BMJ 2017;359:j4517 doi: 10.1136/bmj.j4517 (Published 2017 October 10)

Page 1 of 2

Editorials

Sperm counts, testicular cancers, and the environment
Disturbing trends in men’s reproductive health demand urgent attention
Niels E Skakkebaek professor of paediatric endocrinology and andrology
Department of Growth and Reproduction, Rigshospitalet, University of Copenhagen, Denmark

A recent meta-analysis by Levine and colleagues1 showing
significant declines in sperm counts among men in the Western
world caught considerable media attention.2 The Levine study
followed a similar report in The BMJ 25 years ago.3 Should we
be concerned? Is male reproductive health really at risk?
Meta-analyses have some inherent limitations. However, an
important and often overlooked point about data on the quality
of semen is that trend data should be interpreted with a holistic
view of male reproductive health problems, including parallel
trends in testicular germ cell cancer (TGCC). Incidence of this
cancer has risen substantially over the past few decades,
particularly in young men.4 Increases seem to be occurring even
in countries that have had low incidence. TGCC is linked to
risk of poor semen quality: reports suggest that countries with
a high incidence of this cancer have generally lower semen
quality and vice versa.5
Another good reason to pay special attention to the trends in
testicular cancer is that registry data are considered to reflect
true disease incidence. There are no large screening programmes
that might skew incidence rates, as there are with cancers such
as prostate. Importantly, strong clinical evidence exists that
testicular cancer and spermatogenic disorders are biologically
interrelated.6 This relation seems to have a fetal
origin—congenital cryptorchidism is a risk factor for both TGCC
and poor semen quality.6 7 One hypothesis is that these male
reproductive disorders may be linked through a testicular
dysgenesis syndrome,8 9 also affecting the function of
testosterone producing Leydig cells. The serum testosterone
concentrations among healthy men in the US, Denmark, and
Finland have shown noteworthy falls over recent decades.10 11

Environmental influences
What could be causing such disturbing trends? The short answer
is that we do not know. However, data suggesting that the
incidence of testicular cancer has more than doubled in recent
decades4 leaves little doubt that we should look into
environmental causes— including lifestyle effects. Alterations
in our genome cannot explain the observations as changes have
occurred over just a couple of generations.
Environmental exposures can come through food, water, skin,
and work and home environments. Both wildlife research and

experimental studies suggest that modern lifestyles are
associated with increased exposure to various endocrine
disrupting chemicals such as pesticides that together may be
harmful to wildlife and humans even though exposure to
individual chemicals is low.12 13 However, little has been done
to explore their potential effects on semen quality and testicular
cancer. In particular, studies of maternal exposures in pregnancy
and the subsequent reproductive function of their sons are
needed.
Should we be worried about our future ability to reproduce
ourselves, as some media coverage has claimed?14 This
inconvenient question makes sense when we look at what is
going on in fertility clinics all over the world—more and more
children are now born after in vitro fertilisation, intracytoplasmic
sperm injection, and insemination with partner or donor sperm.15
However, despite increased use of assisted reproduction, fertility
rates in many countries remain well below the replacement rate
of an average of 2.1 children per woman. In many European
countries, including Germany, Japan, and Singapore, fertility
rates range between 1.0 and 1.5, and fertility has become
important in political and economic debates.
In order to help future generations we must act now to prioritise
new basic and clinical research programmes in reproductive
medicine. Simple research questions urgently need answers.
What is the role of exposure to endocrine disrupting chemicals
in reproductive trends? What is the role of lifestyle factors,
including recreational drugs? What is the role of dysgenesis of
fetal testis caused by maternal exposures? Why is the incidence
of testicular cancer increasing among young men of reproductive
age?
Medical researchers cannot do it alone. We need health and
research authorities that can see the urgent need for research in
reproductive medicine, not just more infertility treatments, which
are a short term solution for individuals not for the fertility of
future generations. It’s even possible that the use of
intracytoplasmic sperm injection to overcome poor semen
quality may be producing new generations with poor
reproductive health.16
We have already waited too long. As New York Times columnist
Nicholas Kristof recently wrote: “Our human future will only
be as healthy as our sperm.”17
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