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ABSTRACT

     One central issue surrounding the social and ethical implications of the recently completed Human Genome Project (HGP) remains largely untouched in the literature: the moral creation of people. Now that science has given us greater control over our biological choices, we can better predict, and so control, which children to bring into the world. Increasingly, we find our moral obligations extending to future people.
     The biopharmaceutical industry is unequivocally involved in creating pharmacogenetic drugs that will be used, either directly or indirectly, in creating future people. Consider a woman who has a familial chromosomal abnormality or a single-gene defect that is certain to be passed on to her future child. Pharmacogenetic drugs, currently in the pipeline, will afford potential mothers the opportunity to medicate against the transmission of genetic abnormalities to future children.
     There is, however, a common ideological thread running through scientific and medical communities that insidiously interweaves social, ethical, and moral problems into a purely biological framework. Persons who are handicapped by society, for example, are commonly believed to suffer from a lower quality of life due to the physical basis of their impairment or disability, without any mention as to the social barriers that impede their ability to achieve.
     One likely upshot of this societal tendency is that persons will be divided by their genetic characteristics into groups based on the likelihood of bringing healthier future people into the world. Those who are excluded and categorized as “impracticable to medicate” will be stigmatized by their characteristic genetic differences. Pharmaceutical companies will develop medicines only for the most economically profitable and larger sub-groups, realizing that the smaller sub-groups are so diminutive that developing accurate medicines to treat them could be excessively expensive and burdensome.
     This paper will explore the ethical implications arising from pharmacogenetic discrimination as it relates to the moral creation of people, chronicle the lessons learned, and propose a direction for the biopharmaceutical industry.
PHARMACOGENETICS
     Pharmacogenetics involves the investigation of individual drug metabolism and its relationship with genetic variants (polymorphisms). It entails the study of the genetic basis for individual differences in response to drugs, for efficacy and safety.
 Simply stated, pharmacogenetics is the use of genetic information to help in the therapeutic treatment of disease.

     Pharmacogenetic testing enables physicians to better determine which treatments will work best on which patients by studying a person’s genetic makeup. This testing enables physicians to cater specific drugs to specific DNA profiles. To employ this technology, the process would include genetic profiling of each patient by a physician, who could accordingly tailor the medicine to treat medical problems that may affect them in the future. Pharmacogenetic testing is becoming increasingly available for a number of conditions including viral diseases, gene overexpression, chromosomal abnormalities, and enzyme deficiencies.

     The use of highly directed pharmacogenetic testing to create personalized medicines poses the interesting ethical problem of genetic profiling. Given that DNA is unique to every individual, how will this genetic information be used and who will have access to it? While most authors, however, refer to the use of genetic information surrounding issues of confidentiality, privacy, and ownership in relation to insurance abuse or patient autonomy, there is another area of discriminatory concern with respect to genetic profiling. Specifically, as it relates to the moral creation of people, the concern is governed by the likelihood of bringing healthier future children into the world.

     Imagine a world in which mothers are considered morally culpable for harming their future children by not preventing “genetically transmitted harms” because they fail to take a certain pharmacogenetic medication that is proven safe and effective. Imagine if the knowledge that certain persons are better genetic responders is used to profile ‘those most likely’ to bring healthier future people into the world. Will these groups be challenged on moral grounds to do what is in the best interests of society?
     In the near future, target testing to decrease the number of nonresponders to pioneering genetic therapies will be paramount in granting research funding for drug development. Groups of people with genetic conditions that do not respond well to targeted therapies will likely be excluded by drug companies in favour of more profitable groups of ‘genetically elevated’ responders.

GENETIC HARMS AND MORAL WRONGS
     A woman with a genetic disability sits at her desk at work and reflects on her life as a carrier of a genetic disorder. She knows with certainty by means of preconception screening that her child will inherit her disorder. She also knows that a new drug is being developed by her pharmaceutical company that is highly effective in preventing the disorder. If she waits to conceive, she can take a safe, two-month pharmacogenetic medication before becoming pregnant, allowing her to give birth to a child without the disorder. She decides not to wait. She becomes pregnant and gives birth to a child with the disorder.

