PREIMPLANTATION GENETIC TESTING

What is preimplantation genetic testing?

Preimplantation genetic testing is a process which involves testing the genetic makeup of embryos created using assisted reproductive technology (ART) such as in vitro fertilisation (IVF), and selecting specific embryos to transfer to a woman before her pregnancy begins. 


Embryo biopsy: embryos are created outside the body by in vitro fertilisation (IVF), then after two to three days, at the 6 to 10 cell stage, a single cell is removed from each of the embryos created.

Preimplantation genetic testing may be carried out for a number of purposes, each involving a different technique. The techniques include: 

· Preimplantation genetic diagnosis (PGD)

· Preimplantation genetic screening (PGS) 

· Preimplantation tissue typing 

For further information http://www.hfea.gov.uk/Home
· Preimplantation genetic diagnosis (PGD) with tissue typing 
· Preimplantation sex selection for the exclusion of sex-linked genetic 

disease
 PREIMPLANTATION GENETIC DIAGNOSIS 

What is Preimplantation Genetic Diagnosis (PGD)?

‘Preimplantation genetic diagnosis (PGD) is a technique used to detect whether an embryo created in vitro is carrying a specific inherited genetic defect that will give rise to a serious disorder. It involves the removal of one or two cells from an embryo created by IVF, usually three days after fertilisation when the embryo has about eight cells. PGD may also be used to determine the sex of an embryo where a family is at risk of passing on a serious sex-linked disorder such as Duchenne muscular dystrophy’. 


Human Fertilisation & Embryology Authority Eleventh Annual Report and Accounts 2002

Why do individuals want PGD?

Most couples who request PGD are likely to be at high risk of transmitting a serious genetic condition to their children. Parents may have these conditions themselves or be carriers of the conditions. They may also have had had a child affected with a genetic condition or they may have experienced the loss of a child or pregnancy affected with a genetic condition. Many couples who request PGD are fertile and so could become pregnant without undergoing in vitro fertilisation (IVF). They want PGD because:

· They are reluctant to request conventional prenatal diagnosis (PND), such as chorionic villus sampling or amniocentesis, and the risks and timeframe associated with it 

· They want to avoid termination of an existing pregnancy.

What conditions is PGD available for?

PGD is available for three broad categories including:

· single gene disorders for which testing is available such as cystic fibrosis, spinal muscular atrophy, Huntington’s disease, myotonic dystrophy;
· chromosomal abnormalities, including translocations (where a piece of one chromosome either becomes attached to another chromosome, or swaps places with a segment from another chromosome);
· serious sex-linked conditions where it is not yet possible to test for the specific genetic mutation (either because the specific mutation is not known or because of technical limitations) such as Duchenne muscular dystrophy, Haemophilia A & B, Fragile X-syndrome. 

PGD is a technically demanding procedure and it is available for fewer conditions than those for which prenatal diagnosis is currently available. Some of the conditions tested for by PGD can be found here. http://www.hfea.gov.uk/AboutHFEA/HFEAPolicy/Preimplantationgeneticdiagnosis/List%20of%20licensed%20PGD%20conditions%20a.pdf
PGD is a rarely used procedure and is only available at a limited number of NHS and private clinics, which are licensed by the HFEA.

Advantages of PGD

For a couple with a high risk of transmitting a genetic condition, PGD offers the following advantages:
· the opportunity to conceive a pregnancy that is biologically their own and yet unaffected by a genetic condition in the family;
· an alternative to prenatal diagnostic testing which avoids the uncertainty and distress   associated with diagnosis late in an established pregnancy; 
· an alternative to termination of pregnancy;
· the offer of reassurance at the earliest possible time that the next pregnancy will probably be unaffected with a particular condition.  
Limitations of PGD

· Relatively low success rate

PGD is a technically demanding and complex procedure. Currently, about 20% of treatment cycles result in live births and just over half of women under 34 years who undergo PGD will have conceived after five attempts of IVF.  In addition, the process of freezing biopsied embryos for future fetal embryonic transfers is difficult and has rarely been attempted.

