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The House of Lords Science and Technology Committee is expected to publish the results of its inquiry on ‘Genomic Medicine’ shortly. One issue that the Committee will consider in its report is whether screening the genes – and perhaps in future, the whole genome - of healthy people in the general population is a good idea.
This briefing outlines seven questions that GeneWatch believes the Lords’ report should address.
Q1. The technology works but does the science?

Whole genome sequencing is becoming cheaper and more and more companies are selling healthy people information about all or parts of their genome, some with interpretations of their genetic risk of various diseases.

However, no currently known genetic tests meet medical screening criteria for the general population: the genetic variants are either too rare or have very low predictive value, or are useful only for people who have already become sick. Even combining the effects of all the genes so far discovered does not give very useful predictions of common diseases. This is not surprising because the existing genes that have been discovered explain very little of the observed differences in disease risk between individuals. 

Although some tests of a person’s genetic make-up are useful to predict response to a few specific drugs, most such tests have also been disappointing. With one or two exceptions, the effects of an individual’s genetic make-up on drug response have usually turned out to be too small to be useful in medical practice. 

Measuring genetic changes that occur in cancer cells is likely to be useful for some cancer drugs, but these tests can only be done after someone has developed cancer: this is not the same as sequencing the genomes of healthy people.

Scientific opinions are divided about whether testing the genetic make-up of healthy people will give useful predictions of common diseases and adverse drug reactions in the future, when more research is done. Many argue that lifestyle, social and environmental effects are much more important for most diseases in most people than genetics is. 
Q2. Has the Committee recommended an assessment of the likely costs and benefits of ‘mainstreaming’ genetics in the NHS?

In its 2001 Genetic Databases report, the Committee recommended that a centralised system of electronic medical records should be set up, with NHS numbers assigned at birth, in order to begin building a national genetic database and bring about a ‘genetic revolution’ in healthcare. The UK Biobank research project was set up as a pilot study for this database. 
The idea was that Britain would win the race to commercialise the human genome by selling genetic information linked to electronic medical records to the pharmaceutical industry and others to do research. In the future, genetic risk assessments would be fed back to people in the NHS, and they could then be given lifestyle advice or medicines to reduce their risk.

The Life Sciences industry expects people to have their genomes sequenced at birth or in diagnostic centres built in high-street stores. They will then have this information stored in their electronic medical records. A wide range of products, such as medicines, supplements, health scans, new ‘functional’ foods (such as cholesterol-lowering margarines) and skin creams would be marketed to people based on their supposed genetic risk. People might pay for some of these products via ‘top-up’ payments that would allow them to spend more on their health than is covered by the NHS.
No analysis of the likely costs and benefits of this proposal has ever been made, even though billions of pounds have already been committed to building a central database of electronic medical records in the NHS. Claims that people would live longer, healthier lives if they had their genomes sequenced, and that genetic ‘prediction and prevention’ of disease would save taxpayers’ money, have never been substantiated with any evidence. 
Q3. Has the Committee recommended adequate controls on commercial companies selling misleading genetic information?

Genetic tests are not regulated. Even if regulation of laboratories is improved, this only covers whether the correct gene sequence has been identified, not the company’s interpretation of it. This means that people can be told that they are at high genetic risk of a disease even when they’re not, and can be given ‘personalised’ medical advice even when this advice is not relevant to the genes they have.

Gene tests already on sale include:
· Claims about genes that are not really linked to the claimed condition;

· Claims about genetic risk of diseases, where most of the genetic factors are not known, so the risk might change substantially in the future;

· Claims about genetic risk of diseases, where genetic factors make a minimal difference to the likelihood of getting the disease and have low predictive value;
· Tests for rare genetic diseases or familial cancers without proper counselling. 

· Recommendations to take ‘personalised’ lifestyle advice, medicines or supplements tailored to your genes, when genetic make-up is not relevant to this advice.
Gene tests are also being marketed to parents to test children who are too young to decide for themselves whether or not they want to take these tests.
Will the Committee propose regulation to stop this marketing scam, or will it simply advocate public education and a weak code of practice, written by the companies? Will it make the companies pay for their own research or will it promise public subsidies? 