     While this example seems borne purely from science fiction, the biopharmaceutical industry is on the forefront of developing pharmacogenetic medication that will be used to prevent these “genetically transmitted harms” to future people. Of course, now that science has equipped human beings with the ability to biologically affect the identity of future people by predicting who, which children, will be born, we can no longer morally ignore the effects of our choices on people who will live in the future.

     It seems intuitively plausible to believe that the mother of the child in this case commits a moral wrong and a harm by knowingly bringing a child into the world with a disability when she could have taken the medication and conceived a different child without a disability. While many believe that the mother should be held morally accountable for her choice, we must ask: to whom is the genetic harm directed? If the mother in this case does not harm her actual child who now exists with a disability, then what makes her actions morally reprehensible?

     If a genetic harm is directed to anyone in this scenario, it must be to the mother’s future class of children; the harm must be to any of the children she could have in fact had. We must believe that it is morally wrong for her to harm her future set of children by bringing one of them into the world with a lower quality of life (greater suffering) than that of another child she could have had instead.
 In either of two outcomes, it would bad if those who live are worse off or have a lower quality of life than those who would have lived.

     Indeed, some philosophers claim that if one outcome will achieve ‘better’ results by reducing the number of people born with disabilities in the future, then this provides sufficient moral reason why we ought to choose it.
 Moreover, it is maintained, mothers ought to be held morally accountable if they can prevent an ‘avoidable’ disability (have the opportunity to bring a “normal” child into the world) but fail to do so.

EXAMINING OUR MORAL ASSUMPTIONS

     While intuitively plausible, the argument that we ought to hold mothers morally accountable for not preventing “genetically transmitted harms” in order to promote less suffering to future people is replete with problems. To agree with this argument we must accept two intuitively plausible, though problematic, assumptions: First, that genes can cause harm, and second, that a future person with a disability will have a lower quality of life (greater suffering) than a future person without a disability.

     At the basis of the argument are normative judgments about the quality of life of future people: If we can bring children into the world without disabilities, then we can give to our future children a better start in life and a better quality of life than they would have otherwise had, had we brought them into existence with disabilities. The implication is that some standard or norm of human genetic capacity can be used as an ethical guideline for preventing particular people from being born, that potential children who we know in advance will fail to meet the proposed biological norm, should not be conceived.

     The assumption that biological norms can be used to measure which lives will be genetically “fit” enough to enter the world based solely on genetic makeup addresses the moral issue of creating people in biomedical terms- as in a mother’s choice to bear a child in spite of her having a genetic abnormality portrayed as a “genetic harm.” While regarded as biomedical fact, this is also a social statement about the quality and worth of children who will live in the future. Therefore, while biomedical terms, such as “genetic harms,” provide the argument with intuitive appeal, it would be naive to think that social perceptions of the “ideal” child are not implicitly being created alongside the collective need for genetic screening.

     Now that society has started down the road of deciding which children should be born based on genetic factors alone, this is to perceive genes as having the greatest influence over people's lives and to ignore or downplay the social factors that undeniably contribute to society's perception of who should, and who should not, be born. To suggest that a “bad” gene is responsible for the debilitated, poor life of an individual is to imply that children who are born disabled have lives that are of lesser worth and of inferior quality than the lives of others. Such terminology not only supports the supposition that there is some normal state (of birth) to be achieved, but it also reinforces the implicit assumption that only the lives of people with specific capacities are acceptable.
     By suggesting that whole people born with impairments and disabilities are abnormal and that people born without them are normal -- as opposed to identifying the biological malfunction in parts of people -- reinforces the cultural prejudice that physically impaired and disabled people are “handicapped,” or biologically defective. The idea of a defect or an abnormality residing within the body of a physically impaired individual carries over into the areas of disability and handicap which are not purely biomedical problems. The common misconception that people who are physically disabled are, due to their “biological misfortune,” incapable of fulfilling normally expected tasks often leads to a biological rationalization of the perceived inability.
     The custom of translating physical abnormality into social inferiority is very deeply rooted in our culture.
 Those who are physically different and those who fail to live up to a presumed standard of physical functioning are perceived as inherently defective and thus incapable of carrying out socially expected tasks. This is perhaps most evident in the case of physical disabilities where illness and disability are presumed to be synonymous.
 To conceive of a person's capability (or lack of it) in such unidimensional terms, like an injury that happens or fails to happen to a person, is to draw attention to what is believed to be an internal biological limitation of the individual. This common cultural prejudice is deeply rooted in implicitly accepted cultural assumptions of normal biological functioning.
BIOLOGICAL AND SOCIAL LIMITATIONS
     On a social policy level, what is problematic about assuming that a biological limitation provides sufficient ethical grounds to prevent persons from being born? First, any given biological limitation is, taken on its own, evaluatively neutral. The judgment that a biological limitation is “bad” can only be made when the parameters of what is normally expected of people have already been established. Without a social environment, then, a physical limitation is simply an evaluatively neutral physical state of the body, or impairment. To view the social environment as well as the individual's psychological experiences as subordinate to the individual's biological capacities (in terms of the degree to which they contribute to what an individual is actually able to achieve in his or her lifetime) is not only misguided, it can easily be challenged by those who do not demarcate a clear division between the biological and the social.
     Second, what degree of impairment or disability warrants the moral obligation and hence the choice of mothers to prevent their children from being born?  At what point do we want to call a genetic abnormality a harm? In short, “where is the line drawn between a genetic characteristic and a genetic condition? At what point does a mere characteristic become an imposing condition?”

