
these offers. Couples known to carry particular genetic conditions, or whose family
histories indicate increased risk of having a child affected by a genetic condition or
malformation, perhaps because a sibling has been born with it, may choose to have
fetal diagnostic tests, usually following genetic counselling. Newborn screening is
offered for specific conditions such as PKU or hypothyroidism. While these tests are
primarily directed at identifying infants who may benefit from treatment, they may
also provide information for parents about risks to potential future children and so
may inform future reproductive choices.

We need to draw a distinction between general population screening offered to all
pregnant women, and specific diagnostic tests and procedures made available on
an individual basis because a woman's personal or family medical history or other
particular circumstances are relevant. Screening is a public health service which
offers pregnant women a test to see if the fetus is at significant risk of certain
serious disorders. If a screening test reveals an increased risk, it is followed by the
offer of a diagnostic test to clarify the cause of the screening test results and any
implications for the health of the baby.

Some screening tests, such as the fetal abnormality ultrasound scan, are non-
specific and can recognise many bodily abnormalities that may be associated with

a very wide variety of diseases or structural malformations. Others, such as the

PKU test, are much more specific to that particular disease. This has important
implications in providing information for parents about what a test might reveal. In the
case of ultrasound it is not feasible to list and describe the very many, but mostly
very rare, conditions that might be recognised through the scan.

Prenatal screening is a public health service that offers pregnant women a test
to see if the baby is at an increased risk of having a particular disorder such as
Down’s syndrome.

Prenatal diagnosis is an individual procedure that aims to provide a diagnosis
of a particular condition that the baby might have.
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3.4 There are important differences between some of the screening offered in pregnancy
and other screening programmes offered by the health services. Most screening tests
for adults, and some for infants, are designed to identify those who may be at high
risk of developing a disease or who are in the early stages of its development, so that
effective preventative or treatment measures can be offered. This is the case for some
fetal and neonatal screening tests; for example the test for risk of Rhesus haemolytic
disease in pregnancy. This disease is a blood incompatibility between mother and
baby caused when a Rhesus negative mother has a Rhesus positive fetus. Without
treatment, future pregnancies could well result in miscarriage. Other examples are
the tests for PKU (a disease which, if untreated, can cause serious damage to the
brain) or hypothyroidism for newborns. But there are also screening tests which are
provided for other reasons. Tests for conditions such as Down’s syndrome allow
those who are found to be carrying an affected fetus to decide whether they wish to
continue with or to seek to terminate the pregnancy. They offer a reproductive choice
in situations where a fetus has a serious and untreatable condition.

Pregnancy Screening Programmes for Genetic Conditions offered at present

Genetic Linked England Northern Ireland Scotland Wales
Condition
Cystic fibrosis Yes for newborns, Yes for newborns Yes for newborns Yes for newborns
being implemented
Down’s syndrome/ Yes, detailed Not routinely Yes Yes, detailed
Aneuploides protocol being protocol being
(Chromosomal implemented implemented
abnormalities)
Fetal anomalies? Yes Yes Yes in about Yes, detailed
ultrasound scan 60% of maternity protocol being
units but implemented
under review
Sickle cell and Antenatal Antenatal Antenatal Yes
thalassaemia screening for and newborn and newborn antenatal
(blood disorders) thalasseamia screening screening and newborn
already offered. not currently not currently screening.
offered but offered but
Yes, antenatal under review. under review.

and newborn
screening for
sickle cell.

Rhesus haemolytic
disease Yes Yes Yes Yes

3.5 Screening tests are taken up by most women who give birth each year in the UK
(716,000). The great majority are not found to have a fetus at increased risk of disease.
Most of those in the minority where there is an increased risk proceed to a diagnostic
test. In the case of the Down’s screening programme, those at raised risk of having
a fetus with Down’s syndrome (or the other conditions which this screening test may
indicate) are offered a diagnostic test which may involve an amniocentesis or chorionic
villus sampling (CVS). In 2003/4, the NHS carried out 27,102 amniocentesis tests
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(of which 80% were initiated by the Down’s screening programme) and took
7650 CVS biopsies (of which 60% were initiated by that programme).

Each year there are around 1,900 terminations of pregnancy carried out under
section 1(1)(d) of the Abortion Act which permits abortion where there is a
substantial risk that the resulting child would be “seriously handicapped”. This
represents less than 1% of all abortions. A majority of those whose fetus is
diagnosed with a serious condition decide to terminate the pregnancy.

Abortion Act 1967
Section 1: Medical termination of pregnancy

(1) Subject to the provisions of this section, a person shall not be guilty of an
offence under the law relating to abortion when a pregnancy is terminated by a
registered medical practitioner if two registered medical practitioners are of the
opinion, formed in good faith—

(a) that the pregnancy has not exceeded its twenty-fourth week and that the
continuance of the pregnancy would involve risk, greater than if the
pregnancy were terminated, of injury to the physical or mental health of the
pregnant woman or any existing children of her family; or ...

(d) that there is a substantial risk that if the child were born it would suffer
from such physical or mental abnormalities as to be seriously handicapped.

We note that, even among those pregnant women who would not consider a
termination of pregnancy for any reason, many choose to proceed with prenatal fetal
diagnosis. If their baby is found to have a health problem, the prior knowledge of
their child’s condition can be helpful for practical as well as emotional reasons. For
example, this may allow appropriate arrangements to be made for delivery and
neonatal care. The high uptake of prenatal screening gives some indication of the
widespread public support for it, and for diagnosis. This was reflected by responses
to our consultation. Many expressed support on the grounds of health benefits and
reproductive choice. For those conditions for which treatment is not available, the
health benefit was commonly seen in terms of relief from, or avoidance of, suffering
through having the pregnancy terminated. Further, the potential emotional and
physical suffering of the parents, because of the long-term care requirements, and
the potential emotional damage to siblings, because of the disproportionate needs
of the new sibling, may also be reduced. Where parents decide to continue the
pregnancy, early medical interventions may enable a safer pregnancy and delivery;,
and may facilitate earlier treatment to relieve some of the symptoms of the disease.
In addition, early warning allows parents to prepare emotionally, physically and
psychologically for their child as they learn about the implications of the disorder.

