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April 2015:
First publication of
CRISPR/Cas9 gene editing in
human embryos

A moratorium?

 Is this kind of research allowed in Belgium?

 Why a moratorium?
 Which are the relevant ethical concerns?
 Do these concerns legitimise a moratorium on clinical applications?
 Do these concerns legitimise a moratorium on research applications?

What does Belgian legislation say?

What does Belgian legislation say?

What does Belgian legislation say?

What does Belgian legislation say?

What does Belgian legislation say?
In a nutshell:
 Embryo research to gain better knowledge aimed at the treatment or
prevention of diseases using the technique of genome editing is allowed
(when it conforms to the other requirements of the law).
 Clinical applications using the technique of genome editing with a
‘therapeutic goal for the embryo itself’ are allowed (under conditions of
good clinical practice).
 Research and clinical applications aimed at interfering with nonpathogenic genetic characteristics (so-called ‘designer babies’) are
forbidden.

Does the legislation sufficiently take ethical concerns
into account?
Concerns linked to genome editing in human embryos for:
 Research
 basic research (research using genome editing)
 preclinical research (research into genome editing for reproductive purposes)

 Clinical applications
 diseases
 ‘designer babies’
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Basic research
Why would we want to use genome editing in embryos in basic research?
 Disease modeling
 Investigating effect of a particular mutation (on, for example,
embryogenesis)
 …

Basic research
Moral concerns similar to any type of embryo research (e.g. human
embryonic stem cell derivation and research)

 Should human embryos be used as tools in research?
 If so, under which conditions?

Basic research
Should human embryos be used as tools in research?

 Very diverse legislations reflect very diverse opinions about the moral
status of the early human embryo

embryo = person

absolute moral status
=> embryo research is always
immoral

embryo ≠ person, but must be treated
respectfully

embryo = bundle of cells

relative moral status

no moral status

=> Embryo research is acceptable
under certain conditions

=> Embryo research is never immoral

Belgian legislation

Basic research
Under which conditions can human embryos be used in research?






Scientific goals are important, research protocol is sound, certified lab
14 day limit
No alternatives with equal efficiency
Oversight & transparency: local ethics committee + Federal Commission
for Medical and Scientific Research on Embryos in vitro

In the context of genome editing research, special attention for:
 consent of donors
 issues regarding the creation of embryos (vs use of ‘spare’ IVF embryos)

Basic research
Consent of donors

 Preliminary remark: many Belgian patients decide to donate their spare
IVF embryos to research!

Destination of spare IVF embryos at UZ Gent 1992-2006.
Provoost et al., Hum Reprod 2012;27:506-514.

Basic research
Consent of donors

 Decision whether or not to donate embryos for research is not only based
on the attributed moral status, but also on the instrumental value
attributed to the embryo, on knowledge about the research and on trust
in the scientific community (Samorinha et al, 2014; Provoost et al, 2009).
 As genetic manipulation is a sensitive issue for many people (cf GMOdebates), an explicit consent should be sought of the embryo donors, not
a generic consent. Donors should have a clear understanding of what will
be done with the embryos and for which purpose this will be done.
 NB: currently donors give consent for a specific project for fresh embryo
donation, for a category of projects for frozen embryo donation.

Basic research
Spare IVF embryos versus research embryos

 If genome editing needs to be performed in a very early stage (e.g. zygote
stage), spare IVF embryos (day 3 - day 5) cannot be used.
 Belgium: no other option => embryos can be created for research
 Europe (Oviedo convention): Oviedo convention, art. 18: “The creation of
human embryos for research purposes is prohibited.”
 Why?

Basic research
Spare IVF embryos versus research embryos

What might be the morally relevant differences between spare IVF
embryos that are donated to research and embryos created for research
purposes?
 Increase of total amount of wrongdoing
doomed embryo rule or nothing-is-lost-principle

 Intention
rule of double effect

 Complicity of the researcher
separation principle

Basic research
Spare IVF embryos versus research embryos

It is more consistent to:
either avoid the creation of spare IVF embryos all together
or allow the creation of both spare IVF embryos and research embryos

than to allow the creation of spare IVF embryos but not the creation of
research embryos… which is why the Belgian initiators of the bill on
embryo research denied a moral distinction between both.
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Preclinical research
Do we need genome editing in embryos in preclinical research?
YES!

 To ensure responsible innovation in the clinic.
 Investigate, for example, the chances of off-target mutations when
trying to correct a particular disease-causing mutation.

Preclinical research
Do we need genome editing in embryos in preclinical research?
NO!

 We do not need it, we have PGD for most conditions (+ donor
conception, adoption and childlessness are valid alternatives).
 This is a bad allocation of research funds, there are more urgent
healthcare needs.
 This research may have a negative effect on the regulation of nonreproductive applications of genome editing.
Lanphier et al.: “We are concerned that a public outcry about such an ethical
breach could hinder a promising area of therapeutic development, namely
making genetic changes that cannot be inherited.”

Outline
Concerns linked to genome editing in human embryos for:
 Research
 basic research (research using genome editing)
 preclinical research (research into genome editing for reproductive purposes)

 Clinical applications
 diseases
 ‘designer babies’

Clinical applications - diseases
avoiding transmission of diseases to future generation(s)

Main ethical objections:
 “We do not need this technology.”
 “It’s not safe.”
 “There is no informed consent.”
 “Germline gene modification is unethical.”
 “It’s elite medicine.”

Clinical applications - diseases
“It’s not safe.”
 Off-target mutations
 On-target mutations with unforeseen effects (possibly in later
generations)
 Mosaïcism?
 Long-term follow-up in experimental phase is problematic, the ideal
clinical trial should run over several generations.
 For most applications, PGD is a safer alternative.