     There are at least two reasons why any biologically-based cut-off line of an adequate quality of life is problematic in these cases. First, biological makeup alone cannot provide sufficient ethical grounds to prevent children from being born on grounds of quality of life because there is no way of knowing, before introduction into the social environment, what quality of life the child will have. Second, the general social outlook which is not that disabled people are bad, but that the disability contributes to a lower quality of life for such people, is erroneous and suggests that it is something in a person's biology that creates his or her disadvantaged circumstances. Deborah Kaplan observes that one consequence is, “a widespread assumption that if a person with a disability is experiencing difficulties, those difficulties must surely be caused by the disability and not by other factors.”

     There is nothing in a person's biology, however, that will tell the story of what it means to be socially advantaged (have opportunities), socially disadvantaged (lack opportunities), or humanly capable (the ability to achieve opportunities). An individual's genetic composition only provides the pages on which his or her experiences are eventually written. If our genes tell us anything they tell us how we are biologically constituted, but not biologically advantaged or disadvantaged. To make the judgment that a biological limitation makes a person worse off shifts the conceptual grounding of impairment to that of disability or handicap. Without reference to a background social context, there is no disability or social disadvantage of handicap.

     While it is most certainly the case that the physical bases of disabilities cause people pain and suffering, this only makes up part of the story. Society disables people through a lack of accommodation of needs and through negative social attitudes. What is unclear is the extent to which biological limitations contribute to how a person subjectively experiences her life, and the extent to which social factors affect a person's biological makeup. Therefore, if society is to prevent certain people from being born in order to decrease the world's suffering, “we must be certain that there is a valid relationship between predictable genetic conditions and a negative life experience.”

     At least two more factors significantly add to this complication. First, it is a reality that every individual experiences his own life differently, and every individual responds uniquely to his social environment. The manner in which one person deals with a physical impairment may be handled very differently by another person. Some people with spina bifida live very happy lives of high quality, while others do not. In addition, the effect of the social environment on genetic endowment will be greatly influenced by the person's particular psychological reaction to this environment, as well as by the person's lifestyle choices. Second, it is unclear what exactly a “genetic harm” is or what it signifies. Ruth Faden, borrowing from Jeffrey Kahn, notes that “it is by no means clear whether the passing on of a ‘bad gene’ constitutes the inflicting of a harm, nor is it clear in what sense persons can be harmed by their genes, or what act is the particular act that harms.”

     Genetic scientists seem to unanimously agree that neither biological factors, nor social circumstances, taken on their own, will tell the whole story of why a person behaves a certain way, or why one person rather than another has achieved very much or very little. If social circumstances contribute equally to the quality of one's subjective life experiences, biological makeup alone cannot provide sufficient ethical grounds to prevent persons from being born when a person's quality of life -- ultimately to be defined by the subject herself -- is yet to be determined.
     Finally, there is as diverse an array of impairments and disabilities as there are human abilities, and so attempting to make any meaningful cut-off point of an adequate quality of life will prove next to impossible. Considering that most biological disorders develop as a result of the interplay between genes and the environment, what if a child is genetically predisposed to late onset diabetes or to late onset coronary artery disease?
 These two conditions are fully compatible with a meaningful and enriching life before any symptoms first appear. Perhaps more problematic is that these disorders may or may not develop depending upon the social environment and the lifestyle choices of the individual. Even so, authors are not deterred from classifying these disorders as “genetic harms.”