‘Any antenatal screening tool that allows for health benefits to the child
and/or the mother is to be welcomed”,

Christian Medical Fellowship
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3.8

3.9

3.10

3.11

3.12

3.13

Many respondents agreed that prenatal screening provided reproductive choice and
allowed prospective parents to take responsibility for their own reproductive
decisions.

“If patients are believed to be ‘responsible’, they must be given a choice.
The patient must be allowed the opportunity to choose and be ‘responsible
for that choice’.

Royal College of Physicians,
Joint Committee for Medical Genetics

Others suggested that, if parents chose to terminate a pregnancy, they would be
able to avoid not only the suffering of the child but also social, financial and
psychological costs that may be associated with having a child with a severe
disorder.

A minority of respondents opposed prenatal screening because they felt it might
lead to a decision to seek to terminate a pregnancy. For these respondents, abortion
on any grounds was unacceptable.

“We believe that human life begins at fertilisation and that to terminate
innocent human life is indefensible”.

Image

The Working Group was not established to conduct a full analysis or re-examination
of the practical and ethical issues relating to abortion. We accept that women have
the right to seek an abortion under the conditions specified by Parliament and the
courts. The vast majority of terminations are performed in early pregnancy and
satisfy Section 1 (1) (a) of the Abortion Act 1967, which limits terminations to before
24 weeks of pregnancy. There is no gestational limit for terminations that fall under
Section 1(1)d of the Act (see page 31). However only a very small number of these
are performed after 24 weeks. Some post 24 week abortions occur because there
have been delays in making the diagnosis of a fetal abnormality or the diagnostic
process has been particularly complex and difficult.

Changes to legislation that stop termination of preghancy beyond the 24 week limit
on the grounds of fetal abnormality could modify this picture in unpredictable ways.
Changes in practice would be especially likely if this gestational age was close to
that at which detailed fetal anomaly scans are commonly performed. While some late
terminations would then not be performed, there is a possibility that other
pregnancies might be terminated within the legal limit but before a full diagnostic
process or consideration of implications had been completed. Decisions on whether
or not to seek a termination would have to be made without full information.

Prenatal screening can lead to anxiety and, aside from the issue of late abortion,
most parents would wish these tests to be carried out as early as possible in
pregnancy. It is important that test results should be available as soon as possible to
enable parents to make an informed choice.

In the last chapter we referred to the claim that prenatal screening programmes are
eugenic. Because they are based on parental choice, they can be clearly
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distinguished from the legislative programmes of compulsory sterilisation and
incarceration that were a feature of some 20th century eugenics. But there are
several ways in which the claim that prenatal screening programmes are ‘eugenic’
may be supported. Some advocates of prenatal screening have argued that it costs
less to fund prenatal screening and the selective termination of affected
pregnancies than to provide effective care, special education and support for
children born with malformation or genetic disease.

3.14 Some argue that babies may now be seen as consumer goods and that health and
fertility services have an obligation to monitor the quality of their ‘products’. Such
lines of argument are deeply offensive to many people, including those affected by
the conditions targeted in screening programmes, as they imply that the lives of
such individuals are worth less than others or nothing at all. Some respondents to
our consultation felt that termination of a pregnancy involving an affected fetus
supports a eugenic principle that an impaired child is less valuable than a child
without an impairment. This, it is said, ultimately promotes and encourages the
stigmatisation of those who are already living with genetic (or non genetic) diseases
and impairments.

“I am extremely concerned about the use of screening ... My concern is that
the belief in the UK is still that living with an impairment is intolerable, and a
burden on society, and most people are taking decisions based upon that view”.

An Individual
Some members of our Consultative Panel took a similar view.

“l cannot support screening for any condition unless the purpose is to
ensure treatment ... | find it discriminating and a cover up for cost cutting ...
a further example of how the elimination of [a] disabled fetus is seen as
more important than the birth of a child — disabled or not. As usual, our right
to being regarded as a human being is being denied”.

Consultative Panel Member

Although at the meeting with our Consultative Panel, others took a different view and
supported the provision of prenatal screening and diagnosis and the possibility of
abortion of affected fetuses.

3.15 There is a related argument that screening programmes for incurable conditions may
create a presumption in favour of termination, particularly if such programmes are
regarded as a routine part of pregnancy care. Some respondents to the consultation
felt that invasive diagnostic procedures such as amniocentesis or CVS should be
carried out only where the woman would consider a termination of pregnancy in the
case of a positive diagnosis. This was because these procedures involve a small but
significant risk of miscarriage (around 1% of cases).

3.16 There is one further related argument: that the growth of prenatal screening in the
absence of treatment is disease prevention through selection rather than by the
development of cures. Indeed, some argued that the selective termination of
affected pregnancies may serve to reduce interest in the development of treatments
and appropriate services for those with serious genetic conditions.
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3.17 At root, these arguments amount to a claim that those with genetic disorders are
harmed by the development and deployment of prenatal screening programmes.
A distinction needs to be drawn between the two senses in which prenatal
screening might be seen to harm people with these conditions. In one sense it
could undermine the principle of respect for persons as all being of equal value.
It is suggested by some that if screening is seen as a routine part of pregnancy
care, then selection of the conditions for which screening is offered might
presuppose that these conditions are something that should be avoided and
therefore might suggest that an individual with the condition is not of equal social
value. A second sense in which prenatal screening might do harm is by impeding
the maintenance and development of social structures and services that support
those with disorders, or by encouraging negative attitudes towards them.