· Misdiagnosis

Diagnosis using genetic material extracted from single cells is a technically challenging and there is always a chance that the baby will be affected with a medical condition, despite a normal test result. It could be that:
-
the baby is affected with the condition for which it was tested because of technical reasons. For example, inadvertent contamination of the embryonic DNA with DNA from another source may occur, or the test may not work as expected, or the biopsied cell may be normal, but other cells n the embryo may still be affected. 
· after a successful PGD procedure, the child is affected by a disorder other than the one for which it was tested

· an unrelated complication occurs during development or birth resulting in the child being affected in some other way, e.g. developing cerebral palsy.  These risks are present with every normal pregnancy and are not increased or caused by PGD.
· Effects of IVF
PGD is an invasive procedure which requires IVF and is associated with physical and emotional side effects, such as: 

· a small risk of ovarian hyperstimulation syndrome;
· a risk of premature delivery if multiple pregnancies are achieved. The trend in most countries is towards the implantation of a single embryo, thus reducing this risk;
· many couples have found PGD stressful particularly after the initial consultation while waiting for a treatment cycle and again after embryos have been transferred but before a pregnancy test is performed. 

Ethical and Social Considerations

PGD is a complex topic and one that raises a number of ethical, social and moral concerns. Some of the concerns include:

· Embryos

At the centre of the ‘status of the embryo’ debate is a discussion around whether or not the embryo should be given the same respect as any fetus, child or adult. Some people believe that from the moment of conception the embryo should be afforded the same respect as a fetus, child or adult. On this basis, selection of an embryo as unsuitable for implantation and destruction is unacceptable and morally objectionable. In some cases, completely healthy embryos are discarded.   For this reason, some have expressed the view that PGD is more morally objectionable that a termination as, potentially, more embryos could be discarded.
Others believe that the preimplantation genetic embryo has less moral value and therefore should be afforded less protection than the developing fetus. In other words, it is ethically preferable to discard an embryo as part of a PGD procedure, rather than terminating an existing pregnancy following prenatal diagnostic testing (PND). There is debate about which conditions should be available for testing at the preimplantation stage. Some believe that PGD should only be available for serious medical purposes and within the context of adequate regulation. Most people feel that the views of the family must be considered and that decisions should be made in consultation with clinicians. 

An increasing number of people believe that PGD should be available for a wider range of conditions, including some for which prenatal diagnosis is not usually requested such as late onset disorders and inheritable susceptibilities to conditions such as breast cancer.  

· The unknown long term effects of embryo biopsy

PGD is a new technique. There are only about 100 babies in the UK who have been born using PGDG and several thousand babies worldwide. Very few studies have examined the effect of embryo biopsy on development of these children.  There is limited understanding, therefore, of the long-term effects of PGD. 

· The impact of PGD on individuals with disabilities

Some people question the implications of PGD for people currently living with genetic conditions. They suggest that the practice of PGD reinforces negative stereotypes of disability by sending out the message to society that the lives of those affected are ‘worthless’. Others suggest that the purpose of testing before pregnancy is to reduce the number of births of children with congenital and genetic disorders and say this is eugenic in purpose and outcome.

· The impact of PGD on our attitudes towards children

Because PGD allows (at least part) of the genetic make-up of children to be a matter of choice rather than chance, opponents of PGD argue that in practice the putative child is being treated as a commodity.  Others argue that the ‘part’ of the putative child’s genetic make-up that is in question is limited to one gene; the gene that is responsible for a significant genetic disorder. The rest the individual’s genetic make up is unchanged and as unchosen as it would have been without PGD.  
The slippery slope argument

Some people have speculated that PGD may be used for ‘trivial’ or non-medical reasons and, if this happens, the current widespread support for its use for serious medical conditions will be diminished or undermined. If PGD becomes available for other purposes, then some people fear that this will represent the beginning of a slippery slope. Others disagree with the ‘slippery slope’ argument pointing out it is based on the assumption that the bottom of the ‘slippery slope’ is undesirable.  Surely, they argue, if the situation at the bottom is better than the one at the top, then it may be desirable and ethically the right course of action for them to slide down the slope as quickly as possible.   Further, they argue, that the introduction of appropriate regulations would safeguard against PGD being used for non-medical reasons.   Some potential uses of PGD might include:  

