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Abstract
While the central place of safety in medically assisted reproduction (MAR) is self-evident, there are some divergent opinions on which kinds of risks are acceptable. This chapter will consider the following key areas: how the welfare of the future child is to be balanced against the reproductive autonomy of the parents; how we can ensure that safety is not overtaken by other interests; and how to strike the right balance between ensuring safety and ensuring access to medical treatment, et cetera. We will examine some of the ethical principles and debates underlying certain policies, guidelines and common practices in MAR, related to long-term safety.
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1. Introduction

While the central place of safety in medically assisted reproduction (MAR) is self-evident, there are some divergent opinions on which kinds of risks are admissible for who and when and who gets to decide on the permissibility of risks. Key areas are: how the welfare of the future child is to be balanced against the reproductive autonomy of the parents; how we can ensure that safety is not overtaken by other interests; and how to strike the right balance between ensuring safety and ensuring access to medical treatment, et cetera. In this chapter, we will touch on several of these topics, giving an insight into some of the ethical principles and debates underlying certain policies, guidelines and common practices in MAR, related to long-term safety.

2. From bench to bedside

Responsible innovation in MAR ideally proceeds through the steps of preclinical research (in cells, animals and/or embryos), clinical trials and (long-term) follow-up studies, 1,2. While the ethics of preclinical research on animals and of clinical trials on patients are well-rehearsed, issues that are particularly challenging in reproductive medicine are those related to research on human embryos and to long term follow-up of the resulting children. Long term follow-up will be discussed below (see section 4.3 below). Embryo research is controversial due to the instrumentalisation of human creatures who are accorded varying degrees of moral status, based on their inherent value as members of the human species, based on their potential to become a person and/or based on their symbolic value, 3. While many countries allow research on embryos that were created through IVF treatment but will not be transferred to the patient for various reasons, few allow the creation of a human embryo specifically for research purposes, 4. Regulatory limitations on the necessary safety research should however not be seen as an excuse for introducing new treatments without proper risk assessments. 

2.1. The technological imperative
Requiring 0% risk for the introduction of new reproductive technologies is unattainable and attempting to approximate this zero-risk level would lead to the inaccessibility of many beneficial treatments, which is, given the high burden of disease, morally problematic, 1. This means that difficult weighing efforts are needed to determine when a new treatment is ready for the clinic. One factor that is known to confound sound decision making in this regard, is a phenomenon described as the technological imperative. Relying on the typology of the technological imperative in the context of healthcare put forward by Björn Hofmann, 5, we can point to several potential ways in which the technological imperative might plead for a premature introduction of new reproductive technologies. First, the imperative of possibility and action appeals to the moral intuition that if we can help patients by means of a novel technology, we should (despite safety concerns), rather than abandoning them (e.g. grant access to uterus transplantation through clinical trials despite considerable risks). Second, the imperative of demand refers to the pressure that patients may put on clinicians to receive a certain treatment (e.g. a Turner patient demanding that she receives treatment just as other patients do). As long as we include the considerations above as elements in the weighing of pros and cons, there is no problem. However, once they become imperatives and can no longer be put in the balance alongside other considerations, such as safety concerns, an ethical problem arises.

2.2. Who decides which risks are acceptable? 
In natural reproduction, the reproductive liberty of individuals is only restricted in very exceptional circumstances, for example when people have a severe mental disability or during incarceration. This means that people are free to reproduce, even if they know that by doing so, they risk conceiving a child that will suffer from suboptimal life circumstances (due to physical impairments or contextual factors). Some would argue that reproductive liberty also pleads against any kind of interference in assisted reproduction, both on a governance level and on the level of the hospital or health care workers whose assistance is sought. However, reproductive liberty is generally considered to be a liberty right, not a claim right, meaning that although I am free to reproduce as I wish, I cannot make a claim on others (in terms of practical or financial assistance) to support me in this pursuit. As physicians have sworn an oath not to harm their patients and are co-responsible for the welfare of the children they help conceive, they can therefore legitimately refuse to perform certain procedures on certain patients when – according to their assessment – the risks (for parents and/or child) are unacceptable (See section 3 and section 4 below). Note that informed consent or a waiver of liability signed by a patient in no way removes the moral responsibility a health care professional has for the adverse effects of treatments on their patients and the resulting children. However, reasonable disagreement can exist between different parties involved concerning which risk is – or is not – acceptable.