3.18 There are some important counter arguments to the latter claim. Over the last 40

years in which prenatal screening programmes have developed, there has been little

indication that discrimination against those with genetic disorders has increased.
There has been growing public awareness of the issues and the passage of
legislation against discrimination on grounds of disability. Considerable steps have
been taken to improve opportunities for participation for those with a wide range of
genetic disorders. While much may remain to be done, it is difficult to argue that
prenatal screening programmes have undermined the efforts to improve social
support for those with genetic disorders.

3.19 In terms of the equal value to be placed upon all persons, a distinction can be

drawn between screening for a particular condition and a consequent devaluation of

the lives of those with that condition. Most people do not draw a moral equivalence

between a fetus and a person. This is brought into the sharpest relief in families who

carry serious genetic conditions. In such families couples may take a number of

steps to avoid the birth of children with the condition, including seeking the abortion

of an affected fetus; but this does not mean that they regard the lives of existing
affected family members, including perhaps their own lives, as being worthless or
to be devalued.

3.20 The principles of genetic solidarity and social justice require that there should be
sufficient resources in place to deliver high quality health, educational and social
care for children who are born with genetic disease, malformation or any other
impairment. These resources should be available to affected children and their

families, irrespective of whether the child’s mother accepted prenatal screening and

whether or not she continued with the pregnancy in the knowledge that it was
affected by a genetic disorder. Social justice demands that every child is to be
actively welcomed into society and treated as a valued member of that society.
Wherever possible we should also continue to modify our social and physical
environment to ensure the inclusion of all people. We have not attempted to review

the availability or quality of services for those with impairments arising from genetic

diseases. This is beyond our remit. However, we were concerned to hear from our
Consultative Panel and some of the respondents to our consultation that some

services can be difficult to access and may not adequately meet needs. Given the
diversity of impairments caused by genetic conditions we are speaking of an
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enormous range of services across the fields of health, education, and social care
as well as matters of social inclusion, access and participation.

3.21 On balance, we consider that the provision of programmes of prenatal screening,
diagnosis and selective abortion in cases where a fetus has a serious condition can
be justified by the principle of reproductive choice. But in a society where such
programmes are offered there is a clear social responsibility to counter
discrimination on the basis of impairment, and to provide appropriate services and
support for all those with genetic disorders — as well, of course, for that larger group
who are born with impairments or later become impaired for reasons unconnected
with genetics. Unless prospective parents have a justified confidence in society’s
willingness to provide these resources and to offer a safe and nurturing environment
for child and family, a positive screening result followed by a confirmatory diagnostic
test may — by implying that abortion is the presumed choice — be seen as coercive.
We suggest that a strong programme of research aimed at better treatments for
genetic conditions, coupled with availability of appropriate services for those
with genetic conditions, is the best means of addressing some of the ethical
objections to prenatal screening.

3.22 Complex judgements of benefit and harm are involved in deciding which screening
programmes should be offered. The current system in the UK grew up in a
piecemeal way driven by a number of factors including the enthusiasm of local
clinicians. These geographical differences in provision of programmes are now
being addressed by the advice offered by the UK National Screening Committee.

3.23 There is still a little way to go before we reach equality of access to all screening
programmes across the UK, but the principle of freedom of reproductive choice
makes this an important goal. This was a point made by a number of respondents to
our consultation. There were many calls for the standardisation of services across
the UK and for better access to services for marginalised groups and those living in
remote areas.

“The framework and organisation of services should be given as much
opportunity to be developed uniformly throughout the UK so that everyone
has equal and totally free access to the service”.

An Individual

“It would be important to address prospectively the question of the consistency
of provision and of equity in what may be quite controversial services”.

Royal College of Physicians
Ethical Issues in Medicine Committee

3.24 HGC has an ongoing concern with issues of equity and accessibility in the provision
of services. This issue is highlighted in the British Medical Association’s report,
Population screening and genetic testing: A briefing on current programmes and
technologies (2005). It notes that there is a significant level of variation in access
to screening programmes according to geography, ethnicity and socio-economic
status. In addition it has been noted that people with learning difficulties often do
not have suitable information and support to make fully informed decisions about
whether or not to accept offers of screening. We welcome the ongoing role of the
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3.25

3.26

3.27

UK National Screening Committee in reviewing population screening protocols
and in striving to ensure that recommended programmes are available across
the UK.

Matters are a little more complex in the provision of screening for conditions such as
the inherited blood disorders sickle cell disease and thalassaemia that vary greatly
in their frequency across communities. It is easy to ensure that screening is available
to all where the people at greatest risk live in a relatively concentrated population.
Where there is a thin scatter of such families across a wide area, however, targeted
programmes may be more appropriate, although more difficult to operate equitably
and effectively.

New knowledge and techniques mean that the range of conditions for which
screening can be offered may rise substantially. This matter was considered in
HGC'’s earlier joint report with the UK NSC, Profiling the newborn: a prospective
gene technology? (2005). This was an issue that caused some anxiety amongst
respondents to our consultation.

‘An increasing number of genetic conditions and conditions where there is a
genetic marker will be included in screening programmes in the future. As
each of these comes on stream, the conditions they represent become
‘legitimate targets’ for abortion. We move further and further away from the
stated intention of the original Abortion Act in respect of serious handicap.
This is the slippery slope that the pro-life lobby warned about in 1967.”

