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Infertility affects about 8% to 12% of couples, with male infertility being responsible
for about 30% of cases. Sexually transmitted infections (STIs) are known to cause com-
plications of pregnancy and are associated with tubal infertility in females, but the asso-
ciation with male fertility is still controversial. The prevalence of curable STIs has risen
to an estimated 448 million a year with the number of people living with human im-
munodeficiency virus (HIV) at 34 million. This review looks at the evidence available
to date, regarding the effect of STIs and male accessory gland infections on markers
of male fertility and the evidence that STIs negatively affect sexual functioning, thus

adversely affecting the ability to conceive. The review will also cover new developments ~ Corresponding Author:
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INTRODUCTION

Sexually transmitted infections (STIs) are common
worldwide. There were an estimated 34 million people liv-
ing with human immunodeficiency virus (HIV) in 2010 [1]
and the estimated number of new infections with curable
STIs has risen to 448 million per year [2]. Pelvic in-
flammatory disease (PID), a complication of chlamydia and
gonorrhoea, is associated with female tubal infertility.
STIs are known to cause complications in pregnancy in-
cluding miscarriage, preterm labour and still birth. Some
STIs can also have a significant effect on the morbidity and
mortality of the neonate. However, the effect of these in-
fections on male fertility is less clear.

The medical definition of infertility is the failure to con-
ceive after 12 months of unprotected intercourse. This con-
dition is estimated to affect about 8% to 12% of couples [3]
with an estimated 48.5 million couples worldwide unable
to have a child after five years [4]. Though often perceived
as a female disorder, male infertility is thought to be re-
sponsible for around 30% of cases with an additional 20%
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to 30% caused by combined male and female factors.
Infertility is a very emotive condition and has significant
impact on the psychological health of the couples involved.
The World Health Organization (WHO) definition of
health is “a state of complete physical, mental and social
well-being, and not merely the absence of disease or
infirmity.” Thus, infertility does adversely affect health.

There are many factors that affect male fertility (Table
1). We review the available evidence linking male in-
fertility and sexual function with STIs. Another important
factor to consider when assessing fertility is sexual
function. Men with erectile dysfunction tend to have prob-
lems with penetrative sex. The psychological effect of a sex-
ual infection may impact on sexual functioning. Addre-
ssing such issues may alleviate symptoms and allow natu-
ral conception.

MALE ACCESSORY GLAND INFECTIONS

Male accessory gland infections (MAGIs) include prostati-
tis, urethritis, epididymitis and orchitis. These infections
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TABLE 1. Causes of male infertility

General factors
Age
Obsesity
Stress
Strenuous riding (bicycle, horse riding)
Tight underwear
Poor dietary intake zinc and vitamin C
Toxins
Alcohol
Tobacco smoking
Recreational drugs-marijuana
Anabolic steroid use
Environmental toxins: radiation, lead, mercury, heavy metals,
pesticides
Medications
Chemotherapy
Phenytoin
Spironolactone
Sulfasalazine
Nitrofurantoin
Herbal remedies: extract of Tripterygium wilfordii
Steroids
Chromosomal abnormalities
Genetic defects on the Y chromosome
Y chromosome microdeletions
Klinefelters syndrome
Abnormal chromosomal number: Robertsonian translocation
Hormonal factors
Hypothalamic disorder
Panhypopituitarism: injury, tumours, infections, genetic
Hyperprolactinemia
Congenital adrenal hyperplasia
Primary hypogonadism
Hypothyroidism
Testicular factors
Cryptorchidism
Varicocele
Trauma
Hydrocele
Orchitis with atrophy: mumps, gonorrhea, tuberculosis,
brucellosis, typhoid
Torsion
Testicular cancer
Idiopathic
Post-testicular causes
Epididymal obstruction
Vas deferens obstruction
Lack of vas deferens: cystic fibrosis
Hypospadias
Retrograde ejaculation
Sexual dysfunction
Erectile dysfunction
Premature ejaculation
Ejaculatory incompetence

are potentially curable causes of male infertility, though
studies so far have not been conclusive in showing an effect
on sperm quality and male fertility. Comhaire et al. [5] per-
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formed a double blind prospective study looking at the ef-
fect of doxycycline in infertile couples with MAGI. Only
1.6% of infertile couples evaluated had abnormal semen
quality with the presence of MAGI as the only demon-
strable cause. Sperm motility and morphology showed im-
provement over time, whether treated or not, but this im-
provement did not seem to enhance the probability of
conception.

Prostatitis is often listed as a cause of male infertility,
but the evidence for this is inconclusive. Nonetheless, it is
logical to consider that any disease process that affects
prostate function may affect spermatozoa and fertility.

