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GeneWatch UK is a policy research group concerned with the science, ethics, policy and regulation of genetic technologies.  GeneWatch UK welcomes the opportunity to respond to the Wanless report in relation to the potential future use of genetic technologies in the National Health Service.

Our comments below are largely limited to Q10.5 “How much of an impact do you expect genetics and stem cell technology to have over the next 20 years and what will be the implication for health spending?”
Whilst we agree with the review’s conclusion that there is considerable uncertainty about the pace and extent of genetic developments over the review period, decisions on the use of genetic technologies in the health service will also be driven by the policies and strategies adopted by the Government and by commercial companies. In particular, if NHS resources are not to be wasted, the potential role of genetic testing or screening in the prevention of major, complex diseases should not be over-estimated.

Potential role of genetic testing in the health service

Genetic tests are seen by biotech companies and the pharmaceutical industry as a way of generating income long before any new genetic medicines or treatments are developed
,
. Pharmaceutical companies have also identified “predictive medicine” (selling genetic tests and medicines together) as an opportunity to expand the drug market
. The UK biotech industry has advocated the genetic screening of the entire UK population at birth and at age18
. GeneWatch UK is concerned that these commercial pressures could lead to genetic screening in the NHS without proper consideration of the limited potential benefits, high costs and potential dangers.

Whilst genetic testing can play a useful clinical role – particularly in diagnosing some single-gene disorders – widespread genetic screening (included as an option for the NHS around 2012 on Chart 8.2) is unlikely to prove cost-effective or beneficial. Claims that knowledge of pre-disposition or susceptibility to cancer, heart disease or mental illness could bring major gains in health and cut costs (para 10.55) do not withstand closer scrutiny. Genetic susceptibility to complex diseases such as heart disease, cancer, obesity or schizophrenia has proved difficult to identify, with many poorly reproducible results. Except in a small percentage of cases, genes are poor predictors of future health
. 

For complex diseases many different genes are implicated in a single disease and a single genetic trait may predispose to one disease whilst being protective for another. This makes it extremely difficult to quantify the risk. Multiple environmental factors – such as smoking, diet and exercise and often infection and pollution – will also play a role, and are usually more important than genetic make-up. In addition, the more tests an individual undergoes the more likely it is that some results will be false negatives or false positives
. In contrast, a single environmental exposure may contribute to many diseases and eliminating one exposure, such as smoking, can therefore reduce a large proportion of disease
. 

In theory a new era of “predictive medicine” would use genetic testing to identify individuals who are “genetically susceptible” to future disease. Targeted prevention measures for these people could then include changes in lifestyle, reducing environmental hazards or taking medication. However:
· There is no evidence that genetic test results will empower or enable individuals to change unhealthy lifestyles. Over-enthusiastic promotion of a genetic model for disease (genetic determinism) could even increase the sense of fatalism in those who fail genetic tests, and a sense of invulnerability in those who pass them, and hence prove counter-productive in encouraging lifestyle changes
.

· Attempting to identify those susceptible to cancer caused by hazardous chemicals or radiation in the workplace or environment could lead to the exclusion of such individuals from jobs and/or insurance, rather than an obligation to improve the environment for all
,
. Liability for diseases in which workplace or environmental hazards play a role may also be transferred from the employer or polluter to the “genetically susceptible”. By restricting access to jobs, insurance and compensation – rather than reducing or eliminating environmental hazards - such an approach would increase ill health, rather than preventing it.

· The marketing of medicines at those with poor genetic test results ( “pills for the healthy-ill”) could potentially detract from more effective, cheaper interventions (such as eating a healthy, balanced diet) and carry the danger of unnecessary side-effects. 

There is also no evidence that using genetic tests to target prevention measures will be cost-effective, except for diseases where a mutation in a single gene is highly likely to cause illness. For heart disease, cancer and mental illness many people identified as “genetically susceptible” will never get the disease, and many not identified will
. There is a danger that the underlying causes of diseases – such as smoking, unhealthy diets, pollution, poverty and lack of exercise - may be neglected and the majority of preventable cases of disease ignored.

The multiple environmental factors involved in heart disease and cancer are cheaper and easier to tackle using population-wide prevention measures. Raising tobacco taxes can actually generate revenue for governments
, and many other population-based measures are cheap and cost-effective
. A tobacco advertising ban is an example of an intervention that will only be effective if it is comprehensive and applies globally to all.