Q5. Has the Committee fully considered the privacy implications of widespread genome screening in the NHS?
People’s genomes can be used to identify them (like a genetic fingerprint) and their relatives (just as a paternity test does). If everybody’s genome was sequenced in the NHS, linked to their name and address, every individual and their relatives could be tracked by anyone who gained access to this information, including the government or the police.
The next phase of the shift to ‘early health’ is expected to move beyond whole genome sequencing to continuous health surveillance, involving miniaturised wireless sensors worn on the body and integrated into homes and offices. 
Although most gene tests are expected to have low predictive value, insurers or employers might seek access to genetic risk predictions in the future. There is currently a voluntary moratorium which prevents insurers from seeking access to most genetic test results until 2014. However, there is no legislation to prevent genetic discrimination.
Q6. Will people have their genomes sequenced without their consent?
Blood samples taken from every baby at birth are stored in the NHS and linked to electronic medical records using the NHS number. Currently, the Human Tissue Act restricts the extent to which this DNA can be analysed for research without consent, however it allows mothers to consent to the newborn blood spots being used for research, on their babies’ behalf. This process may be open to abuse because of the lack of information available to the mother at the time and because the child might disagree with how the blood spots have been used later in its life.

In January 2009, data-sharing proposals, hidden in Clause 152 of the Coroners and Justice Bill, would have allowed all DNA stored in the NHS to be analysed without consent and genetic data to shared with any company or government agency: including foreign governments and the police. Following massive public opposition, the Secretary of State for Justice, Jack Straw, was forced to drop the plans.
However, sharing NHS genetic data with private companies to do research is still likely to take place. In December 2008, Connecting for Health held a consultation about the sharing of medical data for research without consent, via its ‘Secondary Uses Service’ (SUS). This would include the sharing of genetic information with ‘researchers’. The consultation did not mention who the ‘researchers’ seeking access to this data are, although the group overseeing the programme includes the US private healthcare company GE Healthcare – which co-chairs the Government’s Ministerial Medical Technology Strategy Group (MMTSG) - as well as five other industry representatives. Google is another company that has been involved in discussions at the Department of Health about how to handle the genetic information expected to be generated from analysing DNA samples stored in the NHS. The gene testing company 23andMe is funded by Google and is jointly run by Google-founder Sergei Brin’s wife.
Q7. Who will have a say about whether a ‘genetic revolution’ in the NHS is a good idea and a good priority for funding? 

A wide range of industries – including the tobacco, chemical and nuclear industries - have funded research aimed at identifying individuals who are ‘genetically susceptible’ to diseases such as cancer. The tobacco industry argued, falsely, that gene screening would identify the one in ten smokers who develop lung cancer, so that the rest of the population could smoke with impunity. The pharmaceutical, supplements and food industries all have an interest in the ‘marketing of fear’: expanding the market for health products to healthy people, based on people’s claimed genetic risk. More recently, private healthcare companies and web-based companies such as Google have begun to promote genetic testing and lobbied to gain access to genetic data. 

Taxpayers have been paying to transform the NHS to suit these vested interests. They have been bombarded with articles in the media claiming that gene sequencing is inevitable and that the benefits will outweigh the risks. Yet, many doctors and scientists are sceptical that screening healthy people’s genomes will be good for health. 
Does the Committee advocate spending yet more money on this plan, and if so will the public have a say about whether this investment is a good idea?
Further information:

GeneWatch UK’s submission to the House of Lords Science and Technology Committee is available on: http://www.genewatch.org/uploads/f03c6d66a9b354535738483c1c3d49e4/Genomic_med_GW_fin.doc 

GeneWatch UK’s briefing ‘Is ‘early health’ good health?’ is available on:

http://www.genewatch.org/uploads/f03c6d66a9b354535738483c1c3d49e4/Data_mining_brief_fin.doc
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