2.3. Excessive risk reduction? 
While most of the ethical concerns in the realm of risks in reproductive medicine are aimed at insufficient risk reduction, too much risk reduction may also prove problematic. For example, in the context of preimplantation genetic testing for aneuploidy screening (PGT-A), claims have been made that it would be irresponsible to transfer aneuploid embryos and that therefore all embryos need to be screened. Similarly, some patients only receive treatment after agreeing to take risk-reducing measures, e.g. preconception genetic screening, PGT-M or weight loss, while single, same-sex or ‘older’ patients are completely denied treatment on the alleged basis of concerns over the wellbeing of the future children. What we notice here, is that the – in principle – morally laudable goal of risk reduction might be window dressing for other motives, either commercial (in the case of widespread PGT-A or preconception screening) or ideological (in the case of refusal of treatment for people with certain – mostly non-heteronormative – characteristics). In the context of genetic screening in particular, concerns are voiced regarding the message that such screening and selection requirements send to people with disabilities regarding the differential value of their lives, 6. Thus, while risk reduction is needed to avoid serious risks, it is wise to keep in mind that we take numerous calculated risks on a daily basis in order to obtain the things we value in life. Reproduction, despite all the risk reduction measures we might take, remains an intrinsically risky endeavour. 


3. Recipient Welfare in MAR
This edited collection has outlined a range of scenarios and possible risks to both those receiving assisted reproductive technologies (which for the purposes of this chapter we will call recipients) and those born from those procedures. In this section we focus on the recipients of treatments, and the ethical issues raised when decisions have to made about who ought to receive fertility treatments and in what circumstances. When deciding who to treat, fertility clinicians have a number of factors to consider. Of overriding concern is, the need to consider the welfare of potential recipients in MAR and the welfare of any future child (which will be explored in section 4). In determining the welfare of potential recipients, it is argued that in the absence of adequate reasons to the contrary clinicians should promote the reproductive rights and respect the autonomy of their patients. In what follows we therefore outline these principles, explore their importance for individual welfare, and consider how these might be balanced against other considerations. 

3.1. The Right To Reproduce
Questions of access to MAR has been a contentious issue since the development of IVF in the late 1970s. One of the main arguments for not restricting access to MAR is that the infertile have the same right to reproduce as the fertile. This is an area of debate that has been changed radically by the scientific development of MAR, and the right to reproduce free from interference is generally viewed as an important basic human right enshrined in both Article 16 of the United Nations Declaration on Human Rights and Article 12 of the European Convention on Human Rights as the right to marry and found a family. As mentioned above, these articles are usually understood as stipulating what can be called a liberty right or negative right, that is a right not to have one’s reproductive capacities interfered with against one’s will. Thus, an interest in reproduction is generally held to be of significant import, with one of IVF’s pioneer’s Robert Edwards noting: ‘It is impossible to put a price on the benefits to society of producing wanted children raised in a caring environment.’ 

The development and practice of MAR can therefore provide those who experience infertility with the means to achieve their own reproductive aspirations and exercise their reproductive liberty. John Robertson, 7. has put forward a rights-based argument to support the extended use of MAR. He begins by arguing that the concept of procreative liberty should be given primacy when making policy decisions in this area. Procreative liberty is the freedom to decide whether, when, how, how often, and with whom to reproduce. At first sight, this appears to be a negative right, not to have one’s reproductive capacities interfered with. However, Robertson endorses subsidiary enabling rights to procreation, that is, someone has the right to something if it can be regarded as a prerequisite for procreation. This effectively turns a negative right (not to be interfered with) into a positive right (to have something made available to one). Thus, individuals have a right to access MAR on Robertson’s account, since they enable those who experience infertility to exercise their reproductive rights in the same way as their fertile counterparts.