MORAL INFERIORITY

     The argument that we ought to hold mothers morally accountable for not preventing “genetically transmitted harms” in order to promote less suffering to future people implicitly suggests that the impairment or the disability is the cause of the potential person's morally worse off existence.  In essence, it is to reinforce the notion that a potential life with disability is less morally significant than a potential life without disability. To see that this is so, consider what would happen in the further future if every potential mother belonging to the responder class chooses to avoid having impaired or disabled children by taking pharmacogenetic medication, irrespective of the triviality of the genetic abnormality (“genetic harm”) to be passed on to the future child. For the first few years, the medication works for all mothers in this class without any children born with the genetic abnormality. Until one day a mother gives birth to a child with a very visible and remarkable genetic impairment.

     At this point, it is imperative to ask one fundamental question: Given that people with physical impairments and disabilities are already less socially esteemed than others, and given that their lives are currently regarded as less morally valuable, how are people in society going to respond to the child with the visible impairment? I do not believe that this child will be viewed by society as just another “normal” child, but as a technological accident, as a child who should not have been born.
 Rather than achieving the social goal of reducing suffering and limited opportunity in the world, social perceptions towards physically impaired and disabled people will diminish society's capacity to care for those who are physically different.
     A social policy that morally blames a mother for genetically harming her future class of children sends the implicit social message that people who are genetically different should never have been born.  It is counterintuitive to argue that disabled people will be accepted as moral equals when a very substantial segment of the population utilize target therapies to have certain “normal” children based solely on genetic factors, and when the prospect of giving birth to a physically impaired or disabled child is socially and morally accepted as a harm to future children.

     If a person born disabled is morally worse off than another person, however, this must be primarily in a social and not in a biological sense.  What makes an impaired or disabled person's life less morally worthwhile or less morally desirable is an outcome of the social response to the impairment or disability.

     In a social community where differences do make a difference, I contend that one likely consequence of the argument that we ought to hold mothers morally accountable for not preventing “genetically transmitted harms” in order to promote less suffering to future people is that the lives of physically impaired and disabled people will be viewed by society as morally less worthwhile than the lives of non-impaired and non-disabled people. The social disadvantages that create obstacles to the full participation and to the social acceptance of physically impaired and disabled people are therefore the outcome of discriminatory treatment.
RESPONDERS, NONRESPONDERS, AND PHARMACOGENETIC DISCRIMINATION
     While the discrimination of persons with disabilities is one likely outcome of holding mothers morally accountable for harming future children, pharmacogenetic discrimination is another potential form of unequal treatment against groups of persons who have nonresponder genetic profiles that make them unlikely to respond to target therapies and so unable to bring healthier future people into the world.
     If we bring to fruition the argument that mothers should be held morally accountable for not preventing “genetically transmitted harms,” we can envision a world in which future mothers are pressured into taking pharmacogenetic medication on moral grounds. For how could anyone question that it is unethical to bring a future child into the world with greater suffering, especially when there is safe and effective medication to prevent it from happening?

     The goal of bringing healthier future people into the world, free from disease and disability, could very well be the mainstay of pharmacogenetic medication. Future ad campaigns by drug companies, extolling the virtues of targeted therapies, will be aimed at parents in an effort to produce healthier future children.
     Unfortunately, not all DNA responds equally well to treatment. Some segments of the population will have genetic profiles that are highly responsive to targeted therapies (responders) while other segments of the population (nonresponders) will not. In a moral atmosphere fuelled by promoting less suffering to future people, there will be greater emphasis placed on groups of responders who can better achieve this lofty social goal.

     There is also greater financial incentive for pharmaceutical companies to manufacture drugs for responders to targeted therapies. Given the already astronomical costs involved in drug production, focusing attention on groups who respond best to new therapies obviates the need to develop far more expensive target therapies for nonresponders whose genetic interactions necessitate excessive research and development.