· Family balancing

Couples who have lost a child through illness or accident, or whose existing children are all of the same sex, might want to use PGD to balance the sex-ratio of their family. Some people believe that couples should be free to choose the sex of their child and that this should be a decision between clinicians and the parents. Others argue that each child is unique and irreplaceable and that ‘family balancing’ can have serious implications for the future of a society.  Arguably, the very use of the term “family balancing” is inappropriate as it implies that the procedure has already been judged and found to be unexceptionable. 
· Designer babies

PGD is currently used to select against a genetic condition. Some people have speculated that in the long-term PGD will be used to select for particular characteristics such as behavioural traits or appearance and this could be the beginning of the process of creating so-called ‘designer babies’. 
The HGC has discussed issues relating to PGD, including family balancing and designer babies in their report, Making Babies:  reproductive decisions and genetic technologies (January 2006).  If you would like to read more about this subject, you can download a copy of the report by clicking here [link to report].
· Ability to pay
Prenatal testing and termination of pregnancy are fully funded by the NHS.  However, PGD involves a relatively complex and lengthy procedure and it is expensive.  The procedure is more expensive than standard IVF treatment owing to the complex technologies needed to test an embryo while maintaining a suitable state in the woman and the embryos to permit implantation. Because of the expense of PGD, its use is restricted to patients’ ability to meet the costs themselves, or by the willingness of UK Primary Care Trusts and other relevant funding bodies to fund treatment. 
Views and opinions
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PREIMPLANTATION GENETIC SCREENING

What is Preimplantation Genetic Screening (PGS)?

In preimplantation genetic screening (PGS), in vitro fertilised embryos are tested for a range of numerical chromosomal abnormalities (otherwise known as aneuploidies) and those with a normal complement of chromosomes are implanted. Aneuploid embryos are not viable and will either fail to implant, cause miscarriage or, rarely, result in fetal or congenital abnormalities. Screening is carried out either by testing cells removed from an embryo two or three days after fertilisation (as with preimplantation genetic diagnosis) or by testing parts of the embryo (polar bodies) which are discarded from the egg cell during its formation. Embryos that are found to have chromosomal abnormalities are not selected for transfer to the woman. 

Why do individuals want PGS?

Couples who request PGS have not been diagnosed with, or are not under investigation for, a genetic condition. Couples who request PGS usually do so when the woman is over 35 years old and because they are experiencing fertility problems including:
· recurrent miscarriages;
· repeated IVF failures; 

What conditions is PGS available for?

PGS is undertaken for the aneuploidies most frequently associated with pregnancy miscarriage and congenital abnormality. Typically these include:

· chromosome 13 (Patau syndrome); 

· chromosome 15;
· chromosome 16; 

· chromosome 18 (Edward syndrome);
· chromosome 21 (Down syndrome); 

· chromosome 22;
· sex chromosomes X and Y.
Advantages of PGS

PGS is advantageous because:
· it may decrease the chance of an IVF pregnancy ending in miscarriage
Limitations of PGS

· Evidence to date suggest that PGS does not increase the chance of a healthy live birth at term, partly because the process of embryo biopsy and testing reduces the number of embryos available for transfer.

