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T he response to the announcement in China on Nov. 25, 
2018, of the “first clustered regularly interspaced short 
palindromic repeats [CRISPR] babies”1 is reminiscent of 

that surrounding the 1978 birth by in vitro fertilization of Louise 
Brown, the “first test-tube baby.” Will this new form of gene edit-
ing, of genetic enhancement, of germline modification, or even 
better, of “gene surgery” — as it was labelled by its creators, Dr. He 
and colleagues — eventually become equally commonplace?

CRISPR gene-editing techniques are not new. But ethicists 
and scientists around the world seem to have uniformly con-
demned the experiment. The genetic alteration of the 2 embryos 
that were implanted and carried successfully to term was 
reported to make the children resistant to possible future HIV 
infection. The health of the babies, the success of the editing or, 
indeed, the “gene surgery” itself were not scientifically validated 
or peer reviewed.

The universal ethical condemnation of this experiment bears 
examination, as do the implications for gene-editing research 
generally and for policy guidance and laws in the field. The 
ethic al critiques can be grouped into 4 common themes: eugen-
ics, risks to children, failure of self-regulation and the “chilling 
effect” on scientific research.

The spectre of eugenics is a common, historical leitmotif sur-
rounding genetic “innovations.” While often considered to be a 
rote response, such discourses serve to remind us of the need to 
discuss proposed genetic interventions prospectively. For 
example, are these interventions aimed at serious, untreatable 
conditions, or are they merely intended for the purposes of 
enhancement (the latter being generally proscribed)?2 In the 
recently reported Chinese case, gene editing was used for cou-
ples in which the male partner was HIV positive and the female 
was unaffected. HIV transmission can generally be prevented by 
sperm washing before in vitro fertilization.

This ties in with the second theme: that of risks to future chil-
dren and parental freedoms. Today, recourse to in vitro fertiliza-
tion in the situation of infertility or serious genetic conditions is a 
recognized medical treatment. In this situation, however, embryos 
were altered (apparently unsuccessfully in 1 of the children) to 
avoid the transmission of HIV to them and their future offspring. In 
that sense, the personal, reproductive autonomy and desires of 
the parents for biologically related offspring was the driver above 

considerations of possible health risks to their children. There was 
no scientific validation of the possible off-target effects and safety 
of the technique used. There are also no laws or policy that grant 
access to in vitro fertilization solely for “biological relatedness” in 
the absence of infertility or genetic indications.

Those who claim a failure of professional self-regulation 
assume a lack of professional codes of conduct, which is a false 
assumption. The failure here is not an absence of self-regulatory 
mechanisms but of implementation of China’s own laws and 
guidelines, which were not adhered to by He and colleagues.3 
The international ethics community has opined on the subject of 
gene editing and, in particular, germline modification since the 
beginning of the Human Genome Project in the 1990s.4 Like 
human reproductive cloning, human germline modification of 
embryos that are then implanted is not currently permitted. Cer-
tain countries, such as China, do, however, allow research on 
embryos before 14 days, if not implanted.5

In contrast, the “chilling effect” critique — that is, the fear 
expressed that legitimate progress will be stifled — is real. 
According to Francis Collins, “[s]hould such epic scientific misad-
ventures proceed, a technology with enormous promise for pre-
vention and treatment of disease will be overshadowed by justifi-
able public outrage, fear and disgust.”6 Fortunately, the closing 
statement of the Second International Summit on Human 
Genome Editing in Hong Kong (at which Dr. He explained his 
“gene surgery”), like other recent guidance, did not call for a 

COMMENTARY

“CRISPR babies”: What does this mean for 
science and Canada? 
Bartha Maria Knoppers JD PhD, Erika Kleiderman LLB BSc

n Cite as: CMAJ 2019 January 28;191:E91-2. doi: 10.1503/cmaj.181657

KEY POINTS

• Ethical critiques of the announcement of recent advances in 
gene editing can be grouped into 4 broad categories: concern 
about eugenics, considerations about the health risks to 
children, allegations of the failure of professional self-regulation, 
and concern about a “chilling effect” on scientific research.

• Basic research using germline modification should be permitted 
if scientific standards are followed for preclinical evidence and 
accuracy.

• Our current hybrid model of statutory law plus codes of ethics 
for the governance of emerging biotechnologies is insufficient; it 
should be complemented by models based on a human rights 
approach.
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cessation of human germline modification for research pur-
poses.7–9 It left the road open for a translational pathway for 
germline editing research, as long as scientific standards were 
followed for preclinical evidence and accuracy.7

In Canada, the 2004 Assisted Human Reproduction Act prohib-
its both the research and clinical applications of human germline 
modification. Under section 5(1)(f) of the criminal law, it prohib-
its any alteration of “the genome of a cell of a human being or in 
vitro embryo such that the alteration is capable of being trans-
mitted to descendants.” Any contravention leads to both a fine 
and possible imprisonment, or both (s. 60). Yet, criminal bans are 
generally not considered appropriate mechanisms for governing 
science, as they often lack the necessary flexibility and nuance to 
adjust to evolving technologies.10,11 Moreover, criminal law tends 
to stifle any debate that addresses emerging socio-ethical and 
scientific issues, to say nothing of basic research.10

Perhaps the time has come to reorient our models of gover-
nance of emerging biotechnologies from reliance on the hybrid 
model of statutory law plus codes of ethics. Gene-editing 
research holds much promise for individuals, families and com-
munities at risk for serious genetic conditions. More importantly, 
article 27 of the 1948 Universal Declaration of Human Rights gives 
“[E]very one the right […] to share in scientific advancement and 
its benefits.” This right has been signed and ratified by 169 coun-
tries, including Canada, under the 1966 International Covenant 
on Economic, Social and Cultural Rights. It includes not only the 
freedom of science and the right to access its benefits, but also 
the right to research. As a human right, it is legally actionable 
against national governments such as Canada.12 It contains the 
potential for a balanced consideration of the issues, above the 
fray of personal “morality” arguments.

Human rights are universal and create positive obligations. 
Canada’s criminal prohibition of basic research using human 
germline modification is unnecessarily restrictive. We need a 
renewed Canadian conversation. A novel human rights approach 
would, as Juengst put it, “reorient our conversation from polic-
ing science to governing society and would shift our focus from 
avoiding risks to protecting opportunities.”13
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