Doctors For Life

“Greater medicalisation will lead to pregnancy being considered tentative
until the fetus has passed a battery of quality control tests. In time, this could
affect the way we view children, abrogating the principle of their acceptance
as a gift (of God) and contributing to their being seen more as the product
of parental will.”

A Vicar

There were those who felt that this might lead to screening for relatively trivial
conditions or that screening would be offered simply because it became possible.
The UK NSC has an important role in the evaluation of potential screening
programmes, only endorsing those that offer clear benefit. We support the role of
the UK National Screening Committee in ensuring that possible new screening
tests are properly evaluated against clear criteria.

Some people have fears about the extension of the scope of prenatal genetic testing
and the selective termination of pregnancy to include what they perceive to be more
trivial reasons. An important underlying consideration, when a diagnosis has been
made in pregnancy and a termination is contemplated, is that the condition is
“serious” (see paragraph 3.6). The law permits abortion where there is a substantial
risk that the resulting fetus would be “seriously handicapped” based upon two
doctors agreeing that the particular disorder is “serious”. Termination under these
grounds can be carried out at any gestational age. But in this context it has proved
difficult to define what is meant by “serious”. One way of doing this would be to
draw up a list of conditions that are considered to lead to a very poor quality of life,
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and to restrict consideration to these conditions. However, this approach fails to
recognise that quality of life judgements are subjective, and that genetic disorders
are variable in terms of severity and health outcomes. There is evidence to suggest
that people with genetic disorders, their families and professionals all have different
views about which conditions give rise to a poor quality of life. In general, those who
have direct experience of living with a genetic disorder are likely to rate the quality of
their lives more highly than would medically qualified professionals. Another
observation is that judgements about seriousness depend heavily upon context,
including the parents’ existing resources and capacities and society’s willingness to
support those with genetic disorders and their families. For this reason, the decision
about what counts as serious is in practice left to the judgement of prospective
parents in consultation with medical staff working within the context provided by the
Abortion Act.

Prenatal screening and diagnosis and decision making

3.28 Although screening facilitates free reproductive choice, there is a tension between
the principle of treating all pregnancies as normal, and the existence of a screening
programme designed to identify abnormalities.

3.29 As already mentioned, a number of respondents raised concerns that the existence
of prenatal screening programmes puts pressure on individuals to take part
because the very availability of the test may be taken to imply that it is “a good
thing”. Some respondents warned that a battery of tests should not be presented as
“routine” in the same way as, for example, monitoring the mother’s blood pressure;
too many tests might put the pregnancy under unnecessary stress. At the same
time, if the results of the tests are negative, patients may be lulled into a false sense
of security that their baby must be “OK”. It is argued, therefore, that great care must
be taken to emphasise that screening tests will not identify every affected case and
will identify some babies as at increased risk when they are in fact unaffected.
Furthermore, prenatal screening should not be presented as “quality control” of the
baby and it must be clearly understood that tests can only identify certain conditions
and that many abnormalities and conditions will not be found.

“The tests are usually discussed at the booking (first) visit in the surgery or
hospital antenatal clinic. There is so much other information to take in, that
women feel overwhelmed. Couples have rarely thought through the full
implications of the screening on offer — they assume ‘it won't happen to me’
— i.e. that ‘something wrong’ may be discovered.”

A Midwife
“Some concern was expressed about the “medical culture” which surrounds
screening making it seem a “routine” which some women may regard as

reassuring without being sufficiently aware that it may lead to the diagnosis
of a genetic condition.”

Royal College of Nursing
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3.30 Respondents reinforced our own concern to ensure that proper consent be given to

3.31

3.32

3.33

screening. It was emphasised that screening must be presented and understood in
such a way that to decline it is seen as a real option. It is equally important that
those who choose to decline it are not viewed negatively by the medical profession
or by society more widely. The UK NSC is currently looking at how consent for
screening should be obtained.

“If screening becomes “routine”, there is a danger that patients are not
aware that they have the right not to be screened; in these circumstances,

it is vital that fully informed consent to screening is obtained from the patient
well before the procedure is carried out.”

General Medical Council

It is therefore essential that any individual undergoing screening procedures should
understand that the test is intended to identify possible problems in the fetus and
that, if an anomaly is discovered, difficult choices may have to be made, which may
include a decision whether to continue or to terminate the pregnancy. The woman
and her partner must be confident that, if the decision is made to continue with the
pregnancy, then they and their child will be offered comprehensive care and
support. Equally, they should have confidence that they would be treated with dignity
and respect if they decide to seek to terminate the pregnancy and that support
would be available afterwards to help them cope with the unhappiness and distress
that can persist for months or years after a termination of pregnancy for fetal
abnormality.

Information about prenatal screening is usually provided by midwives in the form of
a leaflet at the ‘booking in’ clinic, and may be overlooked in all the other information
given at this time. It is therefore important to draw the aims of screening to the
attention of people immediately before it is planned to take place. This raises a
question: should screening be offered as something distinct, and therefore to be
considered separately; or should it be seen as just another routine part of prenatal
care? It has been shown that midwives and ultrasonographers may offer screening
in such a routine manner that it becomes a default option rather than a considered
choice. In accordance with the NICE Guidelines, we consider that midwives and
other professionals involved in prenatal screening should emphasise that
participation is voluntary and that people are free to make their own decisions.
This may involve the woman and her partner, asking themselves, ‘Am | the sort of
person who would want to know if there is a problem with my baby?’, ‘Would | want
to know at this stage if my baby has a serious problem, even if that leads us to face
difficult choices?’ While it is very difficult for a screening programme to be
completely ‘non-directive’ in practice, the ethos of screening can certainly be
moulded so as to minimise any sense of guilt or attribution of blame for a decision
not to participate.