· Limited aneuploidies screened

PGS does not detect all aneuploidies, and only those most commonly associated with miscarriage, fetal abnormality or congenital abnormalities at birth are excluded. Because of this, the embryos transferred to the woman may still be affected with an aneuploidy for which they have not been screened. The embryos transferred cannot be described as having a normal complement of chromosomes. Consequently, prenatal testing with the possibility of termination of pregnancy may still need to be performed in a resultant pregnancy using chorionic villus sampling or amniocentesis.
Miscarriage may result from causes other than aneuploidy and on this basis PGS does not completely eliminate the chance of miscarriage.
· Efficacy

PGS is a procedure which is still in its infancy. Whilst preliminary data indicates that PGS is associated with reductions in miscarriage rates, further evidence is required to demonstrate that it is associated with an improved live-birth rate.  
· Misdiagnosis
Significantly fewer embryos are likely to meet transfer criteria, due in part to the relatively low specificity of the test. Opponents of PGS have argued that with present testing methods a normal embryo may be misdiagnosed as abnormal and because of this, it will not be transferred into the womb. Conversely, some aneuploid embryos will be misidentified as normal for the chromosomes tested and may be transferred. In some cases no diagnosis may be available. 
· Effects of PGS 

PGS is an invasive procedure associated with physical and emotional side effects. Thus, occasionally a minority of PGS cycles will fail to identify any embryos with the normal number of chromosomes to select from.  This can be particularly stressful for couples who have undergone IVF and ICSI cycle.  

Ethical and social considerations

Some of the ethical and social implications raised by PGS include:

· Embryos

Some people argue that a new human life begins with the fusion of sperm and egg and as such embryonic human life should be given the same respect as any child or adult. Or that if its status is uncertain, then the embryo should at least be given the benefit of the doubt. On this basis, some people do not consider PGS to be ethically acceptable because it involves disposal of unsuitable early embryos. 

· The risk of embryo biopsy on future development

PGS is a relatively new technique and there have been few studies to examine the effect of embryo biopsy on development of children born following this treatment.  
· Specific diagnosis versus broad screening 

It is argued that PGS benefits women who have suffered repeated miscarriage or IVF failure because it identifies those embryos that are mostly likely to implant successfully.  However, opponents of PGS believe that the technique of PGS crosses the crucial ethical line between testing individuals for specific genetic disabilities and a broad screening programme.
· Sex selection for non-clinical reasons
Some people argue that PGS should be used for sex selection but ‘social’ sex selection is illegal in the UK.
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PREIMPLANTATION GENETIC DIAGNOSIS WITH TISSUE TYPING

What is preimplantation genetic diagnosis (PGD) with tissue typing?

PGD with tissue typing is a technique which is used to select embryos which could be optimal donors for a seriously ill child in the family.  The technique involves the removal of one or two cells from an embryo created by IVF, usually three days after fertilisation when the embryo has about eight cells  PGD is used (see above to select embryos free of the disease present in the family’s affected child.  Tissue typing is an additional test carried out on the cell to determine the tissue compatibility of embryos free from the disorder with an existing sibling. Stems cells are subsequently collected from the umbilical cord immediately after the baby is born. 

Some families have requested that this procedure be performed in the absence of a pre existing genetic condition in the family i.e. the embryo is selected purely on the basis that it would be an appropriate donor for an existing child. After lengthy consideration the HFEA will now consider licensing this procedure on a case by case basis. 
To illustrate this, a child in one family has a severe inherited form of anaemia, an inherited incurable disease in which the bone marrow fails to produce healthy red blood cells. The child’s condition may be treated using either a bone marrow or stem cell infusion from a person with an identical tissue type. The people most likely to have an identical tissue type are the child’s brothers and sisters. If the existing brothers and sisters do not have an identical match, then PGD with tissue typing allows parents to create embryos and select those which are compatible with the existing child. After birth, stem cells can be collected from the new baby’s umbilical cord and transfused into the older sibling.  Compatible cells will settle in the child’s bone marrow and produce more healthy cells. This is likely to result in a permanent cure for the child’s condition, and thus create the possibility of the so-called ‘saviour sibling’. 

Why do individuals want PGD with tissue typing?

Families who have had one child affected by a severe genetic disorder want to use PGD for tissue typing in order to:

· to avoid having another affected child; 

· to test the healthy embryos to find those which could be a tissue match for the affected sibling. Potentially the future child’s cord blood or other tissues could be of use in the sibling’s treatment.

What conditions is PGD with tissue typing available for?

PGD with tissue typing is currently only available for a very small number of serious genetic conditions, which can be treated by stem cell infusion where a compatible donor could provide cells or tissue to treat an affected sibling. 

