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EDITORIAL
As soon as early 2015, considering the recent
(2012) emergence of CRISPR-Cas9 systems
and the subsequent flourishing development
and applications of tools to edit the human
genome with the intention of treating or
avoiding disease, it became clear that an
international governance was needed. This
resulted in multiple reports (see the ARRIGE
section dedicated to some of the main
landmarks) and international meetings that
highlighted the need for robust oversight in
this area. ARRIGE’s official launch in March
2018 was indeed the result of a longstanding
highly inclusive process, starting with a set of
meetings “Foster Responsible Use of Genome
Editing” in Paris gathering colleagues from
more than 15 European research
organisations, Buenos Aires with close to 20
Latin America and Caribbean delegates of
research organisations, Brazzaville with 6
central Africa countries participating, New
Delhi for India and Geneva for Switzerland,
Turkey, etc.. However, the worse arrived in
November 2018 when the birth of genetically-
edited twins was announced. Nobel Prize
winner David Baltimore summarized the
event as “a complete failure of self-regulation
of science”. It was thus clear that the level of
organisation and responsibility had to
change. 

Beginning in 2019, the World Health
Organization (WHO) established a global, 
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multi-disciplinary expert advisory committee
(the Committee) to examine the scientific,
ethical, social and legal challenges associated
with human genome editing (HGE - both
somatic and germline). Committee members
were chosen from each of the WHO regions -
Africa, the Americas, South-East Asia,
Europe, Eastern Mediterranean, and Western
Pacific. The Committee was tasked to advise
and make recommendations on appropriate
institutional, national, regional and global
governance mechanisms for human genome
editing. During the 2-year course of its work,
the Committee reviewed the current
literature on human genome editing research
and its applications, considered existing
proposals for governance and relevant
ongoing initiatives, and solicited information
about societal attitudes towards the different
uses of this technology. A highly inclusive
process allowed The Committee to consult
widely with individuals and representatives of
national and international research and
medical organizations but also patient groups
and civil society organizations. Our goal was
to develop transparent and trustworthy
policies and practices.

In its final report, published in July 2021 (see
ARRIGE dedicated section), The Committee
made recommendations in 8 areas:

1.Leadership: The Committee called WHO
and its Director-General to take advantage of
synergies, and avoid duplicating efforts and
wasting resources and consequently to make 
. 

NEWSLETTER

J U L Y  2 0 2 2 I S S U E  5

Hevé CHNEIWEISS
Vice-President of ARRIGE

COMMUNITY NEWS &
CONTRIBUTIONS 

P.7

Global Governance of Genome Editing

[Continues on next page]



Protecting human rights and the monitoring of the CRISPRed children 
Sheetal Soni, PhD University of KwaZulu-Natal, South Africa

In 2018, the world’s first gene-edited children were born in China. The scientist He Jiankui used the CRISPR-Cas9
gene editing tool to alter the children’s genomes at the embryonic stage, with the objective of making the children
resistant to HIV infection. He’s actions were swiftly condemned by the scientific community, and he was later
prosecuted. The children are reportedly healthy, however, since He’s release from prison, the conversation has
shifted to the protection of the gene-edited children. In February, it was reported in Nature that two Chinese
bioethicists, Qiu Renzong and Lei Ruipeng, had suggested that a research center be set up to ensure the wellbeing
of the gene edited children. In law, children are viewed as a vulnerable group who are in special need of protection,
but where the protection suggested may involve a violation of rights, we must consider the proposed actions very
carefully.
 
CRISPRed children as a vulnerable group

We can consider whether the children can be identified as vulnerable, as well as how the proposed action may
impact on two important human rights: dignity and privacy. As the world’s first gene edited children, it has been
pointed out that the children will need to be monitored for the rest of their lives, including frequent genetic
sequencing as they are a ‘vulnerable group’, but this has raised concerns over monitoring of the children, and
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ARTICLES

1.Leadership: The Committee called WHO and its Director-General to take
advantage of synergies, and avoid duplicating efforts and wasting resources
and consequently to make policy statements calling attention to both good
and bad policies and practices, and to play a leadership role in providing
technical (legal, ethics and regulatory) expertise and in helping to sustain
efforts to regulate or govern human genome editing in all its member states
through laws, policies and practices at international, regional, national,
professional and institutional levels across the globe, inside and beyond the
global public health community, to fully maximise potential benefits and
minimise potential harms from human genome editing technologies.