     One possible future trend might be pharmaceutical companies to developing drugs for genetically profiled groups with highly successful response rates, excluding groups with lower probabilities. To stay lucrative, drug companies will likely compete for a share of the market rather than risk the potential loss associated with developing drugs for groups who are viewed as ‘impracticable to medicate.’

     Those groups who are left untreated may be further stigmatized by their genetic differences as “people who are unable to bring healthier future people into the world.” In addition, those who knowingly decide to forego medication in spite of being treatable will be viewed as moral monsters if their future children are born with ‘avoidable’ disabilities.

LESSONS FOR THE BIOPHARMACEUTICAL INDUSTRY

     Scientific and medical language appears factual and it is easy to see why so many favour a very narrow, biomedical approach to identity formation. Doing so, however, often overshadows the social and psychological factors that contribute to a person's ability to achieve, to the quality of one's life, and to a person's moral worth. With limited vision, it is much less difficult to reinforce the social assessment that physically impaired and disabled people are biologically defective, and hence, socially burdensome.
Human suffering, over and above being a necessary fact of the human condition (part of what makes us essentially human), can be mitigated far more effectively by making necessary modifications to the social environment than by selective reproduction.
     Curiously, with the advent of pharmacogenetic medicine on the horizon coupled with our technological ability to biologically control the identity of future people, there is still no way to predict the social outcome of genetic profiling on future society. In the wake of scientific technology that has the potential to reduce human biological deviation, what will arguably undergo the most profound change is society's perception of people who are physically different.

     Along with our newly acquired scientific capacities comes greater responsibility. Social policy, as a reflection of the collective social voice, must take the necessary precaution of protecting people with diverging interests, skills, and abilities, while the moral community must make a moral effort not to isolate those who are physically different. This is especially true in the absence of any solid ground on which to base the inequality. The best social policy will ensure equality of respect for all persons, safeguard confidential patient information, and impose anti-discrimination laws against those who try to segregate groups of people based on their genetic profiles.
     All things considered, the biopharmaceutical industry may be reluctant to take the lead in this venture but will likely follow if economic incentives are provided to lessen the burden of the prohibitive research and development costs involved in manufacturing targeted therapies for nonresponders to pharmacogenetic medication.
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� Office of Public Policy and Ethics Fact Sheet 6 (2002)


� Thomas Morrow, Managed Care Magazine (2004)


� Parfit (1984), 258-359, 375, 377. This is a significantly modified example given by Derek Parfit. Parfit’s example involves a 14-year-old girl who gives her child a “bad start in life.”


� Ibid., (1984), 356


� Ibid., (1984) 370, 378. Derek Parfit calls this the “non-identity problem” because there is no actual person to whom the harm is directed and so there must be an appeal to a non-person affecting principle to account for moral claims regarding future people.


� In the case of ‘genetically transmitted harms,’ Parfit equates a bad start in life with a “lower quality of life” see Parfit (1984), 258-359, while Dan Brock refers to “promoting less overall suffering” see Brock (1995), 273


� Parfit (1984), 376, 378


� Ibid., (1984), 375-377


� Brock (1995), 269-275


� Lippman (1994), 20


� Liachowitz (1988), 1


� Oliver (1996), 9


� Kaplan (1994), 59


� Ibid., (1994), 52


� Bickenbach (1993), 30-36


� Kaplan (1994), 60


� Fadan (1994), 89


� See Wilke (1993), 7, 22, Lloyd (1994), 108, 112, and Keller (1994).  See also the Ciba Foundation Symposium 149 (1990), 76-77.  Keller observes that “for the vast majority of diseases, the impairment requires as well the right (or wrong) environmental conditions.”  Keller (1992), 96


� See, for instance, Dan Brock and Derek Parfit


� Lippman (1984), 17. Lippman has shown that while no new information was given that women over 35 years of age were at a higher risk (that their fetuses would develop Down syndrome) than a decade ago, and although women's biology had not changed, what had changed was that “definitions and expectations of normal pregnancies intersected with developments in prenatal diagnosis and a growing ‘ideology of risk’ surrounding pregnancy; the worries about Down syndrome and the quest for normal offspring turned into technical problems to be overcome, with prenatal testing being the response.”


� Keller (1993), 356-364. Evelyn Fox Keller has expressed concern that “what is in our genes” may become a convenient tool for arbitrating normality.
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