Advantages of PGD for tissue typing

Preimplantation typing with PGD offers the opportunity of bringing therapeutic relief to a seriously ill child without involving major risks for others in the family.
Limitations of PGD with tissue typing

· Success rate

PGD with tissue typing is a technically demanding and complex procedure – more difficult than PGD alone. No successful cases have been reported in the UK.
· Selection 
The selection procedure is not error free. Large numbers of embryos are required where selection involves both freedom from the condition and the correct tissue type. Currently the likelihood of an unaffected embryo match is 3 in 16 embryos tested for an autosomal recessive condition if carriers are transferred.  
· Side-effects
Collecting the necessarily large number of eggs requires hyper-stimulation of the woman’s ovaries and laparoscopic egg collection. Many IVF cycles may be required and many couples find it more than they can cope with. 

· Safety

The small numbers and short time since the technique was first used adds an element of uncertainty. More subtle side-effects might be discovered later and there is a real need for good long term paediatric monitoring of these children.

Ethical and Social Considerations

Some of the ethical and social considerations raised by PGD for tissue typing:

· Embryos
Some people argue that a new human life begins with the fusion of sperm and egg and as such embryonic human life should be given the same respect as any child or adult. If there is any doubt about the status of the embryo, then it should be given the benefit of the doubt. Given this, PGD and subsequent disposal of unsuitable early embryos is unacceptable. However, other people argue that it is morally acceptable to discard embryos in instances such as PGD for tissue typing. 

· A means to an end
Some people oppose ‘saviour siblings’ because they argue that the child is being created as a ‘means to an end’ rather than ‘an end in itself’. In other words the child is not wanted for itself but for what he or she can do for a member of its family. On this basis, the child is viewed as a commodity – a donor, a potential life-saver, rather than valued for its own inherent worth. It should be mentioned that parents have many reasons for having children including needing someone to care for them in their old age, fulfilling their desire to be parents or improving their marriage; motives which are rarely challenged.
Other people advocate that the saviour sibling has a unique role within the family and because of this he or she will inevitably be treated as a means to an end. To illustrate this hypothetically, if the embryo does not produce the hoped for ideal tissue (and the end is not achieved), then the parents may have difficulty in fully accepting the new child. In another hypothetical example if the treatment works (and the end is achieved), then the parents will demonstrate love in equal measure to the saviour sibling. Some have argued that the parents may show more affection to the saviour sibling in light of his or her donation, as well as the lengthy process they have been through to create him or her. We can only speculate on how the saviour sibling will be treated. At this stage, we simply do not know the extent to which the saviour sibling will be treated differently from his or her brothers and sisters.
It could be argued that one aspect of living in society is that we constantly make use of other people’s resources and abilities and do in fact value people partly because of their contribution. Yet this still leaves room for them to be an end because they will also lead their own lives. 

· Saviour sibling welfare
How will the child feel about being “selected” as the ‘saviour’? If the treatment is successful, then the child may feel proud about being uniquely able to save the life or his or her sibling. Concern has been raised, however, about the possible risk of emotional harm to the saviour sibling if treatment is unsuccessful. The child may feel a failure or that it has failed to meet parental expectations. The child may also feel under pressure to donate bone marrow, or other organs later in life.
· Family relationships
Some people have suggested that focusing so much time, money and emotional energy on PGD and the illness could damage relationships within the family. 

· Born by design

Some people question whether we are at liberty to create ‘made to measure’ children. They argue that we should accept children as they come, as a ‘given’. Others say that we do the designing all the time; such as our choice of schools, in our teaching of religious and societal values. In these cases, however, the shaping is happening to a child who already exists, rather than in deciding ‘who’ we are going to allow to exist.
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WHO REGULATES PREIMPLANTATION GENETIC TESTING?