2.International arrangements to support governance and oversight of
human genome editing. To be effective governance requires
complementary, mutually reinforcing efforts from the local, through the
national and regional, up to the international level. During the course of its
work, the Committee came to understand that there is no single
international body, institution, or organization that can be the single ‘home’
for the governance of human genome editing. Considering various
approaches, the Committee opted for a minimalist but realistic one and
called WHO to convene a meeting of regulators from Member States to
explore the feasibility and nature of a global agreement for human genome
editing and to convene a meeting of Member States, in collaboration with
relevant international bodies, such as the International Bioethics
Committee of UNESCO, to share information about laws, regulations,
guidelines policies relevant to human genome editing, and explore
opportunities for collaborative engagement, standard-setting, investigation
and oversight. Such a group should draw upon the regional discussions to
outline a shared vision for on ongoing international process.

3. A Registry for collecting and curating details of planned and ongoing
research involving human genome editing. Goals of this Registry includes to
register all relevant basic research using human genome editing
technologies; to ensure that all clinical trials using human genome editing
technologies have proper ethics approval prior to registration; to task a
small expert committee to monitor and update the HGE Registry and to
develop and review international standards and a vetting mechanism; to
develop a vetting mechanism flagging clinical trials using human genome
editing technologies that may be of concern. 

4. To encourage effective reporting of unethical or illegal human genome
editing research by working with both the research community and
persons with experience reporting wrongdoing to promote a culture of
open science and to identify mechanisms for the effective reporting of
unregistered, unethical or illegal research and other activities.

5. The need to prevent scientific or medical travel where individuals or
companies relocate to countries with weaker regulatory infrastructure
for no reason other than to avoid responsible regulation and ethics
guidelines that exist elsewhere.

6. Intellectual property: Covid-19 crisis demonstrated that intellectual
property controls should be used as a governance tool. WHO was
tasked to Convening a meeting of those holding or applying for
patents relevant to human genome editing, as well as those involved in
establishing or running relevant patent pools, to explore the potential
for the adoption of appropriate ethical licensing requirements.

7. Education, engagement, and empowerment. Because human
genome editing has the potential to impact all of us, developing
responsible governance systems to ensure its wise use is everyone’
responsibility. WHO should establish a network of organizations doing
public education, engagement and empowerment related to human
genome editing, including civil society groups and representatives of
indigenous groups, to help engage with and inform human genome
editing governance efforts at all levels.

8. Creation of common global values and principles on public health
for use by the WHO. The sets of values where listed. On the one hand
to inform how decisions are made, and on the other hand to inform
what decisions are made. The first include openness, transparency,
honesty and accountability, responsible regulatory stewardship,
responsible stewardship of science, responsible stewardship of
research resources. The second includes inclusiveness, caution,
fairness, social justice, non-discrimination, equal moral worth, respect
for persons, solidarity, global health justice.

ARRIGE was one of the first groups to call for global governance and
animate an inclusive international dialogue to foster its
development. This is and remains our basic task and the roadmap
just described gives us the opportunity to participate and bring in
our knowledge and ideas. This roadmap is at its start and our desire
to participate is enough to make ARRIGE a motor of its development
and implementation.

[Continued from first page]



such an initiative would amount to unnecessary surveillance of the
children. In law, several types of individuals or groups are identified as
vulnerable to an abuse of their rights. This includes the elderly,
pregnant women, people who are ill or immunocompromised, as well
as groups who may be structurally discriminated against such as
women, racial and ethnic minorities or the economically disadvantaged.  
Children are identified as a vulnerable group, and for this reason
children given special protection under law. Not only are children’s’
rights protected under national law, but the international community
found it necessary to adopt a convention providing specifically for the
rights of children – the Convention on the rights of the Child, which is
the most widely ratified international law in history. As human beings,
the CRISPRed children would have the same basic human rights as any
other child.
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Basic human rights

Privacy is and the right to dignity, have been described as the most important human rights, and the source of all
other personal rights. The Convention on the Rights of the Child protects a child’s right to privacy, which extends
to the child’s family and home. It will be important to consider these rights of the CRISPRed children against the
need to monitor them for any off-target effects, as Qiu and Lei have suggested. This monitoring could potentially
impact on the children’s right to privacy and dignity. The two bioethicists have also suggested that the children’s
embryos be genetically tested in future. This can be a recommendation, but one which the individuals will need to
decide on as they involve the right to informed consent as well as the right to bodily autonomy. In order for the
children’s own embryos to be genetically tested when the girls are older, they would need to consent to the
testing. While they are still children, their parents would need to consent to the sequencing of their genomes until
they are old enough to provide consent themselves. However, once they are adults, their consent would be
necessary for any genetic testing that researchers wish to perform on themselves or their embryos. 

