
that ails our society, just as it did Tolstoy’s 
character who was “impatient with illness, 
suffering, and death which interfered with 
her happiness,” an accurate diagnosis can be 
the first step in the healing process.1
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Sex is an ambiguous word. As such, when 
Henry Greely talks about the end of sex, 
he does not mean the disappearance of the 
physical attributes of men and women, nor is 
he suggesting that people will no longer have 
sexual intercourse. Rather, he portends that 
sometime in the next twenty to forty years, 
the majority of healthy human beings will not 
engage in sexual intercourse for the purpose 
of reproduction, and prospective parents will 
have the opportunity to conceive their own 
babies through widely accessible artificial 
methods of reproduction. Simply put, this 
book is about the future of human reproduction 
engendered by revolutionary biological tech-
nologies (chapters 1–6), the social acceptance 
of the envisioned assisted reproduction tech-
niques (chapters 7–12), and the implications 
and challenges these techniques will pose to 
everyone (chapters 13–18). 

As a professor of genetics and law, Greely’s 
overarching aim is not only to draw our atten-
tion to the potential effect of genetics and 
stem cell research, but to provide everyone 
with information that will help them make 
their own decisions about this developing 
field. As such, the author is far less concerned 
with the morality of specific assisted repro-
ductive technologies than with the reader’s 
ability to use them. 

Greely envisages a future where the pro-
cess of child bearing will not begin in bed but 
in vitro, where children will be selected by 
their parents from several possible embryos 
on the basis of desired traits and genetic 

variations. This process, which he calls 
Easy PGD, will be superior to current forms 
of preimplantation genetic diagnosis and, if 
coupled with advancements in related fields, 
could eventually eliminate the need for IVF, 
which is very expensive, uncomfortable, 
somewhat inefficient, and risky, especially 
for the woman providing the eggs. In 2016, 
a basic IVF cycle cost $20,000 in the United 
States, and most of the time, one cycle does 
not result in pregnancy. Moreover, egg 
retrieval alone accounts for at least 80 percent 
of the cost of IVF, almost all the discomfort, 
and all the health risks, which include ovar-
ian hyperstimulation syndrome, infection, 
 ectopic pregnancy and, in severe cases, death. 
Unlike current methods of PGD, easy PGD 
will be cheap, effective, and painless.

The first six chapters focus on the science 
and technology involved in Easy PGD, 
including molecular biology, human repro-
duction, infertility and its treatments, genetics 
and genetic testing, and stem cell research. 
Greely maintains that Easy PGD is not 
fiction, but a scientific plausibility that can 
become a clinical reality through advances in 
two areas, namely, genetic testing and stem 
cells research. 

The author highlights five methods of 
genetic testing: karyotyping, fluorescence 
in situ hybridization, array comparative 
genomic hybridization, single nucleotide 
polymorphism chips or genotyping, and 
DNA sequencing. Easy PGD requires DNA 
sequencing, which can provide information 
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about chromosomal abnormalities associated 
with Down syndrome and Turner syndrome; 
genetic diseases, such as Tay–Sachs and 
Lesch–Nyhan; cosmetic characteristics like 
hair and eye color; gender; and behavioral 
traits like mathematical or athletic ability. 
For Easy PGD to be feasible,  sequencing 
an embryo’s 6.4 million base pairs must 
become faster, cheaper, and more accurate. 
First, DNA interpretation needs to be highly 
precise, because a single error in one hundred 
translates to tens of millions of errors in the 
whole genome, which could result in mis-
diagnosis. Second, sequencing must become 
less expensive, because the current price of 
$1,500 to $2,000 is cost prohibitive for many 
couples. Finally, sequencing an embryonic 
genome should be fast, to allow physicians 
and parents to diagnose and select an embryo 
for implantation within the short period after 
sperm–egg fusion. Greely thinks that sequenc-
ing the genomes of prospective parents and 
discussing possible genetic results could 
accelerate the process as well. The ability to 
mitigate genetic defects does not, however, 
guarantee that a child will be healthy. At best, 
he may not have some genetic diseases, but 
will he grow up to be healthy?

In addition to overcoming technical  barriers, 
Easy PGD will have to compete with other 
emerging technologies. For example, induced 
pluripotent stem cells (iPSCs) have the poten-
tial to create gametes from the somatic cells of 
potential parents, allowing infertile couples, as 
well as same-sex couples, to have a child of 
their own. Although the application of iPSCs 
avoids certain moral issues, such as masturba-
tion and the destruction of human embryos, a 
child created in this way is technically a clone. 
However, Greely’s big question is, can iPSCs 
mimic human embryonic stem cells? Indeed, 
both iPSCs and genome sequencing can ben-
efit from Easy PGD. Gametes derived from 
iPSCs could be fertilized in vitro, just like 
eggs retrieved from a woman’s ovaries. This 
is Greely’s vision for Easy PGD.

 The second part of The End of Sex shifts 
the focus from science to policy. To what 
extent will prospective parents accept Easy 
PGD? Will it receive government funding 
and insurance coverage? Are there plausible 

alternatives? Greely thinks prevalent eco-
nomic, political, and legal factors in the United 
States will provide a path for the social accep-
tance of Easy PGD and foresees an increase 
in demand for it, especially among asexual 
and homosexual people and among women 
who want to use IVF without undergoing egg 
retrieval. A large and very profitable  fertility 
clinic industry is likely to invest in the proce-
dure, and Easy PGD will receive support from 
both private insurance companies and public 
health programs because of its potential to 
reduce health care costs. The legal system is 
also likely to favor the use of Easy PGD if the 
devices, drugs, and procedures are safe and 
effective. Furthermore, politicians will prob-
ably support it for reasons of public helathand 
reproductive rights.

