




















There Is some indication of public discomfort with
using genome editing for enhancements, whether for
fear of exacerbating social inequities or of creating social
pressures that drive people to use technologies that sim-
ply are not necessary. Public discussion is important for
exploring social impacts, both real and feared, as gov-
ernance policy is developed. The committee concludes
that somatic genome editing for purposes other than
treatment or prevention of disease and disability should
not proceed at this time.

GERMLINE EDITING FOR TREATMENT OR
PREVENTION OF DISEASE OR DISABILITY

A third potential application of human genome editing
involves alteration of germline cells to treat or prevent
disease or disability. Germline genome editing has been
conducted successfully in animals, but major techni-
cal challenges remain to be addressed in developing
the technology for safe and predictable use in humans.
Monetheless, this line of research is of interest because
there are thousands of inherited diseases that are
caused by mutations in single genes (see https://www
.omim.org), and these genes could potentially be tar-
geted in future germline editing applications. Editing
germline cells could reduce the burden of inherited dis-
ease for a child and allow prospective parents who carry
known disease-causing mutations to have genetically
related offspring without the risk of passing mutations
to their children.

Because germline genome editing would result in
genetic changes being inherited by the next generation,
it raises concerns about safety and unintended effects.

It has also been argued that this degree of control in
human reproduction crosses an ethically inviolable line.
These discussions move the conversation about genome
editing beyond individual-level risks and benefits and
toward significantly more complex deliberations that
touch on technical, social, and religious concerns about
the appropriateness of this degree of intervention.

Given both the technical and societal concerns, the
committee concludes there is a need for caution in any
move toward germline editing, but that caution does not
mean prohibition. It recommends that germline editing
research trials might be permitted, but only after much
more research to meet appropriate risk/benefit stan-
dards for autherizing clinical trials. Even then, germline
editing should only be permitted for compelling reasons
and under strict oversight. In the United States, authori-
ties are currently unable to consider proposals for this
research due to an ongoing prohibition on use of fed-
eral funds by FDA to review “research in which a human
embryo s intentionally created or modified to include a
heritable genetic modification.”

The committee defined a set of criteria under which
heritable germline editing could be permitted if U.5.
restrictions are allowed to expire, or if countries with-
out legal prohibitions were to proceed with this line of
research. The criteria includes:

® absence of reasonable alternatives;

® restriction to editing genes that have been convinc-
ingly demonstrated to cause or strongly predispose
to a serious disease or condition;

Basic Laboratory Research
e Use existing regulatory processes to oversee
human genome editing laboratory research

Somatic Genome Editing

o Use existing regulatory processes for human
gene therapy to oversee somatic human
genome editing research and uses

e Limit clinical trials or therapies to treatment
and prevention of disease or disability at this
time

» Evaluate safety and efficacy in the context of
risks and benefits of intended use

» Require broad public input prior to extending
uses

RECAP OF MAJOR RECOMMENDATIONS

Germline (Heritable) Genome Editing
® Permit clinical research trials only for compelling

= Ongoing reassessment and public participation should

Enhancement
* Do not proceed at this time with human genome edit-

purposes of treating or preventing serious disease or
disabilities, and only if there is a stringent oversight sys-
tem able to limit uses to specified criteria

precede any heritable germline editing

ing for purposes other than treatment or prevention of
disease and disability

Encourage public discussion and policy debate with
respect to somatic human genome editing for uses
other than treatment or prevention of disease and
disability
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Supplementary report of the “Basic Principles on Handling of Human Embryos
2018 March 29t (Excerpt)

Council for Science, Technology and Innovation,

Based on the principle published in the “Basic Principles on Handling of Human Embryos (2004
July 239)”, we have come to the conclusion that implanting human embryos applied genomic editing
into a human or an animal womb as a clinical trial is not acceptable even for the assisted reproductive

medicine research due to the concerns over ethical and safety issues at this point.