Respondents to our consultation and members of our Consultative Panel were
generally supportive and appreciative of the genetic counselling offered by regional
genetic centres. However, we were given a much more mixed picture of the
information, counselling and support offered to those who had received a diagnosis
of a serious fetal condition in a maternity department. Some felt that the old attitude
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still persists amongst some midwives and clinicians that any woman receiving a
diagnosis of a serious condition would want a termination.

“It seems to be a common experience that screening — diagnosis —
termination is assumed as a norm [and] that women/couples are not offered
an open-ended choice.”
Royal College of Physicians,
Patient and Care Network

Many commented on the limitations of the information and counselling that is offered:

“We don’t feel that adequate counselling is provided at all. In the past few
months, we have spoken to several mothers who have received a prenatal
diagnosis of a baby with Down’s syndrome and they have not been
prepared at all for a positive [test result]”.

Down’'s Syndrome Association (Northern Ireland)

“The provision and quality of these services is very variable across the
country, in the best centres, information is fully accessible, and counselling
is adequate and non directive. However, efforts should be made to ensure
equality of provision across the country”.

Clinical Geneticist

“There is some scepticism about the quality of counselling within maternity
services as a variety of health care professionals are responsible for talking
with pregnant women and their partners”.

Royal College of Nursing

3.34 Leaving decisions to seek termination to the judgement of individuals does not mean
that they should have to exercise this judgement without information. We are
concerned, however, that the information provided, particularly to those with an
affected pregnancy, is likely to focus on the medical difficulties that a child might
have at present or in the future, and not on the potential that he or she might have for
a rich and fulfilled life. It is especially important not to define any prospective
children simply in terms of their potential impairments or diseases, but rather to
acknowledge the wide range of factors that influence the length and quality of all
our lives. As outlined above, we are concerned that we live in a society that does not
yet fully accept and actively welcome those with impairments. In fact, they and those
caring for them, face unnecessary obstacles to accessing support. If there is to be
real choice in this area, people need to be supported before and after the decisions
they make. They need to know that if they chose to go ahead with a pregnancy and
have a child with an impairment that they are going to receive support to do this.
When we met with our Consultative Panel, they expressed the importance of this.
One member stated that they felt that they were being punished for having a child
with a genetic condition. Until there is proper support, there is no real choice.

3.35 We are aware of various initiatives aimed at improving the quality of counselling and
support provided for those who receive diagnoses of serious fetal conditions and we
recognise that providing appropriate information takes time and cannot be done in
a rushed manner. However, in view of what we have been told, we recommend that
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a review of information, counselling and support services for those whose
fetuses are diagnosed with a serious condition should be commissioned by the
Department of Health. These mothers and their partners face a critical and
demanding situation and have vital decisions to make. We believe that the objectives
of prenatal screening and diagnostic service are not met unless the needs of this
small but most important group are taken fully into account. And, of course, these
needs do not cease when a decision is made, whether it is to continue the
pregnancy or to terminate it.

Prenatal paternity testing

3.36

3.37

Recently, paternity tests carried out during pregnancy have begun to be offered by
several companies which provide genetic tests for the public. Here we consider legal
and ethical implications for this new form of testing.

Several companies trading on the internet, both in the UK and overseas, now offer
paternity tests during pregnancy based on fetal tissue collected by CVS (at around
10 weeks), amniocentesis (at around 15 weeks), or on a maternal blood test.* The
collection of the necessary samples from the mother will be done by a clinician.
Some companies require their customers to arrange for the collection of the
samples, others will provide lists of doctors who can offer this service. While the use
of these services is unlikely to be widespread, no information is available on the
extent of usage in the UK.

3.38 To identify the genetic father of a fetus, a DNA sample from the man (or men) in

question is required for comparison with the fetal sample. Concerns have been
raised about “fatherless” paternity testing in this context. Fatherless testing is when
a DNA sample from the supposed father is used without his knowledge or consent.?
Fatherless testing raises particular concerns related to DNA theft — the use of DNA
without a person’s consent. The use of DNA without consent will be illegal under the
Human Tissue Act 2004 when it comes into force later in 2006. The good practice
guidelines dealing with such matters as consent and technical standards for
paternity testing were drawn up before the advent of paternity testing in pregnancy.
The Code of Practice for Paternity Testing needs to be reconsidered in the light of
this significant development and we welcome the UK Health Departments’ decision
to review the current guidance in line with the new legislation. The HGC has
indicated that it would like to play a role in this process.

3.39 Prenatal paternity testing might be used by a pregnant woman deciding whether or

not to proceed with a pregnancy. Knowing the identity of the genetic father of the
fetus could significantly influence her decision. However, any such test undertaken
in the UK would have to be with the consent of the man or men in question. The
woman can consent for the fetus to be sampled but she must obtain consent from
the man/men if she wants their samples to be compared with the fetus’. We are
particularly concerned that tests ordered on the internet or by post might be used

In principle, if the fetal DNA is sampled via a maternal blood test, the sample could be collected by a home Kkit.
This is already being offered by a company providing fetal sex testing. We discuss the development of fetal
testing using maternal blood in Chapter 7.

Motherless testing using surreptitiously collected material is a possible but unlikely scenario.

40



II"‘.III" <IIII Chapter 3

without the appropriate consent of the relevant parties concerned. Consent will be
required even if people send samples abroad for testing. We recommend that
consumers of prenatal paternity tests are made fully aware of the requirements
for consent under the terms of the Human Tissue Act by the companies
offering these tests.

3.40 Men might find such a test useful for a variety of reasons. Some may seek the
reassurance that a partner is pregnant with their genetic child. Some may base other
decisions - for instance whether or not to marry, become involved in the pregnancy,
make particular financial arrangements etc — on the results of a test. Under the Child
Support legislation the genetic father may be required to pay child support.