Prostatitis has recently been classified into four distinct
conditions by the National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK) of the National
Institutes of Health. Acute bacterial prostatitis, chronic
bacterial prostatitis, chronic prostatitis/chronic pelvic
pain (this may be inflammatory or noninflammatory) and,
finally, asymptomatic inflammatory prostatitis, which is
often found coincidentally when investigating other uro-
logical conditions or fertility issues. Hopefully, with this
clear definition of chronic prostatitis that can be used
worldwide, it will be easier to compare studies in the future,
allowing categorization and evaluation of chronic prostati-
tis and its relationship with male fertility.

A study by Christiansen et al. [6] published in 1991 com-
pared patients with a diagnosis of chronic abacterial pros-
tatovesiculitis (current NIDDK classification of chronic
prostatitis/chronic pelvic pain) with age-matched asymp-
tomatic controls. The patients in the prostatitis group all
had ultrasound evidence of chronic inflammatory changes.
The study showed that patients in this group had an in-
creased incidence of disturbed sperm quality and azoo-
spermia, though some were normospermic. Not all patients
in the prostatitis group had leukospermia and the degree
of the leukospermia did not predict the extent of the dis-
turbance of semen quality. Giamarellou et al. [7] inves-
tigated 30 men with chronic prostatitis and leukocytosis
who had been treated with long term antimicrobials. There
was an improvement or normalization of the sperm count
in 70% of these men. Chronic prostatitis is associated with
several pathogens, and it is possible that some pathogens
may have a greater effect on fertility than others. For exam-
ple, a study by Mazzoli et al. [8] compared the effect of
chronic prostatitis due to Chlamydia trachomatis with
chronic prostatitis due to other uropathogens. In this
study, chronic prostatitis associated with chlamydia
caused lower sperm concentration, poor motility and af-
fected morphology more than the effect of prostatitis due
to other uropathogens.

Urethritis is most commonly caused by infections with
C. trachomatis, Neisseria gonorrhea, Ureaplasma ure-
alyticum or Mycoplasma genitalium. Other less common
causes are Trichomonas vaginalis (TV), Herpes simplex vi-
rus (HSV), allergic reactions and trauma. There have been
several studies investigating the effect on sperm quality
and fertility of these bacterial pathogens. Rybar et al. [9]



Sexually Transmitted Infections and Fertility

demonstrated that semen contaminations with Mycopla-
sma spp. and chlamydia were associated with decreased
sperm concentrations, with mycoplasma having the great-
est adverse effect on sperm quality (concentration, mo-
tility, morphology and DNA condensation). However, de-
spite successful antibiotic treatment, semen quality pa-
rameters did not improve at 3 months post treatment.
When assessing sperm chromatin integrity by the presence
of DNA breaks, there was no evidence that this was asso-
ciated with either Mycoplasma spp. or chlamydia. A study
in the United Kingdom (UK) recently found that there were
more abnormalities of semen parameters in attendees of
Genitourinary clinics, especially those patients with
asymptomatic, chlamydia negative, nonspecific urethritis
than in men seeing a general practioner for evaluation of
possible infertility [10]. Contradictory to this, Gunyeli et
al. [11] found no difference in the prevalence of the patho-
gens associated with urethritis, when comparing fertile
and infertile couples. It is possible that the coexistence of
other factors simultaneously present with an infection may
lead to impaired fertility.

C. trachomatis is one of the most common STIs world-
wide and the most commonly reported bacterial STI in
England and the United State (US). The majority of cases
in males are asymptomatic. Possible infertility is a com-
mon anxiety when given a diagnosis of chlamydial infec-
tion. Chlamydia is associated with PID and female tubal
infertility, although the connection is less clear in relation
to male fertility where the research has been contradictory
and inconclusive.

Several studies over the years have shown that the de-
tection of Chlamydia in either semen or urine has been as-
sociated with a reduction in some of the parameters of
sperm function and number. Rybar et al. [9] showed a re-
duction in sperm numbers. Separate studies by Cengiz et
al. [12], Gallegos et al. [13], Gdoura et al. [14], and Kokab
et al. [16] all confirm that the presence of Chlamydia is in-
deed associated with a reduction of the percentage of pro-
gressively motile sperm with Cengiz et al. [12] also demon-
strating abnormal morphology and reduced viability.
Gallegos et al. [13], reported sperm DNA fragmentation
that improved when the Chlamydia infection was treated,
this is contradictory to the findings of Gdoura et al. [14],
who found no evidence of DNA fragmentation. Despite
showing a reduced percentage of progressively motile
sperm Kokab et al. [15], found no evidence of an effect on
the percentage of immotile or viable sperm and Vigi et al.
[16], showed no significant effect on sperm concentration,
motility and/or morphology at all. Contradictory findings
have also occurred in studies looking at the effect of the
presence of C. trachomatis antibodies on fertility, with
Joki-Korpela et al. [17] suggesting an association, whereas
Ochsendorf et al. [18] found that, despite an associated in-
flammatory response, there was no effect on sperm
parameters. It has been shown that the presence of elemen-
tary bodies of C. trachomatis serovar E within the lab set-
ting caused a significant decrease in motile sperm with an
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increase in dead spermatozoa [19], thus suggestive of some
direct effect of Chlamydia on sperm.

