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» Christina is worried that she might have a high chance of developing certain
diseases, because of her family history.

» Her mother was diagnosed with breast cancer a couple of years ago, but has
responded well to treatment so far.

+ Her father has type 2 diabetes.

+ Her grandmother on her father's side had severe athritis in her later years.

» Her younger brother has no history of serious illness.

» Christina decides to buy a personal genetic profile test to find out her risks of
developing a range of diseases, so she orders a test via a company that operates
over the internet.

» She receives a DNA kit in the post and uses it to send off a sample of her saliva to
the genetic profiling company, based in the United States.

+ A few weeks later Christina recieves her results via a password protected section of
the company's website.

Christina, age 30
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Teaching notes






Benefits and harms

Decisions about ethics often involve weighing up the potential benefits of an action or situation against the potential harms. The views of everybody affected by the decision should be taken into account. 

What do you think are the main potential benefits and potential harms of personal genetic profiling? List your ideas in the table below. 

	Potential benefits
	Potential harms

	
	



Summary of potential benefits and harms 
Decisions about ethics often involve weighing up the potential benefits of an action or situation against the potential harms. The views of everybody affected by the decision should be taken into account. 
Listed below are a number of potential harms and benefits of personal genetic profiling. Which do you think are the most important? 
	Potential benefits
	Ranking
	Potential harms
	Ranking

	Individuals could know more about themselves and prepare for ill health.


	
	Inaccurate results could lead to unnecessary anxiety and/or further testing if the risk predicted is incorrect. 
	

	Possibility of earlier treatment for a condition identified by the test, leading to better health outcomes. 
	
	Anxiety and possible regret arising from the fact that information once known cannot be un-known (e.g. an increased risk for a condition where nothing can be done to change your risk is discovered). 
	

	Possible cost savings to the NHS if earlier treatment is given for a condition identified by the test. 
	
	The results are often hard to interpret as they are based on complex genetic data. 
	

	Possibility of increased personal control of healthcare and feeling of empowerment.
	
	The results may lead to stigma and changes in perceptions from others. 


	

	Possibility of saving public health service resources if people pay for tests and then any follow-up consultations or treatment entirely outside the public health system.
	
	Possible cost to taxpayers if someone seeks unnecessary follow up testing and treatment at public expense. 
	

	Possibility for people to make more informed reproductive choices.
	
	Possibility of violations of privacy, such as testing children with or without consent or third parties without consent. 
	

	Alerting blood relatives to the presence of genetic disease in the family.
	
	Possibilities of people finding out information from their relatives’ genetic test results that they did not seek. 
	

	
	
	Lack of opportunity for effective counselling.  
	



Applying ethical values

When weighing up the potential harms and benefits of developments in personalised healthcare, it is important to consider the following five ethical values. These ethical values often conflict with one another but all are important and no one value ‘trumps’ another. 
Which of these five ethical values do you think are relevant to each potential harm or benefit identified for health information websites? 



(Continued overleaf)



Applying ethical values
Several companies (many based in the US) offer personal genetic profiling services. People can post off their DNA in the form of a saliva sample to these companies, who then claim to be able to tell healthy people about their genetic risks of developing certain diseases. 


These services can cost up to US $2000. This table summarises some of the main commercial providers of services and their prices. 


Company�
Example product�
Price*�
�
23andMe (USA)�
Personal genome service �
$199 (£125) plus $5 (£3.10) per month �
�
deCODEme (Iceland)�
Complete Scan�
$2000 (£1,245)�
�
Navigenics (USA)�
Genetic analysis�
Varies �
�
*Prices accurate at February 2011








 





Monogenic and multi-factorial genetic conditions


The types of conditions that the above companies provide information on are known as multi-factorial disorders. 


Examples include: heart disease, diabetes and some cancers. 


Whether or not these conditions will develop (and if so how serious they will be and at what age) depends on interaction between complex genetic factors and other elements such as environment and lifestyle. Therefore, risk predictions that emerge from a personal genetic profiling service may sometimes be uncertain, and hard to understand.   


There is an important distinction to make between these tests and tests for monogenic or ‘single gene’ conditions. Single gene conditions are caused by changes to a specific section of the genetic code. People who have the changed form of the gene are highly likely to develop the disorder. 


Examples include: Huntington’s disease, cystic fibrosis and haemophilia.


Tests for monogenic conditions are strictly regulated and are accessed through the NHS in the UK. Genetic counselling is provided to help people decide whether to take such tests and to help them interpret the results. The conditions that people are tested for must fit a number of criteria including that the condition must be serious, and effective treatment or intervention must be available. 











 





Activities  


1. Use the example scenario (p.3&4) and the suggested discussion questions (p.5) to introduce students to the issues raised by personal genetic profiling.  





2. Students work in pairs or individually to come up with a list of possible benefits and possible harms of personal genetic profiling – both for the person considering getting the test, and others who may be affected by their decision. A worksheet is provided on p.6. 





Alternatively, distribute the provided list of harms and benefits (p.7) and ask students to rank them in order of importance (emphasise that there are no right and wrong answers, it is a matter of personal judgement). 





3. Using either the list they created (p.6) or the list provided (p.7) students then match each benefit / harm to one or more of the ethical values (p.8&9) that are relevant to personal genetic profiling. 