Robertson’s claim could clearly be problematic. The feminist philosopher Laura Purdy, 8. argues that Robertson adopts a position that blurs the distinction between negative and positive rights. He seems to infer that the strong right not to have one’s reproductive capabilities interfered with implies an equally strong right to reproduce. Embedded in this discussion of reproductive rights is the assumption, made by Robertson, that the issues raised by natural reproduction are akin to those raised by assisted reproduction, although interference in natural reproduction oftentimes implies infringements on the right to physical integrity which are not present when refusing MAR. Christine Overall, 9. a feminist critic of MAR, argues that the issues raised by the two forms of reproduction are fundamentally different, and correspondingly the right to use MAR needs a different burden of proof from the right to be free from reproductive interference. 

As a result, it is by no means clear that good arguments can be provided to support the claims by scholars like Robertson that there is a positive right to reproduce (and accordingly that the infertile should have the means made available for them to reproduce or what the practical implications of such a right would be in terms of funding etc). It is not generally recognized that just because the means are available to achieve some end, people have a right to those means. In terms of providing the basis for access to MAR, these arguments based on a conception of the positive right to reproduce have not had the significant practical effects that their proponents might have hoped. Most healthcare systems have limits on whether, when, and for whom MAR will be funded as part of socialised or insurance based medical care.


3.2. Reproductive choice and Liberty 
Another key principle to consider when discussing the risks that recipients of MAR ought to be permitted to shoulder is that of reproductive choice. MAR is often considered to broaden the range of meaningful reproductive options that are available to prospective reproducers. Any extension of choice is frequently portrayed as desirable, and this is often also claimed of reproductive choices. Appeals to the importance of reproductive choice have underpinned many arguments provided in favour of innovation in MAR. Advocates of reproductive autonomy (e.g. Savulescu, 10.Harris) endorse the pre-eminence of parental choice in most circumstances. The central claim of this view is that personal reproductive decisions should be free from interference unless they will cause serious harm to others 12. As will be discussed below (in section 4), it is unclear how concerns regarding the welfare of future persons should be weighed against reproductive liberty. 

This view has significant philosophical pedigree with many philosophers and jurists holding that individual freedom is the appropriate baseline assumption when discussing the permissibility of the acts and choices of moral agents. Mill, for example, held that “in practical matters, the burden of proof is supposed to be with those who are against liberty.” (Mill, 1869) 13. Locke held similarly that man is naturally in “a State of perfect Freedom to order their actions...as they see fit… without asking leave or depending upon the Will of any other Man” (Locke, 1689) 14 and that this should place limits on the liberty limiting abilities of the state, whose goal should be seen to preserve and protect natural liberties and property. More recent expression is also found in the work of Stanley Benn who suggests that “The burden of justification falls on the interferer, not on the person interfered with” 15 and Rawls who argues that in a just society “there is a general presumption against imposing legal and other restrictions on conduct without a sufficient reason.” (Rawls, 2001) 16.  

This argument is sometimes reinforced by claims that reproductive choices are “integral to a person’s sense of being” 17. and any restrictions therefore require even more robust justification than less important choices 7. There is a belief that the more important the choice, the stronger the case for restricting it has to be. Hence, as reproductive choice is very important – the desire for a child is perceived by many as a fundamental need – allowing people to exercise it is a good in itself and this good outweighs the production of a certain level of harm such as in cases where treatment is provided to women who have serious background medical conditions.  

3.3. Balancing Principles and Rights 
While respecting individuals’ free choices to reproduce may, at first blush (prima facie), seem a good rule of thumb, attention to competing considerations may lead to different conclusions.   