The third section of the book touches on 
the implications and practical consequences 
of Easy PGD’s widespread adoption. Will it 
be safe, or will it pose long-term health risks 
to children? How will it affect family life and 
relationships? Will the technique be as acces-
sible as natural conception? Will society treat 
children conceived by this method the same 
as those conceived naturally? Will Easy PGD 
for whatever reasons be enforced or banned 
by the government and regulatory agencies? 

If Easy PGD becomes a safe and effective 
clinical reality, there are three probable out-
comes: either it will never be used for various 
reasons, such as religion; its use will be regu-
lated; or its use will be unrestricted. Although 
Greely observes that unregulated Easy PGD 
is laden with several possible bad conse-
quences, he believes the benefits of regulated 
genetic selection—decreased human suffering, 
parents’ opportunity to have the best kind of 
their own children, and freedom to use the 
technique—outweigh it risks. This basically 
explains Greely’s position about Easy PGD, 
which acknowledges the four biomedical 
principles: autonomy, in freedom of parental 
choice; nonmaleficence, in regulation of the 
safety of Easy PGD; beneficence, in a decline 
in genetic disease and health care expendi-
tures; and justice, in equal access to Easy PGD. 

As mentioned earlier, Greely is not inter-
ested in whether Easy PGD is good or bad 
but in whether it is safe and effective. In his 
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view, the development of Easy PGD and other 
reproductive technologies is inevitable, and he 
intends each person to make his own decision 
about them. In this, the book is meant for 
everyone. Greely’s style of writing is simple 
and articulate, such that anyone can read and 
understand it even without a background in 
biology. However, The End of Sex is better 
suited for professionals in the areas of genet-
ics, stem cells research, bioethics, philosophy, 
theology, psychology, public health, repro-
duction, and family life. This is because there 
are many implications, risks, and problems 
involved in Easy PGD that Greely admits are 
still unknown but hopes to find out after sev-
eral years of following children born through 
this process. These children would become, 
as it were, human lab rats. 

Without doubt, Greely is fascinated by 
molecular biology and biotechnology and 
has a great imagination. Nonetheless, things 
that seem beneficial in theory may not be 
so in reality, especially in the long run. For 
instance, there are as yet no examples of 
healthy forty-year-olds conceived through 
IVF. Greely himself affirms that Easy PGD 
may ensure that a child does not have some 
genetic disease, but it cannot guarantee that 
the child will be healthy. Furthermore, the 
genetic selection involved in Easy PGD can 
cause problems that far outweigh its benefits. 
For example, how should parents and physi-
cians handle situations in which selected traits 
turn out to be noncomplementary? Although 
the author raises this concern, he thinks it can 
be resolved through genetic counseling. How 
plausible is this, given the complexities and 
dynamism of human nature? Additionally, 
Easy PGD could lead to social predetermina-
tion insofar as it denies a child the right to an 
open future. Indeed, our futures are already 
limited by other factors, and Greely does not 
believe it must be left as open as possible. 
Conversely, parents may select traits that pre-
dispose their child to something they think is 
important but that ultimately may not appeal 
to the child. One possible situation is that a 
child is disposed to be a stellar athlete, but he 
wants to be an engineer. 

Greely blatantly neglects the morality of 
Easy PGD. Whether safe and effective or 

not, it will lead to the abuse of parenthood 
through uniparenthood, commercialization of 
iPSCs-derived gametes, incestuous relation-
ships, multiparenthood, and nonconsenting 
parenthood. Deriving gametes from iPSCs 
threatens our sense of the sacredness of 
human life. Additionally, the eugenic control 
it grants invites new abuses. Rich and pow-
erful nations or even terrorist groups could 
create weaponized human beings. We could 
also lose the genetic diversity that makes our 
society beautiful. Although these things will 
happen whether Easy PGD is regulated or not, 
Greely thinks regulation will forestall some 
problems. But Easy PGD has the potential 
to terminate our civilization. Imagine a gen-
eration of genetically selected children who 
later use the procedure to bring forth their own 
children, who in turn use the same procedures 
for their offspring. Sooner or later, subsequent 
generations will have no idea of natural 
human reproduction. What would become 
of the human species? Greely says it is their 
world, let them decide for themselves. But 
if they are to decide for themselves, why are 
decisions being made for them by preselecting 
their genes?

The risks, disadvantages, and problems of 
Easy PGD exceed its benefits. The family, 
society, and the future of humanity are at 
stake if Easy PGD is allowed to undermine 
the sanctity of life and human dignity. Pope 
St. John Paul II was firm on this when he said, 
“Respect for life . . . is the ultimate guiding 
norm for any sound economic, industrial or 
scientific progress. . . . No peaceful society 
can afford to neglect either respect for life or 
the fact that there is an integrity to creation.”1 
Paul Ramsey rightly noted that “human beings 
should not play God before they have learned 
to be human beings, and when they are human 
beings they will not want to play God.”2 

norBerT c. opArAJi
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