The Best Interests of Gene-Edited Children

The ‘best interests of the child’ principle is a foundational principle of law relating to children. It exists legal
systems around the world, as well as in international law, and exists to protect the interests of children in matters
which may affect them by giving children equal rights and at the same time providing them with protection. A
child’s best interests are of great importance in every matter concerning them, and this may include matters
related to the care, protection and wellbeing of a child. We could use the principle to ask whether it would be in
the best interests of these children to be monitored in a research center? The ‘best interests’ principle considers a
number of factors to determine whether a decision would be in the best interests of a particular child or children.
These include the wishes of that child (if they are old enough to express them), the mental and physical health of
the child’s parents or guardians, special needs a child may have, and the ability of the child’s parents or guardians
to take care of those needs, and religious and cultural considerations.

Going forward

It will be important that the CRISPRed children routinely monitored for off-target effects and any physical effects
which may be linked with the intended edit. They are the first gene-edited human beings and they are the only
example we have of CRISPR being applied to human embryos. However, they should receive the same standard of
care of children who were not gene-edited, and their wellbeing must be a priority which supersedes any scientific
inquiry. In the quest to better understand the effects of applying CRISPR gene editing to embryonic cells, we
should not lose sight of the fact that these are human children, with legal rights and whose interests must be
protected. The children will be protected by human rights law and the principles of the ‘best interests of the child’,
because the principle is fluid enough to apply to children in unique circumstances. However, it is now time to
introduce policies which will govern human genome editing in a more direct way.The development of genome
editing policies will be easier if they accommodate a respect for human rights and dignity of those whose genomes
have been edited using CRISPR. 



Transposing the Human Genome Editing Regulatory Landscape: Bringing Gene Editing
Technology to the Global South
 Tamanda Kamwendo, Lecturer, University of the Free State, South Africa

One of the goals of science and technology advancement is to solve global health concerns and the improvement
of the societies' well-being. With several potential therapies using CRISPR in development, gene editing’s potential
for disease treatments in humans seems nearly endless. Issues of social justice and non-discrimination are some of
the governing principles of the WHO framework for governance on Human genome editing. And so, like many of
the questions raised by human gene editing, ‘how can the possible negative social effects of germline editing be
addressed, including the risk of exacerbating social inequalities if the new technology is not made accessible on an
equitable basis?’[1] It is critically important not to leave this question unanswered until it is too late. As such, in
putting the principles of social justice and non-discrimination foremost, the regulation of gene editing should
therefore enhance mechanisms that seek to promote access to the technology. 
The anticipation for the future use of CRISPR therapies is therefore followed by concerns as to how and to what
degree human gene editing will be accessible by all nations. Accordingly, anissue of concern posed in developing
the WHO human genome editing oversight measures is how decisions will be made regarding … post approval
access to clinical care involving gene editing? What limits, if any, will be placed on particular uses, patient
populations or professional providers?

While issues surrounding the risks presented by human genome editing and regulating human research are at the
forefront of the regulatory discourse, a discussion on equitable access is also necessary now that attempts are
being made to ensure that human gene editing is properly regulated and brought within human reach. The time is
ripe for the global community to start considering how the current international health rights framework hinder
or foster equitable access to the technology. The key question for consideration is therefore whether both the
international and domestic legal and policy frameworks on health rights will enable governments to provide
CRISPR therapies to their people. 

The WHO has defined ‘access’ as the equitable availability and affordability of essential medicines.[2] The CESCR’s
General Comment No 14 on the Right to the Highest Attainable Standard of Health also emphasizes that
accessibility is one of the essential elements of the right to health,[3] defining it as both physical and economic, i.e.
affordability.[4] Although not specific to gene editing, the rolling out of CRISPR therapies will raise concerns and
controversies about fairness and distributive justice across the different layers of the global community as these
therapies are likely to be costly at the initial stages of clinical applications and also available in limited quantities.
Owing to the existing global health care inequalities, there is a possibility that resource-poorer countries will be
left behind in the race to obtain these therapies. The WHO Regulatory Framework suggests that ‘therapy could be
made available to the resource-poor country after it has been tried, tested and made affordable in the high-
income country.’ This recommendation contrasts starkly with the goal of equitable access and the principle of
social justice. 