New genetic treatments – difficulties and costs

The US Tufts Center for the Study of Drug Development estimates that it takes between 10 and 15 years to develop a new prescription medicine and win approval to market it in the US
. It estimates that of every 5,000 medicines tested only five are tested in clinical trials and only one eventually approved for patient use
. The time spent on clinical trials for biopharmaceuticals has increased by nearly 80% since the mid-1980s, from an average of 33 months to an average of 68 months, and some have argued that this implies that the biotech revolution has so far slowed rather than speeded-up the drug-discovery process
,
. Although some biopharmaceuticals are already improving the treatment of some patients, there are clearly likely to be many failures amongst the new genetic products already in clinical development, and development time-scales are likely to be of the order of decades rather than years.

Gene therapy, xenotransplantation and the use of stem cells and genetically tailored drugs (pharmacogenomics) remain in the early stages of development. The difficulties with these technologies should not be underestimated and may not be overcome. 

Gene therapy: The major challenges remaining to successful gene therapy are the need for the gene to be delivered efficiently and safely and avoid being neutralised by the immune system. Viruses are the most common vectors used to introduce genes into cells. In theory the viruses are disabled but there is a risk that this safeguard could sometimes break down, or that even disabled viruses could trigger an immune response. In September 1999, 18 year-old Jessie Gelsinger died while taking part in a gene therapy trial at the University of Pennsylvania, apparently from a massive immune response to the adenovirus vector used in the trial
,
. There is also a danger that an introduced gene could disrupt other genes that had previously been working normally and cause cancer rather than cure it. There have been attempts to develop non-viral vectors, and “naked DNA” has been directly injected into cell. However, both viral and non-viral methods have so far proved inefficient and gene expression has generally only lasted a few days or weeks.  

Xenotransplantation: Originally, making changes to a single gene were expected to overcome the problems of hyperacute rejection of pig organs in humans and allow progress with xenotransplantation.  But despite some success, it is evident that the later stages of rejection pose more serious problems than anticipated and are triggered by many diverse factors . These problems have not yet been overcome either through further genetic modification or immunosuppressive regimes. In addition, one serious ethical concern is that a disease causing organism could be transferred with the organ.  It was shown in 1997 that pigs can carry certain viruses (porcine endogenous retroviruses – PERV) that can infect human cells in laboratory tests
. Because transplant patients have their immune system suppressed with drugs, they may be especially vulnerable to the effects of retroviruses and any infection could then spread in the population.

Stem cells: Embryonic stem cells from animals and humans have been induced to differentiate into heart tissue in vitro. Human bone marrow stem cells have also been induced to differentiate into the cells that line blood vessel
. However, making whole organs which have complex architecture, contain many cell types and have a blood and nerve supply is a very long way off
 and in the medium term using tissue to repair damaged organs is a more likely prospect. The use of embryonic stem cells could be associated with teratoma (a type of tumour) formation and there are questions over whether they will age normally.  Adult stem cells are difficult to find, may have a lower ability to differentiate into new tissues and may not survive for as long as embryonic stem cell derived tissues.

Even if these technologies are successfully developed, using them would be very costly. For example, cloning embryos to provide stem cells for use in treatments requires a supply of human eggs. The technique is not only controversial
, it is also extremely expensive. Human egg cells are costly (in-vitro fertilisation clinics generally pay an egg donor $3,000 to $5,000) and Advanced Cell Technologies took 71 eggs from 7 women to produce its recent cloned embryo. Each woman donating eggs has to be treated with drugs and undergo a serious medical procedure. Costs to treat one patient could soar above $100,000 and be greater than using the most expensive drugs
.

Whilst new biopharmaceuticals are already improving cancer treatments for some patients and other new drugs can be expected in the future, it would appear to be unwise to rely on new genetic cures and treatments to make a significant impact on major diseases (such as heart disease, cancer and mental illness) over the timeframe of the review.

.

GeneWatch UK would agree with the conclusion of Nuffield Trust’s review
 when it states, “Genetic cannot be viewed in isolation from environmental factors. The environment continues to be of the greatest importance, and the means by which most common diseases will be controlled in the near future.” 

Conclusions

Whilst the new genetic technologies have the potential to bring health benefits to many, this is likely to fall far short of the oft-promised genetic revolution in health care. Genetic screening in particular is unlikely to be of widespread benefit in the prevention of the common, complex diseases. 

There is a danger that over-enthusiastic promotion of a genetic model for disease (genetic determinism) will lead to policies that focus resources on the new genetic technologies at the expense of more effective preventative measures for populations as a whole. If commercial interests are allowed to define the future direction of health care then new treatments for lung cancer (however ineffective) will inevitably receive more attention than controls on tobacco. Prevention via exclusion of the “genetically susceptible” from hazardous environments could also take priority over environmental clean-up.