Clinical applications - diseases
“There is no informed consent.”
 Do we ever consent to our genetic make-up?
 We do allow therapeutic interventions on people incapable to
consent, under the provisions that the best interest of the ‘patient’ is
served and that the risk of harm is minimal.
 From the point of view of the future person, not intervening and
letting them be born with a serious disability is also a choice for which
consent of the person involved is not obtained.

Clinical applications - diseases
“Germline gene modification is unethical.”
 The mutations (on-target or off-target) would not be limited to one
individual, but would also be present in his/her descendants.
 BUT:
 Also the beneficial alteration would be inherited, offspring ought to be ‘better off’.
 Edits are not necessarily irrevocable, could be re-edited in future generations.
 Cf. situation in which people carry natural pathogenic mutations: reproductive
decision-making (PGD, donor conception, childlessness)
 Mutations in the germline are common:
 Random, naturally occurring mutations
 Due to our behavior (smoking, food intake, sports,…) we also induce
epigenetic (uncontrolled!) changes in our offspring
At least in this case, the edits are aimed at a clinical benefit.

Clinical applications - diseases
“It’s elite medicine.”
 Distributive justice: only the happy few will be able to afford genome
editing
 This will lead to an increase in the disparity between the welfare of
the rich and the poor.
 Rather than investing in this kind of personalized medicine, we should
be investing in interventions aimed at improving the lives of a greater
number of patients.
 Remember: new medical technology is the dominant driver of
increases in healthcare costs!
 On the other hand: once the technique exists and is
safe, can we prohibit rich people from using it if it
leads to a better overall health?
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Clinical applications – designer babies
editing ‘healthy’ embryos in order to obtain desired characteristics

Main ethical objections (besides the ones mentioned before):
 “We should not change the human
genome / alter the nature of the human
species.”
 “This would have a negative impact on
the gene pool.”
 “That’s eugenics. Eugenics is unethical.”
 “Designer babies are an insult to human
dignity.”

Clinical applications – designer babies
“We should not change ‘the’ human genome.”

 “The implementation of heritable human genetic modification could
irrevocably alter the nature of the human species and society.” (Open
letter Center for Genetics and Society, 2015)

 What is ‘the human genome’? What is ‘the nature of the human species
and society’?
 This objection only seems to make sense if someone were to try to
change fundamental human characteristics / create chimeras / …
 If only known mutations are induced,
this argument does not apply.

Clinical applications – designer babies
“This would have a negative impact on the gene pool.”

 A number of presuppositions:
 Everybody would want to have the same mutations.
 Many people would want designer babies.
 People will massively forego natural conception.

 Are these plausible?
 How does this risk compare to natural selection and genetic drift?

Clinical applications – designer babies
“That’s eugenics. Eugenics is unethical.”

 UNESCO’s International Bioethics Committee: “Interventions on the
human genome should be admitted only for preventive, diagnostic or
therapeutic reasons and without enacting modifications for
descendants.” The alternative would “jeopardize the inherent and
therefore equal dignity of all human beings and renew eugenics.”
 Historically, eugenics is associated with genocide, human rights
violations (e.g. forced sterilization), racism, infractions against
reproductive liberty,...
 However, that would not be the case for this type of eugenics.
 Procreative beneficence -> moral argument for the ‘new eugenics’.

Clinical applications – designer babies
“Designer babies are an insult to human dignity.”

 UNESCO’s International Bioethics Committee: “Interventions on the
human genome should be admitted only for preventive, diagnostic or
therapeutic reasons and without enacting modifications for
descendants.” The alternative would “jeopardize the inherent and
therefore equal dignity of all human beings and renew eugenics.”
 Cf disability critique: by selecting against certain traits, we are labeling
the people who have those traits as inferior, unwelcome.
 Idea that children should be accepted by their parents unconditionally.
Demanding certain characteristics points at very high expectations
towards the children and possible infractions against their right to an
open future.
 What about enhancement during life? Education, plastic surgery, …

Clinical applications – designer babies
Should we really be worried about designer babies (yet)?
Scientific obstacles:
 Genotype-phenotype-correlation is still poorly understood
 It’s complicated! There is no gene for intelligence, gene for blue eyes,…
 Healthcare-related edits will always be preferred over trivial edits.

Legal obstacles:
 Also for PGD, there are limitations to what is permitted (only for serious
diseases), why would this suddenly be different for genome editing?
 Remember: in Belgium, we already have a prohibition on editing non-disease
related traits in clinical applications.

Conclusion
Research
 As Belgium allows embryo creation and destruction for basic research,
there is no obvious reason why genome editing in embryos would not
be allowed in a basic research context. In many other countries it will
not be possible due to a prohibition on the creation of embryos for
research.
 For preclinical research the main question is whether or not the
allocation of research funds, effort and embryos is warranted at
present, especially as for many applications PGD is an established
alternative.

Conclusion
Clinical applications
 The main concern is safety. At present, it would be irresponsible to
bring genome editing to the clinic, especially given the alternative of
PGD (for most applications) => moratorium on clinical applications
 However, if the technique of genome editing of embryos is perfected
and becomes safe, for the rare cases in which PGD is not possible, it is
difficult to provide a well-founded reason to oppose reproduction with
genome editing to avoid the transmission of serious diseases.
 The slippery-slope towards designer babies is something to be
considered, but at the same time rather unlikely. It should therefore
not stifle debate. This application is not allowed in Belgium.

Questions?
Vragen?

Heidi.Mertes@UGent.be
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