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Heritable Human Genome Editing HHGE 2020

Heritable human genome editing HHGE

a) “genome editing in human embryos”
preclinical laboratory research

b) “HHGE”
“any editing in germline cells”



International Commission on the Clinical Use of Human Germline Genome Editing
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Key messages

3

1. No clinical use of HHGE should be considered until it has been clearly established
that it is possible to efficiently and reliably make precise genomic changes
without undesired changes in human embryos. Further research is necessary

HHGE

2. Before any country decides to approve the use of HHGE, there should be national
and international mechanisms to ensure that the preclinical requirements have
been met for initial responsible use

HHGE

3. Anyclinical use of HHGE should proceed cautiously, with initial uses restricted to
a limited set of circumstances as per the criteria set out in the report

HHGE
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Evaluating initial applications for HHGE

HHGE

Criteria for safe and effective HHGE have not yet been met. Neither the editing technologies nor
the technologies for sequencing embryonic DNA to check on-target and off-target effects are
reliable enough for clinical use.

HHGE

stringent standards for preclinical evidence to ensure that precise genomic changes can
be made in human embryos without undesired changes and without altering normal
embryo development.

Standards for any initial human uses of HHGE need to be set high, because there are
uncertainties associated with a new technology and some aspects of safety and efficacy.

Decisions to permit any clinical use of HHGE rest with individual countries and should be
made on a case-by-case basis, informed by international discussions.

International cooperation on HHGE to provide for 3 functions is also critical:

1. An International Scientific Advisory Panel to conduct regular technical assessments
of progress in areas of genome editing and assisted reproductive technologies;

2. An international body to recommend whether it could be appropriate to cross
HHGE thresholds, which will include assessing not only scientific progress but also
what ethical and societal concerns are raised by new classes of uses;

3. A mechanism for raising concerns about research or conduct of HHGE.



Translational pathway for initial use

HHGE

» Preclinical research in cell and animal models to develop and validate the editing methodology

 Sufficient preclinical evidence from human embryos to demonstrate
» Reliably accurate on-target changes
» No off-target changes introduced by the editing reagents
» No mosaicism caused by the editing reagents

SABIAHHRE AR TORRELE : 1

« Clinical evaluation of an embryo to be used in a pregnancy to verify
 Intended edit and no unintended changes in one or a few biopsied cells
» Comparable developmental milestones as an unedited embryo
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» Protocols for seeking informed consent and conducting long-term follow-up




Categorising applications for HHGE

HHGE

The Commission categorized possible applications of HHGE based on:
* Phenotype that editing is intended to influence
» Causal relationship between genotype and phenotype
 Existing options available to prospective parents at risk of passing on a genetic disease to have

a genetically related child without that disease

Six categories of possible applications

» Category A — serious monogenic (single gene) diseases in which all children would inherit the
disease

» Category B — serious monogenic diseases in which some children would inherit the disease
» Category C — monogenic conditions with less serious impacts

» Category D — polygenic diseases

» Category E — applications not related to heritable disease

» Category F — monogenic conditions that cause infertility



Recommendation for any initial use

HHGE

Analysis of the potential harms, benefits and uncertainties in the science, led to recommendation that
any initial use of HHGE be restricted to circumstances that meet four criteria:

- Serious monogenic disease
- Common variant known not to cause disease
- No unaffected embryos subject to editing and transfer

- No or very poor options for having a genetically-related child without the disease



Governance arrangements for HHGE (national)

"HHGE
HHGE
HHGE

» Decisions about whether or not to approve HHGE will ultimately be made by countries

» Any country considering HHGE should have mechanisms and competent regulatory bodies to
ensure that a number of conditions are met. If a country is not able to meet all of these conditions,
no clinical use of HHGE should occur in that country. Conditions include:

- Decision-making informed by findings from independent international assessments of the progress
in scientific research and on the safety and efficacy of HHGE
- Case by case evaluation

- Transparency



Governance arrangements for HHGE (international)

Scientific Advisory Panel  ISAP

International

Three functions for international oversight of HHGE:

1.

Ongoing evaluation of the science and technology on which HHGE would depend

» International Scientific Advisory Panel (ISAP) to assess progress & research
developments required to reach technical or translational milestones

» Assess whether preclinical requirements have been met for any circumstances of clinical
use

» Advise on scientific and clinical risks and potential benefits

Debate whether it could be appropriate to cross HHGE thresholds to new class of uses,

including ethical and societal concerns raised

» International body to convene debates about crossing any HHGE thresholds. Diverse
membership, beyond scientific and clinical expertise

* Role in defining each proposed new class of use and its limitations

» Recommend whether it could be appropriate to cross the threshold of permitting a new
class of use

A mechanism for raising concerns about research or conduct of HHGE.

» We reiterate need for this function but don’t specify mechanism
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 Public briefings at conferences
and Academy events

* Report being considered by World Health
' Organisation’s Expert Advisory Committee
Takmg the on Developing Global Standards for

commission’s Governance and Oversight of Human
Genome Editing
work forward

 Revisiting the conclusions and
recommendations at the Third
International Summit on Human Genome
Editing
Available at: https://www.nap.edu/catalog/25665

#HHGECommission



Report Release Webinar

https://vimeo.com/showcase/7518014
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