3.41 If a pregnant woman chooses to undergo procedures for a paternity test, she should
do so of her own free will. If she decides to seek an abortion after receiving the
result of that test, this can only be done under the terms set out in the Abortion Act.
Choosing to seek a termination for reasons related to the identity of the genetic
father might provide justifiable grounds under Section (1)A of the Act. Limits are
placed on the nature of the conditions for which it is considered reasonable to offer
prenatal tests. The difficulty, then, when considering the ethics of performing an
invasive procedure and potentially terminating a pregnancy on the basis of paternity
testing is whether this test is legitimately promoting freedom of reproductive choice
in the context of abortion generally, or whether it should be considered alongside
other prenatal tests concerned with the promotion of reproductive choice, tempered
with concerns to protect the interests of the future child. In the context of prenatal
testing it seems impermissible; but in the broader, general context of abortion this
does not appear to be such a problem. The development and availability of prenatal
paternity testing raises new reproductive dilemmas for some pregnant women and
their partners. We recommend that independent counselling be available for
those considering prenatal paternity testing.

3.42 There is a further issue if the paternity testing is carried out using an invasive
procedure (CVS or amniocentesis) which carries a significant risk of causing a
miscarriage in about 1% of cases. Some have argued that, unlike the situation where
these procedures are being used as part of diagnostic procedures for serious fetal
conditions, these risks are disproportionate in the case of paternity testing. In
general, unless there are particular and serious reasons for the determination of
paternity during pregnancy, such testing should be postponed until a child is born.

Newborn Screening

3.43 So far in this chapter we have discussed screening and diagnostic testing offered to
pregnant women. We now turn to tests carried out on newborns. These are not
simply relevant to the care of the child involved. But because they may lead to the
diagnosis of a genetic condition they can have implications for future reproductive
decision making by parents.

3.44 When newborn screening was introduced for PKU, and later also for congenital
hypothyroidism, the ethos was one of compliance. Because both conditions have
serious long term consequences but are eminently treatable, the interests of the
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child were seen as outweighing the convention found elsewhere in child health care
of gaining parental consent. Where families expressed doubts about screening, they
were usually persuaded to allow their infant to have a sample taken.

3.45 The introduction of tandem mass spectrometry as the method of screening for PKU

enables laboratories to identify children with a wide range of other metabolic
disorders, although early treatment for many of these may make little difference to
long-term outcomes or be of unproven value. More generally screening is becoming
possible for a much broader range of disorders where the benefits to the child may
be minimal, or indirect. It is not appropriate for screening programmes to be
introduced simply because a new technology that would make this possible has
been developed. The establishment of the UK NSC to assess the advantages and
disadvantages of screening programmes, has been a very welcome development.
The UK NSC enables decisions about the introduction of screening programmes to
be made on the basis of evidence, which in turn helps to maintain equity of access
to services throughout the UK.

3.46 There is an example of a newborn screening programme for a condition which is

currently untreatable but the screening has been offered because of benefits it
offers to parents and so only indirectly for the child. We describe this example to
illustrate how finely judged — and controversial — some decisions about screening
programmes may be. Duchenne muscular dystrophy (DMD) is a genetic muscle
wasting disease. It runs in families but a significant proportion of cases are new
mutations so there will be no family history to alert potential parents. Those affected
will lose the ability to walk before the teenage years and are likely to die in young
adulthood. Screening for it has been made available to all boys born in Wales since
1990. While this programme does not satisfy the UK NSC criteria for screening, and
the UK NSC recently decided not to recommend that the neonatal programme in
Wales should be extended to the rest of the UK, there are some grounds for making
it available. At least until early and effective therapies have been developed, the
justification for offering it is to prevent prolonged diagnostic delays which can be
very stressful for parents. Early diagnosis enables families to make informed
decisions about having further children and gives parents time to accept the
diagnosis while the child is too young to be aware of the parents’ distress. However,
while some will seek certainty, preferring to know as soon as possible if their child
has a serous condition, others may prefer to live life as normally as possible until it is
apparent their child has obvious symptoms and a diagnosis is made. In the absence
of newborn screening, many affected children are not diagnosed until around the
age of 5, by which time other affected children may have been born in the
immediate (or, indeed, the extended) family. Before newborn screening was
introduced in Wales, strenuous efforts to achieve the earlier diagnosis of DMD had
been made. One reason for not extending the programme beyond Wales is that the
coordinated support network established there would not be available in the rest of
the UK. Research into the consent process for newborn DMD screening has shown
that changes giving more detailed and specific information may reduce the rate of
uptake. Such changes in service delivery may help to ensure that those families who
would want screening do have it, while those who would not want it, do not. The UK
NSC should continue to make a careful evaluation of the benefits and disbenefits.
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But in a case like DMD where the overall benefits are not judged to outweigh the
disbenefits, such tests should only be available on an individual opt in basis.

3.47 In Inside Information, we endorsed the recommendation of the Advisory Committee
on Genetic Testing that great caution should be observed in the testing of children
for late onset disorders. We recognised that knowledge about conditions for which
treatment is not available can prove burdensome and that, for this reason, testing
should be delayed until such time as the child is able to decide for him or herself.

3.48 The extension of the neonatal screening programme to cystic fibrosis (CF) highlights
the issue of detecting carriers for these recessive conditions. Screening for this
condition with the current testing technique identifies only a very small proportion of
carriers, and they require clinical assessment to ensure that they are not affected by
the disease. The numbers of CF carrier infants identified in this way is similar to the
number of affected infants likely to benefit from early diagnosis. Whilst some would
say this information ought not to be divulged, others, including patient
representatives, argue strongly that the result of the tests, once generated, should
be given to the parents. We support this latter position and this information should
not be withheld from parents who indicate that they wish to have it when agreeing to
have their child tested.