Balancing harms and benefits of treatments need to be considered at a number of levels and it is important to think about what types of harm are relevant here. While clinicians may be concerned about harms experienced by the patients in front of them, there could be wider societal harms caused by the use and provision of MAR. For example, while some feminists have argued that MAR technologies and techniques extend women’s procreative choices, by offering additional choices, others argue that desires to avail oneself of assisted reproductive technologies and techniques are in some sense, inauthentic, as the harms of infertility are the result of problematic societal pressures and norms. Thus, the very existence of MAR can constrain and influence choices, and their provision can reinforce and validate such pressures and norms, causing expressive harm. Here, what are presented as new options can quickly become seen as the standard of care that women have to actively refuse. Thus, some have claimed that the availability of such technologies has imposed upon reproducers a forced choice to either pursue or refuse to pursue new technological options 18, with childlessness no longer seen as an acceptable option unless women have tried to conceive by using MAR. 

It is argued that women are particularly susceptible to essentialist and pronatalist social pressures and norms surrounding reproduction and womanhood. Pronatalism is an attitude or policy that encourages reproduction and promotes the role of parenthood. Pronatalism particularly affects women who are encouraged to become mothers. In a patriarchal society true femininity is often equated with childbearing, and motherhood is thereby regarded as a necessary aspect of womanhood with women considered essentially or naturally mothers. The way in which society pressures women to have children and the focus on genetic relationships can be said to be socially determined ways of constructing our reproductive relationships. It could be argued that we do not have to respond to such pressure to reproduce, and it is important to give women the freedom to choose to remain child free and have that choice be equally valued and respected 19. The wider social implications of the use of MAR and its potential to forward or set-back attempts to drive social change thus needs to be considered when weighing up their associated harms and benefits. 

That our choices are both constrained and constructed by our social, economic, and political situations, however, is increasingly acknowledged and accepted in new theories of autonomy such as relational autonomy questioning the western interpretation of autonomy as excessively individualistic  20, and depending on “an asocial, abstract conception of individuals” 21. These consider the person in their wider context, and these kind of theories of autonomy might be more useful in deciding how decisions should be made and determining who should make them. Dove et al define relational autonomy as: ‘a conception of autonomy that places the individual in a socially embedded network of others.’ (22) It is often argued that people usually make important decisions by discussing them with people they are close to. Therefore, the notion of the individual as ideally atomistic and self-sufficient may be a misnomer in medical practice in general and particularly unhelpful in considering MAR. MAR has as its focus, the creation of families and is therefore never solely about the risks to one person.

3.4 Professional responsibility 
Healthcare professionals have a responsibility to act in the interests of the individuals’ who are presenting for treatment as well as any future offspring. Reasons for overriding the reproductive autonomy of a potential recipient, might be that to treat them may result in undue harm to them, i.e. a women with cardiac problems for whom pregnancy would put an undue strain on them; or what is asked for is not legally allowed in the country where treatment is being offered, i.e. sex-selection for social reasons is currently forbidden in the UK (Human Fertilisation and Embryology Act 1990: Schedule 2, 1ZB(1)); or payment or reimbursement systems will not pay for the treatment, i.e. in the UK limits are placed on the number of IVF cycles people can receive on the National Health Service 23. Therefore, it is often not in the fertility clinician’s power to be able to give the recipient exactly what they want for reasons that may be regulatory or financial in nature or related to the particular patient. While physicians may be constrained by the context in which they practice, as medical professionals, they also have to weight their own duties to do no harm and promote beneficence for their patients. Therefore, in certain situations, it is not ethically desirable to accede to whatever the patient requests, but to act to further the patient’s best interests and in line with professional codes that recognise such responsibilities. Often through discussion and counselling, recipients can see how certain actions, such as continuing IVF cycles when there is little chance of success, are not in their interests, and they can be supported to make the best decision in the circumstances for themselves and one that the medical team can also work with.

In order for physicians to adequately discharge these duties in this complex area, recipients need to be provided with the relevant information on all aspects of their treatment. Counselling is recommended to enable recipients to both understand the medical implications of the treatment, but also the psycho-social aspects of forming a family in this way. MAR is much more than a form of medical treatment, and is most appropriately seen as an exercise in family formation, and this should be born in mind when appraising recipients of the risks and benefits of MAR, and ensuring that recipients receive the necessary support to make sufficiently informed decisions for themselves and their future family, and if relevant, the implications of using donated reproductive material (i.e. gametes/embryos) 24. Even then, if conception does not take place, the feeling of failure and the stress, strain and costly medical treatment can all take their toll 25.