Application of genomic editing for therapeutic and medical practices was beyond the scope of the
discussion at the Council. However, we similarly concluded that it is unacceptable to implant
genome-edited human embryos into a human or an animal womb even for therapeutic or medical
practices because concerns and issues for clinical researches are equally applicable for therapeutic

and medical practices when handling human fertilized embryos.
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http://www.most.gov.cn/kjbgz/201901/t20190121 144856.htm
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WHO establishing expert panel to develop global standards for governance and oversight of
human gene editing

14 December 2018 -- WHO is establishing a global multi-disciplinary expert panel to examine
the scientific, ethical, social and legal challenges associated with human gene editing (both
somatic and germ cell). The panel will review the current literature on the state of the research
and its applications, and societal attitudes towards the different uses of this technology. WHO
will then receive advice from the panel on appropriate oversight and governance mechanisms,
both at the national and global level. Core to this work will be understanding how to promote
transparency and trustworthy practices and how to ensure appropriate risk/benefit
assessments are performed prior to any decision on authorization.

The recent application of tools such as CRISPR-Cas9 to edit the human genome have
highlighted the need for the development of standards in this area. WHO’ s expert working group
will work in a consultative manner and build on existing initiatives. As WHO proceeds, we are
liaising with relevant UN and other international agencies, and are in communication with
Academies of Science and Medicine as well as with bodies that have produced previous reports.

WHO will be approaching leading experts in the world, and publishing the membership of the
panel once we receive responses and assess conflicts of interest.

Call for members - Deadline 11 January 2019

WHO is soliciting proposals for nominations of experts to serve on its Expert Advisory
Committee on Developing Global Standards for Governance and Oversight of Human Gene
editing (the “Advisory Committee”).



UNESCO cautions against reckless
application of gene editing

30 November 2018

In light of recent reports claiming the birth of the first gene-edited babies, UNESCO
reiterates the absolute need to heed internationally agreed principles that affirm the
value of human rights and human dignity as the prime concern for any medical

research and intervention on human beings.

While developments in genome editing techniques represent a promising scientific
advancement with potential benefit for humanity, UNESCO is compelled to remind
governments and the scientific community of the ethical principles of the Universal

Declaration on the Human Genome and Human Rights (1997).

Caution must be exercised when it comes to gene modifications that will pass on to future
generations such as germline therapy and human embryo interventions. In this regard, the
International Bioethics Committee of UNESCO called for a moratorium on genome
engineering of the human germline, at least as long as the safety and effectiveness of
procedures remain unproven (cf. the 2015 Report on Updating its Reflection on the Human

Genome and Human Rights.

In line with these recommendations, UNESCO wishes to remind researchers, institutions
and governments to respect universally agreed principles and procedures in research, and
calls on governments to cooperate in establishing measures to ensure ethically sound
research and application of genome editing techniques that respect human dignity and

human rights.

UNESCO will continue to monitor and reflect on emerging ethical issues related to genome
editing and other developments in the life sciences. The Organization calls for continued
international dialogue on the ethical implications of genome editing for the individual,

society and humanity as a whole.



On Human Genome Editing Il

Statement by the Organizing Committee of the

Second International Summit on Human Genome Editing

November 29, 2018

In December 2015, the U.S. National Academy of Sciences and U.S. National Academy of Medicine, the
Royal Society of the United Kingdom, and the Chinese Academy of Sciences hosted an international
summit in Washington, D.C., to discuss scientific, ethical, and governance issues associated with human
genome editing. At its conclusion, the summit organizing committee released a statement identifying
areas of research and clinical use that could proceed within current regulatory and governance

protocols. The committee also stated that it would be irresponsible to proceed with any clinical use of
heritable "germline" editing at that time. Further, it called for continued international discussion of potential

benefits, risks, and oversight of this rapidly advancing technology.

