
A Case in Genomic Medicine
Benjamin Bell
February 2018



Rapid progression in genomic medicine…

Presenter
Presentation Notes
Within the field of genomic medicine there has been a rapid progress in recent years with many cases making headline news…



Rapid progression in genomic medicine…

Presenter
Presentation Notes
There was Layla Richards who was successfully treated for leukaemia through gene editing therapy at Great Ormond St…



Rapid progression in genomic medicine…

Presenter
Presentation Notes
In Germany, there was a boy who had almost his entire skin replaced with a new genetically modified epidermis.



Rapid progression in genomic medicine…

Presenter
Presentation Notes
Whilst the UK has been the first country to license the use of donor mitochondrial DNA to create three-parent babies.

Now, genetic diseases are often very rare but around 1 in 25 children are born with one. Technological advances are opening the door to treating many of these conditions but there are also concerns that gene editing may lead to a culture of designer babies and perhaps a resurgence of eugenic philosophies.

A vital influence on the laws that govern this ground breaking field is public opinion and so it’s important to spark discussions around the application of genomic medicine. Many viewpoints can be polarising but despite this, it’s important to consider them all. For example…




Jack, aged 4 – voted as having the world’s 
best genome*

*by my family

Presenter
Presentation Notes
This is Jack and in my opinion, if we were to clone him a hundred times, it would make the world a better place however, I appreciate that some people haven’t been lucky enough to meet him so they may not think it would be a good idea. 

The case that I’m going to talk you through highlights some ethical issues associated with consent and the privacy of genetic data and it would be great to hear anyone’s thoughts or opinions afterwards.




Case

• Infant male with developmental delay – rare 
disease suspected

Presenter
Presentation Notes
A child was born with developmental delay and features suggestive of a rare disease.

Routine NHS diagnostics was unable to identify a genetic cause and so a referral to the 100,000 Genomes Project was made.



Case

• Infant male with developmental delay – rare 
disease suspected

• Referred for whole genome sequencing 
(WGS) - trio testing is most informative

Presenter
Presentation Notes
This makes use of the latest technology to sequence a patient’s entire genome and the most informative results are revealed when both parents’ genomes are sequenced alongside in order to confirm inheritance patterns. This is termed trio testing and enables any results to be put into context – similar to how a reference range can help us to interpret blood gases for example.

Now, in this particular case, the situation is a little more complicated…



Case

• Infant male with developmental delay – rare 
disease suspected

• Referred for whole genome sequencing 
(WGS) - trio testing is most informative

• Child born from a donated ovum

Presenter
Presentation Notes
The child was born as a result of a donated egg and as such only the biological father was immediately available for inclusion in trio testing.

A request was made to the fertility clinic asking whether the egg donor could be contacted to invite her to assist in the genetic diagnostic process.



Case

• Infant male with developmental delay – rare 
disease suspected

• Referred for whole genome sequencing 
(WGS) - trio testing is most informative

• Child born from a donated ovum

• Fertility clinic denies contact to donor

Presenter
Presentation Notes
This request was denied based on the fact that the donor ticked a box stating that she did not wish to be contacted about future research opportunities.

This is where there is perhaps a lack of clarity as to the aims of the 100,000 Genomes Project – it is primarily a diagnostic service through which a bioresource is created for research purposes and not solely a research project. This is one of the points of contention between the fertility clinic and doctors working on the project.




Case

• Infant male with developmental delay – rare 
disease suspected

• Referred for whole genome sequencing 
(WGS) - trio testing is most informative

• Child born from a donated ovum

• Fertility clinic denies contact to donor

• Human Fertilisation and Embryology 
Authority (HFEA) regulates

Presenter
Presentation Notes
The case has been referred to the Human Embryology and Fertilisation Authority to advise on whether contact should be granted.



Ethical Issues

• Donor has no social relationship with child
• Would a diagnosis change anything?

Presenter
Presentation Notes
There are several ethical and legal issues thrown up by this case which in some instances conflict with each other

The donor has no social relationship with the child and the clinical benefit can only be classed as potential at this stage. It’s difficult to know whether and how to approach the donor to ask her to assist in the diagnostic odyssey towards an unknown.



Ethical Issues

• Donor has no social relationship with child
• Would a diagnosis change anything?

• Donor was not asked if she would be would be willing to help
• Consent should be specific – we can’t assume her wishes

Presenter
Presentation Notes
The donor was never asked if she would like to assist in such a way at the time of donation and one of the requirements of consent is that the request needs to be specific and there are different demands are placed on the process through research and clinical practice. The circumstances of this case could perhaps, not have been foreseen but we can’t assume what the donor’s wishes would be.



Ethical Issues

• Donor has no social relationship with child
• Would a diagnosis change anything?

• Donor was not asked if she would be would be willing to help
• Consent should be specific – we can’t assume her wishes

• Asked about notification of any genetic disease – donor declined
• Too broad for an advanced decision?

Presenter
Presentation Notes
She WAS asked about whether or not she wanted to be notified in the future if she is found to be at risk of or a carrier of any genetic diseases. She said no but is this a fair question?

Advanced decisions, such as this, must be situation specific whereas this question is broad enough to encompass conditions such as Huntingdon’s which is as yet untreatable or an increased risk of developing higher cholesterol for which a daily statin could effectively prevent. The question put to the donor had no distinction such as this and so could not be considered to have been an informed consent request.



Ethical Issues

• Donor has no social relationship with child
• Would a diagnosis change anything?

• Donor was not asked if she would be would be willing to help
• Consent should be specific – we can’t assume her wishes

• Asked about notification of any genetic disease – donor declined
• Too broad for an advanced decision?

• Wider implications for donor and other offspring
• Could they become patients too?

Presenter
Presentation Notes
We must also consider the wider implications for the donor as genome sequencing may reveal information that turns her from an altruistic donor into a patient which is a concept that is new for 21st century genomic medicine. 

There may also be other offspring or relatives to whom a genetic diagnosis would be relevant so, would clinicians have a moral obligation to share this with them? NICE guidelines suggest that they should but there is no clear guidance as to how this would be implemented in a case such as this.




My conclusions

• Alert donor to situation

Presenter
Presentation Notes
There are no straightforward answers in this case and some of the governing regulations can be unclear which is why discussion is needed to consider different viewpoints.

My personal opinion is that I feel that the donor could at least be alerted to the situation and offered the chance to help the child with the reassurance that there is no obligation to take part in genome sequencing 



My conclusions

• Alert donor to situation

• Consent process should be 
updated

Presenter
Presentation Notes
As the circumstances of this case could not have been foreseen at the time of consent, this process should be updated and steps taken to ensure that future donors are fully informed when they make the decision to donate.



My conclusions

• Alert donor to situation

• Consent process should be 
updated

• WGS could be included in 
donor screening 

Presenter
Presentation Notes
Donors are currently screened against a panel of known disease causing genes but in order to account for new discoveries, perhaps we should include whole genome sequencing as part of the screening process. 



My conclusions

• Alert donor to situation

• Consent process should be 
updated

• WGS could be included in 
donor screening 

• Privacy of genetic data 
may need to be flexible

Presenter
Presentation Notes
This would be more invasive for donors as our genomes are specific to each of us however, individual genetic variants can be shared within families and so privacy of the data, particularly in cases of gamete donation, may need to be more flexible.



Thank you – any questions?



Autonomy - too broad for an advanced 
decision?
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