In sum, while it is often argued that fertility clinicians should aim to respect their patient’s autonomy, often this is not possible, societal harms have to be weighed against individual benefit, potential harms to the individual have be weighed and sometimes patients need to be counselled and supported to act in their own best interests.


4. The Welfare and Interests of Children Produced through MAR

Unlike many other arenas in medicine where safety concerns have as their primary focus the welfare of those who receive treatment, reproductive medicine differs in that its primary function is the creation of an additional party: a child. Thus, discussion of safety concerns in MAR are complicated by the need to consider - not only the safety of a procedure or intervention for the individuals and/or couples who seek them and how this should be balanced against a desire to respect the autonomy of prospective reproducers – but also the welfare of the children that may be produced through MAR who do not and cannot consent to the risks involved in treatment. Indeed, in cases where interventions affect the germline (such as mitochondrial replacement therapy, and gene editing) safety concerns extend to children who may be born many generations into the future, leading to an even more pressing need to carefully consider the risks and burdens such treatments may impose on parties other than the intended parents over both the short and long-term.

As noted by Robertson 26, in respect of child welfare, MAR therefore has the following ethical structure: 
	
“The use of [MAR] may enable an infertile person or one who carries genes for serious disease to reproduce, but in doing so they risk having a child with diminished welfare. The degree, certainty, and kind of risk vary, as does the motivation for seeking reproductive assistance and the person’s other options for reproducing. But they all pose a risk that the child will experience physical, psychological, or social limitations that ordinarily do not occur without the use of MAR.” (p. 8)

Yet, how risky is too risky? How should we calculate and weigh such risks in the face of uncertainty? And, to what lengths ought practitioners and policymakers go in service of the aim of protecting the welfare of children born through MAR? In this section we explore questions of child welfare arising from safety concerns in MAR such as the risks to the physical welfare of offspring posed by modifying, selecting, and manipulating gametes and embryos, and from interventions such as IVF and ICSI.

4.1 Welfare Standards and Non-Identity Problems
As explained by Pennings et al (2007) 27 there are different positions on determining acceptable risks to offspring which can be identified as falling somewhere on a spectrum from accounts providing very minimal welfare requirements sitting at one end and accounts providing extremely strong welfare requirements sitting at the other. In this section we will explore standards from both ends of the spectrum (the so-called ‘maximal’ and ‘minimal’ welfare standards) and a more moderate position known as the ‘reasonable welfare standard’. 

According to the maximal welfare standard, medically assisted reproduction should not be provided “when it is indicated that the life conditions of the future child will not be optimal.” (Pennings, 2007: 2586) 27 On this view, no risks of harm to children produced through MAR should be considered acceptable, which would, given that no fertility treatment is risk free, preclude provision in all cases. Setting such a high bar when it comes to MAR, however, is problematic, as those able to reproduce without assistance are not generally considered to be blameworthy when they (inevitably) bring children into the world in sub-optimal conditions. Thus, it is often considered unfair or unreasonable to set the bar for responsible reproduction so high in one reproductive context but not others. At the other end of the scale is the ‘wrongful life’ or ‘minimal welfare’ standard. This view suggests that MAR should be permitted so long as it does not result in the births of children whose lives have been variously described in the ethics literature surrounding assisted reproduction as “less than worth living” (Steinbock) 28, “intractably miserable” (Rakowski) 29 “dominated by pain and suffering” (Bennett) 30, and “worse than no life at all” (Brock) 31. Given that the majority of individuals with even the most painful and life-limiting diseases and disabilities consider their own lives to be worth living, requirements regarding safety and risk to children produced through MAR would, on this view, be incredibly permissive, with little requirement to even attempt to reduce any risks.  