As part of their commitment to fostering in-depth and international discussion about human genome editing,
the Academy of Sciences of Hong Kong, the Royal Society of the United Kingdom, and the U.S. National
Academy of Sciences and U.S. National Academy of Medicine organized the Second International Summit
on Human Genome Editing in Hong Kong to assess the evolving scientific landscape, possible clinical
applications, and attendant societal reactions to human genome editing. While we, the organizing
committee of the second summit, applaud the rapid advance of somatic gene editing into clinical trials, we
continue to believe that proceeding with any clinical use of germline editing remains irresponsible at this

time.
Human Genome Editing Research

Basic and preclinical research is rapidly advancing the science of somatic and germline genome
editing. Better understanding and design of genome editing techniques, including base editing, have
produced significant increases in efficiency and precision while greatly reducing off-target events. As was

anticipated, somatic genome editing is now being tested in patients.

Making changes in the DNA of embryos or gametes could allow parents who carry disease-causing
mutations to have healthy, genetically related children. However, heritable genome editing of either
embryos or gametes poses risks that remain difficult to evaluate. Concerns persist that changes may be
made in only some cells of early-stage embryos, leaving unedited cells to perpetuate a disease. Germline
editing could produce unintended harmful effects for not just an individual but also for that individual’s
descendants. Changes to a particular trait may have unanticipated effects on other traits that could vary

from person to person and in response to environmental influences.

The variability of effects produced by genetic changes makes it difficult to conduct a thorough evaluation of

benefits and risks. Nevertheless, germline genome editing could become acceptable in the future if these

1



risks are addressed and if a number of additional criteria are met. These criteria include strict independent
oversight, a compelling medical need, an absence of reasonable alternatives, a plan for long-term follow-
up, and attention to societal effects. Even so, public acceptability will likely vary among jurisdictions,

leading to differing policy responses.

The organizing committee concludes that the scientific understanding and technical requirements for
clinical practice remain too uncertain and the risks too great to permit clinical trials of germline editing at
this time. Progress over the last three years and the discussions at the current summit, however, suggest

that it is time to define a rigorous, responsible translational pathway toward such ftrials.
A Proposed Translational Pathway

A translational pathway to germline editing will require adhering to widely accepted standards for clinical
research, including criteria articulated in genome editing guidance documents published in the last three
years.[1] Such a pathway will require establishing standards for preclinical evidence and accuracy of gene
modification, assessment of competency for practitioners of clinical trials, enforceable standards of

professional behavior, and strong partnerships with patients and patient advocacy groups.

Report of Clinical Use of Germline Editing

At this summit we heard an unexpected and deeply disturbing claim that human embryos had been edited
and implanted, resulting in a pregnancy and the birth of twins. We recommend an independent
assessment to verify this claim and to ascertain whether the claimed DNA modifications have

occurred. Even if the modifications are verified, the procedure was irresponsible and failed to conform with
international norms. Its flaws include an inadequate medical indication, a poorly designed study protocol,
a failure to meet ethical standards for protecting the welfare of research subjects, and a lack of

transparency in the development, review, and conduct of the clinical procedures.
An Ongoing International Forum

The organizing committee calls for an ongoing international forum to foster broad public dialogue, develop
strategies for increasing equitable access to meet the needs of underserved populations, speed the
development of regulatory science, provide a clearinghouse for information about governance options,
contribute to the development of common regulatory standards, and enhance coordination of research and

clinical applications through an international registry of planned and ongoing experiments.

In addition to the establishment of an international forum, the organizing committee calls upon national
academies and learned societies of science and medicine around the world to continue the practice of
holding international summits to review clinical uses of genome editing, to gather diverse perspectives, to
inform decisions by policymakers, to formulate recommendations and guidelines, and to promote

coordination among nations and jurisdictions.



[1] See, for example, National Academies of Sciences, Engineering, and Medicine, Human Genome
Editing: Science, Ethics, and Governance (Washington, DC: The National Academies Press, 2017) and
Nuffield Council on Bioethics, Genome Editing and Human Reproduction (London: Nuffield Council on
Bioethics, 2018).
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