3.49 The knowledge that a child carries one of these recessive disorders is of relevance
only when they come to make their own reproductive decisions, and many health
professionals advise that young children should generally not have genetic testing to
define their disease carrier status. Newborn screening for cystic fibrosis in particular,
therefore, conflicts with the general approach of the clinical genetics community to
childhood genetic testing. The process of designing and implementing screening
programmes should include planning for these eventualities and ensure that, if it is
decided to notify parents of their child’s genetic carrier status, then strategies and
resources for passing on the information and providing genetic counselling must be
in place.

3.50 We endorse the position we took in /nside Information that great caution should
be observed in the testing of children for late onset disorders or in situations where
they may not benefit directly. We recommend that efforts be made to develop
screening techniques that do not reveal carrier status unless this would
compromise the reliability of the test, or the information about this status
is clinically important to the child’s health.
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4. Preimplantation genetic
diagnosis

4.1

4.2

4.3

4.4

PGD is a relatively new technique, with around 100 babies born so far in the
UK and about 1000 worldwide.

Preimplantation genetic diagnosis (PGD) is a relatively new technique which involves
genetic diagnosis, and thus the selection of embryos before implantation. It is used
rarely — about 100 babies have been born so far in the UK and about 1000
worldwide. But despite this, we feel the topic calls for full discussion because its use
has been controversial. Additionally it is seen by some as a technique which could
be used in the future to create designer babies.

PGD was developed in 1990 in the UK. It uses assisted reproductive technology
(ART) to create a number of embryos in the laboratory. These embryos are usually
created by fertilising the woman’'s egg with her partner's sperm, but occasionally
donor gametes are used. The fertilised eggs are allowed to develop in an incubator
for 2 to 3 days until they consist of about 8 cells. At this stage, 1 or 2 cells are
removed from the embryo and tested for the specific genetic condition for which the
embryo is at increased risk, enabling the embryos from which they were removed to
be identified as affected or unaffected. The couple can then elect to place in the
womb 1 or 2 embryos that are predicted to be unaffected, so allowing them to
embark on a pregnancy that is at very low risk of the condition.

PGD was originally developed for use by couples who know they are at increased
risk of having a child with a genetic disorder but do not wish to consider prenatal
diagnosis and the possible subsequent termination of a pregnancy. Other potential
uses are now emerging. These include testing for a pre-disposition to cancer, late
onset and lower penetrance conditions, and the creation of so called ‘saviour
siblings’. These would be selected to have the same tissue type as an existing
brother or sister affected with a disease, and donations of their umbilical cord stem
cells or a bone marrow transplant could be used to treat that sibling.

In our consultation, almost all those who wished to see PGD banned took the same
view of prenatal diagnosis (PND).

“We believe that all human beings are born free and equal in dignity and
rights and that new genetic discoveries should not impact on these
fundamental rights and freedoms at any stage of the embryo or fetus”.

Disability Awareness in Action
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“PGD testing is unethical. The purpose is to select healthy embryos and
destroy those which are unhealthy. It is the same scenario as ‘search and
destroy’ techniques used later in pregnancy”.

Medical Ethics Alliance

4.5 There were a number of respondents who consider PGD to be less morally
acceptable than PND because it involves the destruction of a larger number of
embryos. They are concerned that if more embryos are created than can be used,
viable embryos will be discarded, including some unaffected by a genetic condition.
Others however feel that PGD is preferable because it avoids the use of termination
of pregnancy to achieve a healthy child. Still, others are worried that the introduction
of techniques enabling deliberate selection between embryos may lead to children
being treated as commodities Some people who would not elect to use PGD
themselves nevertheless believe, as a matter of freedom of reproductive choice,
that the technique should be available for use by others to avoid serious genetic
diseases. PGD has fairly broad public approval when used to avoid the birth of
children with serious genetic disorders.

Technical limitations of PGD - a typical example

Ovarian stimulation of mother (or donor) produces 12 eggs

In vitro fertilisation produces 10 embryos

Suitable for biopsy 8 embryos

Successful diagnosis 7 embryos
of which 2 are normal

Of the 2 normal embryos
One is considered “good” and suitable for implantation
One is considered “poor”

Therefore one embryo is implanted and the pregnancy rate per cycle of
implantation 15% - 20%

The risk of having an affected baby after PGD because of misdiagnosis is < 1%

4.6 PGD is along and complicated process and at every stage it may fail. Sometimes
insufficient eggs are obtained for successful fertilisation, or the fertilised eggs may
not develop. Embryo biopsy (the removal of cells at the 8 cell stage) may be
unsuccessful, or the biopsied cells may not give a clear test result. Finally, and as
is the case with all IVF, only about 1 in 3 embryos returned to the womb implants
successfully, so overall only about 20% of treatment cycles result in live births. The
most likely outcome of a treatment cycle is still that there will be no pregnancy.
Diagnosis on the basis of 1 or 2 cells is technically difficult and there is a low but
significant misdiagnosis rate. For this reason couples are routinely offered prenatal
diagnosis if a pregnancy is established. In practice only a small number of couples
accept this offer, either because they are worried the test might cause a
miscarriage, or because they would not consider terminating the pregnancy even
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4.7

4.8

4.9

if it were affected. We recommend that women and couples contemplating
PGD continue to be offered counselling to ensure they fully understand the
implications of decisions they may be required to make at various stages
of their treatment.

For some couples, PGD is a preferable option to the use of donor eggs or sperm to
avoid the birth of a child with a genetic disorder. PGD allows them to have children
who are genetically related, but at low risk of having a genetic condition that runs in
the family.