For example, the proposal for a UK national biobank – BioBank UK – lacks proper legal safeguards and may prove a waste of NHS resources
.

More resources should be directed at population-based prevention measures, including tackling poverty, pollution, poor diet and lack of exercise, and implementing strong policy measures to control tobacco.
� Sander, C (2000), Genomic Medicine and the Future of Health Care, Science, 287, 1977-1978.


� “Divining Disease”, Forbes.com, 13 November, 2000. Available on � HYPERLINK http://www.forbes.com ��www.forbes.com� .


� Gilham I, Rowland, T (2001), Predictive Medicine: Potential benefits from the integration of diagnostics and pharmaceuticals, International Journal of Medical Marketing, 2, 18-22.


� Kirkman, C, Submission to Genetics Green Paper Advisory Panel. Available on � HYPERLINK http://www.hgalert.org ��www.hgalert.org� .


� Holtzman, NA, Marteau, TM (2000), Will Genetics Revolutionize Medicine?, New England Journal of Medicine, 343, 141-144.


� Levitt, M (1999), The Ethics and Impact on Behaviour of Knowledge about One’s Own Genome, British Medical Journal, 319, 1283.


� Vineis, P, Schulte, P, McMichael, AJ (2001), Misconceptions about the use of genetic tests in populations, The Lancet, 357, 709-712.


� Marteau, TM, Lerman, C (2001), Genetic Risk and Behavioural Change, British Medical Journal, 322, 1056-1059.


� US Department of Labor, Department of Health and Human Services, Equal Opportunity Commission, Department of Justice (1998), Genetic Information and the Workplace, 20 January 1998. Available on � HYPERLINK http://www.nhgri.nih.gov/HGP/Reports/genetics-workplace.html ��www.nhgri.nih.gov/HGP/Reports/genetics-workplace.html� .


� Kaufert, PA (2000), Health Policy and the New Genetics, Social Science and Medicine, 51, 821-829.


� Vineis, P, Schulte, P, McMichael, AJ (2001), Misconceptions about the use of genetic tests in populations, The Lancet, 357, 709-712.


� � HYPERLINK "http://tobacco.who.int/page.cfm?tld=85" ��http://tobacco.who.int/page.cfm?tld=85� .


� Lenfant, C (2001), Can We Prevent Cardiovascular Disease in Low and Middle Income Countries?, Bulletin of the World Health Organisation, 79 (10), 980-982.


� Tufts University (2001), “Tufts Center for the study of Drug Development Pegs Cost of a New prescription Medicine at $802 Million”, Press Release, 30 November, 2001. 


� Tufts University (2001), How New Drugs Move through the Development and Approval Process, 30 November 2001.


� Tufts University (2001), Outlook 2001, The Tufts Center for the Study of Drug Development, Boston, USA.


� Lakhman, K (2001), Big Pharma, on the Ropes, Says it Knows What it Wants from Genomics. But Will That Spur a Turnaround?, GenomeWeb, 14 December 2001.


� Lehrman, S (1999), Virus Treatment Questioned after Gene Therapy Death, Nature, 401, 517-518.


� Marshall, E (2000), Gene Therapy on Trial, Science, 288, 951-956.


� Le Tissier, P, Stoye, JP, Takeuchi, Y, Patience, C, Weiss, RA(1997),Two sets of human-tropic pig retrovirus, Nature 389, 681-682.


� Cohen, P (2001), Mending Broken Hearts. New Scientist, 7 April, p 7.


� Aldhous, P (2001), Can They Rebuild Us?, Nature, 410, 622-625.


� Winston, R. & Antoniou, M. (2001). Embryonic Stem Cell Research - The Case For and the Case Against, Nature Medicine, 7(4), 396-397.


� “Cloning as a Treatment: Pricey”, Matthew Herper, Forbes.com, 26 November 2001.


� The Nuffield Trust (2000), Genetics and Health: Policy Issues for Genetic Science and their implications for Health and Health Services, The Nuffield Trust Genetics Scenario Project, published by The Stationary Office, UK,  30 May 2000. Available on � HYPERLINK http://www.official-documents.co.uk/document/nuffield/policyf/genetics.htm ��http://www.official-documents.co.uk/document/nuffield/policyf/genetics.htm� .


� Staley, K (2001), Giving Your Genes to Biobank UK: Questions to Ask, Published by GeneWatch UK, December 2001. Available on � HYPERLINK http://www.genewatch.org ��www.genewatch.org� .