In 1991 the Human Fertilisation and Embryology Authority (HFEA) was set up in the UK by the Human Fertilisation and Embryology Act 1990 (HFE Act). The HFEA’s principal tasks are to license and monitor clinics that carry out licensable assisted reproductive techniques such as in vitro fertilisation (IVF) and donor insemination (DI), and human embryo research.  The HFEA also regulates the storage of sperm, eggs and embryos. HFEA is an arm’s-length body which is situated outside the Department of Health yet is accountable to Parliament through the Secretary of State for Health.

All preimplantation genetic testing in the UK requires a licence from the HFEA and each type of test must be specifically mentioned in the licence.  The HFEA is expected to limit testing to serious disorders, but deciding what constitutes ‘serious’ is contentious.

Preimplantation genetic diagnosis

HFEA issues licences for Preimplantation Genetic Diagnosis (PGD) on a condition-by-condition basis. Licences were initially only granted for conditions for which it was considered acceptable to offer prenatal diagnosis (PND), where the embryo is at significant risk of developing a serious condition. However, there more recently a licence has been granted for Familial Adenomatous Polyposis Coli (FAP) and late onset cancer of the bowel. For further information http://www.bionews.org.uk/commentary.lasso?storyid=2421
There are eight clinics licensed to perform Preimplantation Genetic Diagnosis (PGD) in the UK. A list of these clinics can be found at http://www.hfea.gov.uk/Clinics/A-ZList
Preimplantation genetic screening

The HFEA issues licences for Preimplantation Genetic Screening (PGS) to detect numerical chromosomal abnormalities in early embryos, which may lead to spontaneous abortion (IVF failure) or occasionally to a live-born child with a chromosomal abnormality.  Clinics offering PGS are licensed to offer particular tests for a particular set of chromosomes (most commonly including 13, 18, 21, X and Y), although no clinic in the UK currently offers a test for all 23 choromosome pairs.  Guidance on preimplantation testing including PGS is included in the HFEA's Code of Practice (6th ed, Part 14). The first licences for PGS were issued in 2002 and 8 clinics are currently licensed to carry out PGS. 

Preimplantation genetic diagnosis with tissue typing 

The HFEA assess applications for PGD with tissue typing on a case-by-case basis. In the UK there have been no successful pregnancies as a result of IVF with PGD and tissue typing, but PGD with tissue typing is currently on offer in some other countries e.g. USA and Australia. 

PREIMPLANTATION GENETIC TESTING : THE UK STORY SO FAR
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‘Choosing the future: genetics and reproductive decision-making’ consultation document; report due by the of 2005.
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Human Fertilisation and Embryology Authority (HFEA)

An HFEA working party is conducting a public consultation to assess public attitudes towards PGD and has issued a document that 'aims to consult on whether, given the potential use of PGD, there are any uses which should not be permitted or which should only be permitted under certain circumstances'.
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HFEA issues a PGD license for Familial Adenomatous Polyposis Coli (FAP).
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Court of Appeal allows tissue typing for human embryos under strict conditions
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2002
The licence issued by HFEA for PGD tissue typing in 2001 was deemed unlawful when Comment on Reproductive Ethics (CORE) won a High Court Judgement on the grounds that PGD must only be used in the interests of the child to be conceived. http://www.hfea.gov.uk/PressOffice/Archive/12343225

Department of Health (DH)

Preimplantation Genetic Diagnosis (PGD) – Guiding Principles for Commissioners of NHS Services http://www.dh.gov.uk/assetRoot/04/01/92/44/04019244.pdf
2001
HFEA issues a licence for PGD to Raj and Shahana Hashmi, a couple from Leeds in the UK who are both carriers of thalassaemia. Their son, Zain, who was born in October 2000 is affected with thalassaemia. They wanted to use genetic technology to allow them to find an embryo that was free of the disease that would be able to serve as a blood donor for their son. In this way, they hoped to have a healthy child and also harvest umbilical stem cells to cure their first son of his disease. 