On average, a PGD cycle in the UK currently costs between £4,500 and £6,000 and
whether NHS patients have access to this treatment depends on funding decisions
by their primary care organisations. About half obtain NHS funding; the rest must
pay for their own treatment. In contrast, NHS funding for more conventional prenatal
diagnosis and termination of pregnancy is generally available. PGD was considered
in some detail by the Public Health Genetics Unit in their response to our
consultation. They concluded that as PGD is a complex and expensive procedure
with a limited success rate that will only benefit a small number of people, it is not
appropriate at this time to devote limited health care resources to making it more
widely available and that regulated use with close monitoring should continue.

PGD is currently only available in a few centres in the UK, and some patients have to
travel far to be treated. Inevitably this means that the use of PGD by patients who do
not live near a treatment centre is lower than it is in, for example, London and South
East England.

4.10 An important point that has been brought to our attention on a number of occasions

4.11

is that, contrary to some impressions, technologies like PGD are not being used for
what might be considered trivial or social reasons. Some reasons people need to
use PGD are that:

- they have already had multiple miscarriages, perhaps because one of them
carries a balanced chromosome rearrangement which predisposes them to fetal
abnormalities;

« they may have lost children due to a single gene disorder;

+ they have had direct experience of serious genetic disorders either in their
families or with previous children of their own;

+ they have had terminations because of abnormalities identified via screening and
diagnosis during pregnancy, or

- they may find the termination of pregnancy unacceptable under any
circumstances but know they are at high risk of passing on a genetic disorder to
their children.

The difficulties associated with establishing a pregnancy using IVF, and the limited
availability of embryos, also need to be taken into account as possible limitations on
the future use of these techniques. While research on improving success rates for
IVF continues, a dramatic improvement in the foreseeable future seems unlikely.
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4.12 PGD is licensed in the UK by the Human Fertilisation and Embryology Authority
(HFEA). Each centre offering PGD has to obtain a separate licence for each
condition for which it offers a test. This process ensures that independent
consideration takes place before the scope (i.e. nature, risk, seriousness) of
conditions for which PGD is used can be increased.

Prevalence of PGD and incidence of births in the UK between April 1999

and April 2003
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4.13 There is relatively little evidence about the safety of the procedure. The indications
so far are that the incidence of birth abnormalities is not significantly higher in
children produced by these techniques than in the general population; but we lack
evidence of the longer term outcomes. The paediatric follow up for children born
following PGD is extremely limited. Long-term follow up of children born following
PGD is important if we are to establish that embryo biopsy does not cause subtle
damage to children. Follow up research in the UK is currently hampered by the
confidentiality requirements of the HFE Act. We recommend that the Human
Fertilisation and Embryology Act be amended to permit more satisfactory and
systematic follow-up of all children born following PGD, and that the Medical
Research Council should support appropriate research. We suggest that in a
situation such as this, where a novel technique is being offered and there is only
indirect evidence of lack of harm to the children produced, it is reasonable that the
offer of treatment should be coupled with an expectation that the children will be
enrolled in follow up studies to monitor their development, and, that such studies
should always be set up alongside the introduction of the new technique. In the light
of uncertainty about possible longer term effects on children, we believe that
continuing regulatory oversight of PGD is justified to ensure that emerging
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information about the effect of embryo biopsy and other aspects of the
technique will be systematically evaluated, and that the use of the technique is
kept under review.

4.14 There are other potential complications associated with PGD. All assisted

4.15

reproductive techniques involving the collection of eggs are associated with small
risks to the mother of ovarian hyper-stimulation syndrome. This may lead to her being
hospitalised for a few days and, very rarely, may be fatal. To date only one death has
been attributed to ovarian hyper-stimulation syndrome in the UK in approximately
500,000 stimulated cycles. If more than one fertilised egg is replaced, there is a
possibility of multiple pregnancy, with the associated risks of premature delivery and
its consequences for the offspring. In general, because of risks to fetal growth and of
preterm delivery, it is not in a child’s best interests to be part of a multiple pregnancy.
However, parents keen to maximise their chances of success during PGD may
request the replacement of more than one embryo, and clinicians have supported
these decisions. For the safety of the mother and child, the Human Fertilisation
and Embryology Authority has guidelines limiting the number of embryos that
may be transferred in an IVF cycle to be implanted to two, except in certain
conditions. The HGC agrees with this approach but would welcome
developments in practice that would further reduce the number of multiple
births. HGC also supports HFEASs intention to review whether the outcome data for
recent treatments and advances in assisted reproduction support the case for a move
towards single embryo transfer in certain circumstances (see paragraph 5.8).

In 2001, a joint HFEA/HGC working party reviewed the use of PGD and concluded
that the conditions for which PGD is used should be consistent with current practice
in the use of PND. This is a position supported by some respondents to our
consultation.

“In general, we feel the same principles should govern the use of PGD and
PND.”

Association of Genetic Nurses and Counsellors

“There is no ethical reason for treating embryo selection differently in the
case of PGD. The principles are essentially the same.”

Royal College of Physicians,
Ethical Issues in Medicine Committee

4.16 As we found in our consultation, there are those who view PGD as morally preferable

to PND because it avoids the need for the abortion of a fetus.

“The inherent rationality in our being made in God’s image leads me to view
the fetus as worthy of considerably more protection than the IVF embryo as
the vital relationship of pregnancy has begun. Because of the Christian
mandate to heal, theology suggests that for serious medical reasons, and
these alone, the IVF embryo may be created and discarded ... Thus |
believe PGD is ethically preferable to PND and should be encouraged and
developed.”

A Vicar
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