Given concerns regarding excessiveness and unfairness on the maximal standard, some have suggested that rather than maximising child welfare or failing to account for it in all but the most significant cases, we should instead aim for sufficiency, accepting some risks in MAR, but requiring that they are both: reduced in so far as possible; and fall below an acceptable or ‘reasonable’ threshold for harm. Yet, how should we determine what risks are acceptable or reasonable? Some suggest that natural conception should be used as the benchmark for acceptable levels of risk such that treatments and techniques which impose risks on offspring that are greater than those imposed by natural reproduction ought to be forbidden. Yet this threshold seems arbitrary and seems to make an unjustified leap from a descriptive statement about the world to a claim about how things ought to be. Others therefore suggest a more principled limit, suggesting that responsible reproductive policies (and reproducers) should make decisions regarding acceptable and unacceptable levels of risk to offspring on the basis of whether the children produced are likely to have “at least a normal opportunity for the good life” (Purdy)8, or “the abilities and opportunities to realise those dimensions and goals that in general make a life valuable” (Pennings et al)  27. 

However, while: it seems self-evident that the welfare of children produced by MAR should be of paramount importance to physicians, researchers, and prospective parents – many nations world-wide have incorporated child-welfare requirements into legislation and policy governing assisted reproduction (26; Human Fertilisation and Embryology Act, 1990)[footnoteRef:1], and so too do many professional bodies[footnoteRef:2]  – philosophically the matter is a little more complex. This is the result of a paradox known in philosophy as ‘the non-identity problem’ (Parfit) 32 which arises in situations where the only means we have of protecting some individual (or group of individuals) from some particular (and negative) event or occurrence is to prevent their existence. Where this is the case, unless that individual’s life is so bad that is fails to meet the ‘wrongful life’ or ‘minimal welfare’ standard discussed previously, they cannot be considered harmed. For, even if their existence is marked by suffering, this is a condition of their very existence: it is unavoidable. They could not exist in any other state and their existence is, on balance, a benefit to them. In the context of MAR, many decisions to provide or not to provide treatments alter the timing and manner of conception and thus fall prey to the non-identity problem such as the use of fertility drugs, pre-implantation genetic diagnosis followed by embryo selection, gamete donor selection decisions, and potentially, mitochondrial replacement therapy. Such cases force us to reconsider the ultimate ‘goals’ of child welfare requirements in MAR. Candidates include: impersonal considerations such as a commitment to reducing levels of suffering and limited opportunity in the world regardless of who experiences it (33, 32); and public health goals to reduce the overall burden of disease and disability within a given society (Williams) 34.  [1:  In the UK, for example, it is held that in matters affecting the interests of children their welfare is to be considered of paramount importance, and that in the context of assisted reproduction practices and procedures which pose significant risks of physical and/or psychological harm to children will be prohibited (Human Fertilisation and Embryology Act, 1990, s. 13(5)).]  [2:  For example, ESHRE’s Ethics and Law Taskforce claims that “Technology and research must always be subordinate to the welfare of the future offspring…the interests of future offspring must prevail on the development and progress of science.” (Pennings et al, 2007, p.2587).] 


4.2 Weighing Risks To Offspring
In cases of MAR which do not fall prey to the non-identity problem, or where child welfare goals are motivated by impersonal and public health goals, attention should also be directed to questions of whether and when certain risks associated with MAR should be considered to fall within the remit of safety considerations, and how such risks should be weighted. 

With respect to the former question, ought, for example, the social harms that may befall children, conceived through gamete donation, mitochondrial replacement, surrogacy arrangements, and gene editing, be counted as safety risks alongside the physical risks of such technologies? Such concerns, after-all, may be considered to arise primarily as a result of discrimination and/or prevailing norms and attitudes regarding the importance of genetic and gestational ties for parenthood, which may be reduced through altering the social context rather than restricting the use of MAR. A clear example where social solutions to the suffering of MAR conceived children may be deemed more appropriate can be found in cases where children born outside of heteronormative family structures experience discrimination as a result of the manner of their conception. A slightly more complicated case is that of the interests of donor conceived children who may claim that they are ‘harmed’ where they are unable to access identifying information regarding their donors or by the very knowledge that they are donor conceived (Cohen 35, Wilkinson) 36. For, while in some cases, risks and welfare concerns resulting from donor anonymity may clearly be related to considerations regarding safety such as a lack of knowledge regarding propensity to genetic disease, in others these decrements are primarily caused by social norms and attitudes which privilege genetic ties between families and lead donor conceived offspring to place significant value on cultivating relationships with their donors and donor siblings. Indeed, given increasing acceptance of the social nature of many of the harms associated with disability, it may also be found that the physical risks associated with the use of MAR to children, may be significantly reduced in their intensity through attending to the social context in which disability arises (Beaudry) 37 and this too may affect calculations regarding risk.