HGC report on Preimplantation Genetic Diagnosis

http://www.hgc.gov.uk/UploadDocs/DocPub/Document/hgc01-p2.pdf
HGC Response to the Human Fertilisation and Embryology Authority on the Consultation on Preimplantation Genetic Diagnosis


http://www.hgc.gov.uk/UploadDocs/DocPub/Document/statement_pgd.pdf

This response contains the summary of discussions and recommendations made by the Joint Working Party, and the analysis of the responses to the consultation carried out by the HFEA. 
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Response to the Human Fertilisation and Embryology Authority (HFEA) on the Consultation on Preimplantation Genetic Diagnosis

· HGC recommends that the use of PGD should be limited to specific and serious conditions

HFEA Licence Committee grants licence to perform preimplantation genetic screening.

1999             Report of the joint HGC/HFEA working party ‘Outcome of the Public 

Consultation on Preimplantation Genetic Diagnosis’

http://www.hfea.gov.uk/AboutHFEA/Consultations/PGD%20document.pdf
The UK Human Fertilisation and Embryology Authority and the Advisory Committee on Genetic Testing carried out a public consultation about the use of preimplantation genetic diagnosis to allow couples at risk of genetic diseases to have children who are free of the disease. 
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Establishment of the Human Fertilisation and Embryology Authority (HFEA)
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1990

Human Fertilisation and Embryology Act 

http://www.legislation.hmso.gov.uk/acts/acts1990/Ukpga_19900037_en_1.htm
Establishment of a national oversight body called the Human Fertilisation and Embryology Authority (HFEA). 

1989
PGD was first used to select a female embryo that would be free from the severe inherited, sex-linked disorder Duchenne muscular dystrophy.

1984

Department of Health and Social Security.  ‘Report of the Committee of Inquiry 

into Human Fertilisation and Embryology.’ (1984) HM Stationery Office.

PREIMPLANTATION GENETIC TESTING – INTERNATIONAL PERSPECTIVE
Attitudes towards PGD vary enormously both at an international level as well as within Europe.  

PGD is banned in:

· Austria

· Germany

· Ireland

· Some states/territories in Australia

PGD is limited by legislation in:

· France

· Spain

· Sweden

· Switzerland

· United Kingdom

PGD is controlled by a national oversight agency in:

· Belgium

· Israel

· the Netherlands

· Italy

· Greece

· United Kingdom
PGD is privately controlled or subject to state laws in: 

· United States

Further information can be found at:

Current Practices and Controversies in Assisted Reproduction

http://www.who.int/reproductive-health/infertility/report.pdf
European Society of Human Reproduction and Embryology (ESHRE) PGD Consortium 'Best practice guidelines for clinical preimplantation genetic diagnosis (PGD) and preimplantation genetic screening (PGS)'.
http://humrep.oupjournals.org/cgi/content/full/20/1/35
Health Canada. (1999). Reproductive and Genetic Technologies Overview Paper: 
http://www.hc-sc.gc.ca/english/protection/reproduction/rgt/overview.htm
Nationaler Ethikrat (German National Ethics Committee)

http://www.ethikrat.org/_english/main_topics/pndpgd.html
National Consultative Ethics Committee for Health and Life Sciences (CCNE) France

http://www.ccne-ethique.fr/english/start.htm
Preimplantation Genetic Diagnosis (PGD)

Report of the Bioethics Commission at the Federal Chancellery

http://www.austria.gv.at/2004/11/26/pgd_gesammtbericht_engl.pdf
Reproduction and Responsibility: The Regulation of New Biotechnologies

http://www.bioethics.gov/reports/reproductionandresponsibility/index.html
The President's Council on Bioethics: 
http://www.bioethics.gov/ 

_______________________________________________________________________

FURTHER INFORMATION

Sites

Centre for Genetics and Society

http://www.genetics-and-society.org/technologies/other/pgd.html
http://www.genetics-and-society.org/resources/cgs/2002_pgd_factsheet.html
Genetics and Public Policy Centre

http://www.dnapolicy.org/genetics/pgd.jhtml
Useful Organisations/Professional Bodies

A comprehensive list of useful organisations and professional bodies may be found at

http://www.hfea.gov.uk/Links
WHAT DO YOU THINK?

We are always interested to hear your views.

Contact us
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