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�
Infertility can affect up to 15 % of couples
during their reproductive lives and is known 
to be multifactorial. However, there is no

doubt that micro-organisms play a significant causative
role. One organism in particular, Chlamydia trachomatis,
is known to cause pelvic inflammatory disease (PID) in
females which can result in ectopic pregnancy and/
or infertility. What is not known is the impact 
C. trachomatis has on male fertility. Indeed, the question
as to whether urogenital infections influence male
fertility has long been controversial.

� Infertility
There are several causes of infertility in humans. In
infertile females, there are often ovulatory and tubal
problems as well as endometriosis. In infertile males,
sperm function is often affected and in some cases 
there is a complete absence of sperm. Overall, it is

thought that at least 50 % of all cases of infertility 
have a contributory factor on the male side, many of
which are poorly understood or unexplained. Despite
advances in the treatment of infertility, it is always
preferable to seek prevention rather than cure. There 
is a need to raise a general awareness of the harmful 
effects that both increasing body weight and advancing
female age can have on fertility, as well as the hazards 
of smoking and consumption of certain drugs, including
alcohol. In particular, the importance of sexual health
risks on fertility must be emphasized, including
exposure to C. trachomatis.

� The organism
From a microbiologist’s point of view, chlamydia is an
unusual organism with a unique developmental cycle:
alternating between a non-replicating, infectious
elementary body (EB) and a replicating, non-infectious

reticulate body (RB). It is an obligately intracellular
Gram-negative bacterium (not a virus!), requires
growing cells, such as in tissue culture, to remain viable
and produces inclusion bodies that can be visualized
using a fluorescent antibody; it will not grow on an 
agar plate.

In the UK between 1996 and 2001, the number of
genital chlamydial infections increased by 108 %; this 
is thought to be due to unsafe sexual behaviour. Recent
figures still indicate significant increases: in August
2002 infections caused by C. trachomatis outnumbered
those associated with any other organism, and this 
was the first time in 30 years that a bacterium rather 
than a virus had been responsible for the UK’s most
commonly diagnosed sexually transmitted disease.
Worldwide there are believed to be about 50 million 
new cases of genital chlamydial infections annually. 
This has considerable economic consequences, with
treatment costs for chlamydial infertility in females 
in the USA thought to be in the region of $3 billion 
per year. In an attempt to curtail chlamydial infections 
in the UK, there have been pilot studies of screening
certain population groups, the aim being to make
screening nationwide, so that treatment can be initiated
and contacts actively followed up. However, laboratory
diagnosis of C. trachomatis has long been problematic 
and has resulted in many individuals not being
diagnosed and therefore not being treated; not
surprisingly, this is an epidemiological nightmare. 
The situation is further exacerbated by the fact that 
a large number of infections in males and the majority 
in females are asymptomatic. Very recently the Ministry
of Defence announced that it had developed a new, 
more rapid diagnosis of chlamydia in urine with 
results on-site within 40 minutes. This is very exciting
news and we all eagerly await further information on
this.
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Chlamydia trachomatis growing in
McCoy cells showing several green
fluorescent inclusion bodies.
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Developmental cycle of Chlamydia
trachomatis (EB, elementary body;
RB, reticulate body).
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� Interaction of C. trachomatis with sperm
Genital infections in the male often begin with a
urethritis which can sometimes progress to the upper
genital tract and lead to epididymitis and prostatitis.
Although the role of C. trachomatis in prostatitis is less
clear, in young males chlamydial infection can lead to
inflammatory blockage of the epididymis and a much
reduced number of sperm. It is also known that C.
trachomatis can attach to sperm (a process sometimes
known as hitchhiking), and this has been thought to be a
means of spreading infection from males to females. Few
studies, however, have considered whether direct
exposure to C. trachomatis itself may compromise sperm
function and thereby lead to subfertility by a route which
is independent of any damage to the reproductive
epithelium.

The results of previous work on whether C. trachomatis
infection has a significant effect on human sperm
function have been confusing. Some work has suggested
that chlamydial infection is associated with reduced
semen quality whilst other studies suggest not.
However, these investigations are open to criticism
because:
�no study takes into account the significant inter- and

intra-individual variation that is known to exist in
semen quality;

�unreliable semi-quantitative manual methods to
assess semen quality have been used that are known to
be subject to large measurement errors;

�poor methods have been used to diagnose chlamydial
infection which are known to be problematic and
produce inaccurate findings.
With improved methods now in use it has been clearly

shown that when chlamydial EBs are added to sperm

there is a dramatic decrease in motility and concomitant
loss in viability after only a few hours co-incubation.
Exactly how chlamydial EBs are able to cause sperm
death is currently unknown, but we do know that
lipopolysaccharide (LPS) is the principal virulence factor.
Furthermore, in comparison with LPS extracted from
enterobacteria including Escherichia coli, LPS from C.
trachomatis has been shown to be 500 times more potent,
which suggests that the presence of even relatively 
small quantities of chlamydial LPS in either the male 
or the female genital tract is likely to be spermicidal.
Chlamydial infection in men could directly reduce
semen quality by reducing sperm activity. Indirectly,
sperm in the female genital tract in contact with
chlamydia could be compromised. Therefore, if we apply
in vitro findings of co-incubation to those which may
occur in vivo, chlamydial infection of either or both
partners could reduce fertility by effects on sperm
function.

In the light of these findings, now is the time to 
reconsider the following issues. If C. trachomatis is
spermicidal, then we need to make sure that in In Vitro
Fertilization (IVF) treatment both partners are screened
and treated if necessary to exclude chlamydial infection
or the outcome may not be successful. Perhaps we should
also be looking more closely at the long-term effects of
chlamydial infection on semen quality and whether
conventional antimicrobial therapy is sufficient to
restore it. With improved laboratory diagnosis and
screening this should be more of a possibility.

� Conclusions
The idea that urogenital infections, including those
caused by C. trachomatis, influence male fertility has long
been controversial. What we now know from in vitro
experiments using human sperm is that C. trachomatis is
rapidly spermicidal. If shown to be true from in vivo
studies, these findings would have major consequences
for some types of infertility and their management. This
would certainly further raise the profile of what is already
a major genital pathogen. It is arguable that sperm
quality has been on the decline in the Western World 
for some considerable time, and the finding that we have
a potentially spermicidal and infectious causal agent in
increasing numbers in society is unwelcome news.
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RIGHT:
Attachment of green fluorescent
Chlamydia trachomatis elementary
bodies to human sperm.
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BELOW:
Number of genital chlamydial
infections in England, Wales and
Northern Ireland between 1996 and
2001 (� , females; � , males).
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