Once we have determined which risks count within the remit of safety considerations, questions then move to focus on how we should weigh such risks given difficulties in both forecasting the long-term risks of MAR and their incidence, the catastrophic nature of some of those risks which may affect the germline, and in obtaining data through the long-term follow up studies of children born through MAR. Ought, we, as in other contexts, calculate the acceptability of risks by straightforwardly using expected value analysis: combining data we have regarding the probability of their occurrence with their disvalue. Ought we only to take into account known harms and risks, using a narrow evidence-based methodology (Read & O’Riordan) 38? Or, given the inevitability of uncertainty in this context and attendant difficulties in establishing causal connections between our activities and outcomes, ought we to take a more risk averse approach by implementing a precautionary approach which assigns greater disvalue to small and/or uncertain risks of significant harm/damage than standard approaches to risk management (Manson)39? One thing is certain, however we choose to weigh risks, proper attention to safety concerns in MAR, as in all areas of medicine, requires robust pre-clinical research on offspring risks prior to application in humans, and long-term and wide-ranging follow-up of children born through MAR in order to track both foreseen and unforeseen outcomes, and improve technologies and techniques. 

4.3 Long Term Follow-up of MAR Conceived Children 
While proper attention to the long-term safety risks of MAR for children born requires research exploring outcomes for such children, difficulties in obtaining data over the long-term are significant, and careful attention should be paid, as in all research contexts involving children, to principles relating to the best interests of the children involved, necessity, harm minimisation, and informed consent. For patients and children regular attendance at clinical appointments, for example, can impose significant physical, psychological and financial costs. As a result it is generally considered that attention should be directed to the question of compensation for research involvement, follow-up studies should involve only minimal risks to children, be performed only when the results of research are considered to be in the best interests of the child or children generally such as where the information collected over time is liable to impact the direction of treatment in the future, and where parties to the research are made aware of its purpose and appropriate consent/assent is provided by the parents and child and/or the child once they have reached majority (Medical Research Council) 40.  

Importantly, the crucial party to follow-up, the resulting child, cannot be asked for a long-term commitment at the onset of treatment (Jans) 2. Moreover, long term follow-up, and especially cross-generational follow-up is also challenging as it requires studies that continue over several years and decades, which are difficult to fund. These limitations lead to a situation in which it is oftentimes incorrect to label a treatment as ‘established’, although it has surpassed the early experimental phase. For this reason, it was suggested that a third, intermediate label should be introduced, ‘innovative treatment’, to better clarify to the patient that there is continuum from experimental to established treatment and that uncertainties oftentimes remain even when treatments no longer have the ‘experimental’ label (Provoost) 41. In order to gather sufficient data to be able to re-categorise innovative treatments as established treatments, those collecting, collating and analysing such data must ensure long-term sources of funding are available to support follow-up studies and establish long term risks.   




5 Conclusion

· When judging whether long term risks in MAR are justified, different aspects need to be balanced against one another. 
· Discussions regarding the right to reproduce and liberty grant individuals’ significant autonomy with respect to reproductive decision making. 
· The physician’s responsibility to reduce harm to both recipients and offspring cast doubt on the paramount nature of individual autonomy in the context of reproduction, as do worries regarding problematic social pressures and norms. 
· Worries regarding child welfare are also particularly difficult to weigh in this context given both the implications of the non-identity problem and difficulties in long term follow-up of MAR conceived children. 
· Our reproductive choices do not occur in a vacuum, as such the wider social implications of MAR must also be considered and principles of responsible innovation be adhered to, both in the clinic and in research contexts. 
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