With the cost of gene editing treatments currently projected between $373,000 and $2.1 million,[5] it may take a
considerable length of time before these gene editing treatments become more affordable. Resource-poor
countries cannot reasonably be expected to wait until these therapies are more affordable as it is only after
patents begin to expire, that we can expect generic gene therapy medicine production to begin, thus making them
more affordable.[6] 

J U L Y  2 0 2 2 I S S U E  5

4



J U L Y  2 0 2 2 I S S U E  5

5

Similarly, given the high cost of gene editing treatments, it is difficult to comprehend how most nations
will absorb these high costs for its health users if gene editing therapies are to be made available
immediately. The CESCR underlines that ‘States have a special obligation to provide those who do not
have sufficient means with the necessary…health care services’.[7] As a result, the obligation to provide
equitable access to these therapies could have significant financial consequences for low-income nations
that implement gene editing at the clinical level, requiring them to make it affordable to citizens
regardless of whether the service is provided publicly or privately.

Conclusively, it is vital to ensure that all nations are able to fully benefit from these therapies, as well as
ensure that all who require it have access. Transposing the regulatory landscape, it can be argued that a
number of regulatory or oversight measures will need to be put in place before these therapies are rolled
out in order to ensure equitable access even to highly vulnerable populations. Although health rights
ought to be an indispensable part of the regulatory framework for gene editing, these rights are mostly
territorial in that States are obliged to respect, protect and promote them with respect to persons within
their jurisdiction. As such, adopting a purely human rights approach cannot itself bridge the gap between
developed and resource-poor nations in ensuring equitable access to gene editing treatments. There is a
pressing need for effective regulation of the gene editing technology as a global public good on the
international plane. 

[1] Rumiana Yotova, ‘Regulating Genome Editing under International Human Rights Law’ (2020) British
Institute of International and Comparative Law 659.
[2] Katrina Perehudoffa, ‘Universal Access to Essential Medicines as Part of the Right to Health: A Cross-
National Comparison of National Laws, Medicines Policies, and Health System Indicators’ (2020) 13(1)
Global Health Action 2.
[3] CESCR, General Comment No. 14 (2000): The right to the highest attainable standard of health,
E/C.12/2000/4, para. 12.
[4] Ibid.
[5] Anne WT Muigai, ‘Expanding Global Access to Genetic Therapies’ (2022) 40 (21–22) Nature
Biotechnology. 20.
[6] Anne WT Muigai, ‘Expanding Global Access to Genetic Therapies’ (2022) 40 (21–22) Nature
Biotechnology.
[7] CESCR, General Comment No. 14 (2000): The right to the highest attainable standard of health,
E/C.12/2000/4, para. 19.

FREE COMMENTARY
The Need for Diversity in Gene Drive Risk Assessment
 Adam Kokotovich, PhD and Professor Sarah Hartley, University of Exeter, England

 There has been much media coverage in the last couple of years about a powerful biotechnology called “gene
drive”. This technology has the potential to eliminate invasive species like the grey squirrel and other
problematic species like malaria-causing mosquitoes. 

Gene drives are a cutting-edge technology. However, it is not always clear how they will work or the impact
they might have on the environment. Before gene drive animals and insects are released in the wild,
government regulators have to assess the risks of potential damage. Yet who actually decides what potential
risks will be studied and how? And why does it matter? 

Our recent research [1] shows that there is a small group of largely United States and Europe-based
organizations deciding how these risks will be assessed while at the same time limiting who will have a say in
the matter. 

https://onlinelibrary.wiley.com/doi/abs/10.1111/rego.12452?casa_token=0_Z_t7OSA48AAAAA:ZU5AqjPJ8Qndlo0jfVHIl6-O-8-nySNfLEJYuqPRFSkJ5ABwNasPniUVXvICVqWg9pBTMAKsIKceSJQ
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Gene drive technology

Gene drive technology uses gene editing techniques like CRISPR to change how germline genes are
inherited. Instead of normal inheritance which passes a gene to half of one’s offspring, gene drive
technology seeks to pass a particular trait to most if not all of one’s offspring. This allows for a trait to be
passed quickly through a population of animals or insects. 