Suggested further reading and resources 


Medical profiling and online medicine, the ethics of ‘personalised healthcare’ in a consumer age - Chapter 9: Personal genetic profiling for disease susceptibility. Available at �HYPERLINK "http://www.nuffieldbioethics.org/personalised"�www.nuffieldbioethics.org/personalised� (click on ‘chapter downloads’). 





Videos from The Wellcome Trust Sanger Institute’s ‘Your Genome’ website: �HYPERLINK "http://bit.ly/Yourgenome"�http://bit.ly/Yourgenome� 





The direct testing project: Steve Cross – this gives a useful introduction to some of the ethical issues.


Opening the results: Steve Cross – explores his thoughts and concerns upon receiving genetic data (starts about 1min 20s).


News article: ‘Rival genetic tests leave buyers confused’


(7 September 2008) �HYPERLINK "http://thetim.es/rivalgenetictests"�http://thetim.es/rivalgenetictests� 





Book: The Language of Life by Francis S. Collins 











Sample results


This table shows a small selection of the risk results that Christina received for a range of well known diseases.  


Condition �
Estimated lifetime risk �
Average population risk�
Increased or decreased risk compared to average�
�
Alzheimer’s disease �
15%�
11%�
▲�
�
Breast Cancer �
13%�
13%�
-�
�
Diabetes type 2�
16.5%�
19%�
▼�
�
Heart attack�
32%�
28%�
▲�
�
High blood pressure �
31%�
40%�
▼�
�
Lung cancer �
4%�
7.5%�
▼�
�
Osteoarthritis�
34%�
33%�
▲�
�






Issues to consider


What are the reasons why someone like Christina might want to get a personal genetic test? 





Christina’s test told her that she had an increased risk of developing Alzheimer’s disease. What might be the consequences of someone finding out they have an increased risk of a disease that is currently incurable? 





Do you think Christina should inform her brother or other family members of her results? Why / why not? 





Christina found out she has a slightly higher genetic risk than average of having a heart attack (32% estimated lifetime risk compared to the population average of 28%).





Do you think this statistic is useful to Christina? Why / why not? 





What other factors (in addition to genetics) might influence Christina’s risks of having a heart attack in the future? 





Would you advise a friend or relative to get a personal genetic profile? Why / why not?





Personal genetic profiling services can cost between £125 and £1,245. Do you think this is a good value for money service? Why / why not?





Do you think it’s acceptable for parents to send off their children’s DNA to one of these companies, either with, or without their consent? Why / why not? 





Would you want to know if you had an increased risk of developing a disease, even though you may never develop it? Why / why not?











A. Privacy 





Private information should be safeguarded.





In a nutshell: People should be able to keep information about themselves and their health private and free from unauthorised access or use if they so wish. 





The increasing amount of personal information that is available and can be tracked on the internet raises issues about the scope and limits of privacy and confidentiality for people using the internet to find health information or to buy medicines online. The same goes for genetic testing where information about an individual, such as a predisposition to disease, may be of crucial relevance to his or her family.








B. Autonomy 





People should be free to pursue their own interests in their own way.





In a nutshell: People should be free to make their own decisions about what happens to them.





It is widely believed that, unless there is a good reason not to, individuals should be able to make decisions for themselves and pursue their own interests in their own way. 


Individuals can be thought to be the best judges of their interests, and so are likely to make better decisions in matters concerning their healthcare than others would for them, even though in practice, people rarely take decisions without consulting others they trust.








C. Maximising welfare 





The state should act to benefit people as much as possible.





In a nutshell: We need to help as many people as possible, while reducing harm as much as we can.





Most governments restrict personal autonomy to some degree, or try to steer people’s behaviour, in order to prevent them causing harm to themselves or others. One example of a legally enforced restriction is that people who don’t wear seat belts in cars are subject to penalties. Less strict policies aim to ‘nudge’ people’s behaviour without pushing them, for example, providing people with facilities for recycling rather than making it compulsory. 





Some personalised healthcare services may be partially restricted. For example, to maximise the welfare of younger people, genetic profiling services can generally only be accessed by people aged 18 or over. 





D. Fairness 





Public resources should be used fairly and efficiently. 





In a nutshell: Everyone should have access to healthcare, not just people who can afford it.





While individuals might be entitled to spend their own money wastefully or carelessly if they choose to do so, there is normally considered to be a special obligation to spend limited public resources as fairly and efficiently as possible. 





New developments in medical profiling and online medicine could affect the resources available in public healthcare systems. For example, people may seek follow up appointments after they have had a genetic profiling test, and so add to NHS costs. On the other hand, people may find health information from trusted online sources rather than requiring an appointment with their GP, thus saving the NHS money. 


 


 





E. Solidarity  





Public policy should encourage sharing risks and working together to protect the vulnerable.


 


In a nutshell: We’re all in this together. We should help other people in our communities.





It is often argued that the NHS, and similar systems of publicly-funded healthcare, embody a valuable notion of shared responsibility and of pooling risks in a way that protects the vulnerable. The principle of solidarity also involves the idea of equity in society e.g. that everyone deserves at least a minimum standard of care, support and financial security.





Some argue that this sense of solidarity is important and that trends towards ‘personalisation’ in healthcare will damage it. 


