So, for example, if you create a new trait that leads animals to have only male offspring, all the offspring
born will also only be able to have males. Within a small number of generations, there will only be males
and then that particular animal population will die off. This is how germline gene drive could remove
unwanted and invasive species like the mosquito, grey squirrel, or spotted wing drosophila fruit fly. While
no gene drive animal is ready to be released into the wild just yet, efforts to assess their potential risks are
underway.

Who decides how potential harms from gene drive technology will be studied?

Risk assessment is the formal name given to the process to identify, assess, and characterize possible
harms that could be caused by a new biotechnology if it is introduced into the environment. Government
regulators use risk assessment to help them make decisions about whether to allow these animals or
insects to be released, so risk assessment itself matters. 

This process of risk assessment is outlined in the form of a guidance document. It is essentially a set of
instructions, like a cookbook, that advises regulators and technology developers what questions need to
be asked and how the process should be conducted. This includes who should be involved and what kind
of knowledge is needed. For example, is it just a narrow range of technical experts who are needed, or
should a broader range of perspectives be included?

The problem with existing gene drive risk assessment guidelines 

In our recent research, we wanted to investigate who was writing the risk assessment guidelines – or the
cookbook – for gene drive for animals and insects, and what the guidelines had to say about engagement
in risk assessment, particularly the types of people who needed to be involved and how they might be
involved. We found that a narrow range of actors are creating these guidelines and that the guidelines
don’t prescribe an active role for engagement in risk assessment.
Engagement is “seeking and facilitating the sharing and exchange of knowledge perspectives, and
preferences between or among groups who often have differences in expertise power, and values” (NASEM
2016, p.131).

While many see risk assessment as a purely objective scientific exercise, the reality is that one’s worldview
does matter in risk assessment, which renders the lack of engagement particularly problematic. If the
status quo continues, risk assessment may become something designed by American and European-based
actors while the risks from the first gene drives – likely to be mosquitoes – will be borne by African
communities. 

The need for inter- and intra- disciplinary diversity in gene drive risk assessment

We believe that one important way forward for gene drive risk assessment is to foster what we call inter-
and intra- disciplinary diversity in gene drive risk assessment using engagement. 

https://nap.nationalacademies.org/catalog/23405/gene-drives-on-the-horizon-advancing-science-navigating-uncertainty-and
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While the importance of including different types of expertise (interdisciplinary diversity) is well
recognized, less attention is paid to the diversity that exists within a discipline (intradisciplinary diversity
or worldview diversity). Intradisciplinary diversity is essential to risk assessment as one’s worldview
impacts how one would design and conduct a risk assessment. 

For example, the decisions one makes about risk are shaped by one’s risk tolerance (e.g., risk seeking vs.
risk averse), relationship to nature (e.g., exploitative, utilitarian, protective), relationship to technology
(e.g., technological optimist, agnostic, critic), and relationship to governmental regulation (e.g., trust
developers and the free market to arrive at social-beneficial decisions vs. believing in the need for
governmental regulation). 

These forms of intradisciplinary diversity may impact, for example, how one values the environment and
defines what we need to protect, which harms might be relevant, and which scientific studies might be
helpful. Without the inclusion of a breadth of worldviews, resulting risk assessments may have significant
blind spots as a result of shared assumptions that go unseen and unchallenged. 

The type of engagement required for inter and intra disciplinary diversity goes beyond standard expert
committees and posting a draft document online for people to comment on. It requires ensuring that a
diversity of worldviews are represented when developing gene drive risk assessment guidelines and
conducting actual risk assessments. 

While the exclusionary nature of existing gene drive risk assessment is troubling, there is still time to
broaden who takes part in gene drive risk assessment by fostering inter and intra disciplinary diversity. 

[1] Hartley S, Kokotovich A, McCalman C. 2022. Prescribing engagement in environmental risk assessment
for gene drive technology. Government Regulations.

COMMUNITY  NEWS AND CONTRIBUTIONS
We are pleased to announce that ARRIGE will host our 2nd Annual Albrecht Müller Memorial Seminar on 2
November 2022. Please save the date! 

The topic of this year's seminar is: 'Applications of the Developments of Genome Editing of Animals, Livestock:
Xenotransplantation & Improvement of Animal Performances'

The seminar will be held online, and registration is free for ARRIGE Members. Registration details will be
announced closer to the date! 
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