There are several theories as to how Chlamydia may af-
fect male fertility. These include a direct effect of the
Chlamydia organism, the presence of associated in-
flammation, or the development of antisperm antibodies
triggered by Chlamydia. The results of studies to date have
been inconclusive in determining whether there is any ef-
fect on male fertility due to Chlamydia and if there is such
an effect, whether it is resolved by treatment.

Gonorrhea is caused by N. gonorrheae, a gram-negative
diplococcus. Worldwide, there are an estimated 62 million
people infected annually [20]. It is the second most common
STI in the UK and a common cause of urethritis. In
England, there were 20,965 cases in 2011, a 25% rise from
2010 [21]. In 10% of cases of gonorrhoea, there is concurrent
chlamydial infection. If not promptly or adequately treat-
ed, the subsequent scarring and obliteration of the epi-
didymal canal following an acute infection is usually per-
sistent even after cure. If bilateral, the infection will result
in obstructive azoospermia [22]. With increasing multi
drug resistance gonorrhea, this complication may become
more prevalent in the future.

Acute epididymitis is most commonly caused by bacte-
rial infection. A STI such as chlamydia or gonorrhea is the
most common cause in men less than 35 years of age. In old-
er men, especially those with a history of bladder outlet ob-
struction, Escherichia coli is more common. Rarer causes
of epididymitis include Mycobaterium tuberculosis. Non
infectious causes include Behcet’s disease, urethral ma-
nipulation, post vasectomy, and as an adverse effect of
amiodorone. Syphilitic epididymitis has also been de-
scribed and classified into three forms: acute diffuse inter-
stitial, chronic diffuse interstitial, and gummatous [23].
With any chronic inflammatory process, there is a risk of
fibrosis and scarring with the potential to cause ob-
struction of the epididymis. Though uncommon, bilateral
occlusion of the epididymides is a cause of azoospermia and,
therefore, male infertility.

Orchitis may be caused by a variety of viral or bacterial
infections (Table 2). The most well known cause is mumps,
which is commonly associated with unilateral or bilateral
orchitis if it occurs after puberty. This can cause reduced
fertility. Though uncommon, complications of orchitis in-
clude testicular atrophy or infarction and may affect
fertility.

VIRAL STIs

Genital herpes is caused by HSV type 1 and 2. After initial
inoculation, the virus travels continuously between the
skin or mucous membrane and the sensory nerve bodies.
Schiffer et al. [24] recently demonstrated that recurrence
occurs only when the virus is no longer controlled by the
CD8 dermal cells. Previously it was postulated that trans-
mission only occurred with active disease, but although
transmission is most likely during periods of activity, Wald
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TABLE 2. Causes of orchitis

Viral
Mumps
Varicella
Coxsackievirus
Echovirus
Cytomegalovirus

Sexually transmitted infections
Chlamydia
Gonorrhea
Syphilis

Urinary pathogens
Escherichia coli
Klebsiella pneumoniae
Pseudomonas aeruginosa
Staphylcoccus spp
Streptococcus spp

Other bacterial causes
Tuberculosis
Typhoid

Other causes
Ischaemic - post inguinal hernia repair
Drug induced - amiodarone

et al. [25] demonstrated that asymptomatic shedding of the
virus does occur without evidence of lesions. Fleming et al.
[26] found that, in the US, up to 90% of people who are HSV
type 2 antibody positive have never knowingly had an out-
break of genital herpes. With the development of polymer-
ase chain reaction (PCR) techniques, the diagnosis of active
HSV has improved. Serum antibody tests can be per-
formed, but only confirm previous exposure to HSV 1 or 2.

Conclusive evidence for the association of HSV 1 and 2
with infertility is lacking. El Borai et al. [27] did show that
HSV DNA has been found more frequently in infertile men.
Regarding the effect on sperm count and motility, the re-
sults of studies are very contradictory. Several studies
have shown a significant effect of HSV [28-30], specifically
on sperm count and motility, whereas many other studies
dispute this association [27,31]. Bezold et al. [28] have
shown that HSV positive men have a reduction in citrate
and alpha glucosidase levels, which is associated with im-
paired prostate and epididymal function and may well be
postulated as a causative link to abnormal semen
parameters. Kundsin et al. [32] and El Borai et al. [33] have
both observed that treating couples for HSV with acyclovir
has led to pregnancy, though these studies were on a small
number of couples.

The frequency of sexual activity is important, especially
in subfertile couples. If either partners is suffering from fre-
quent bouts of HSV, this may affect the frequency and tim-
ing of unprotected sexual intercourse. Suppressive treat-
ment with antivirals is known to reduce the clinical epi-
sodes of HSV infection and also asymptomatic shedding of
the virus. Corey et al. [34] demonstrated that daily sup-
pressive treatment with valaciclovir reduced transmission
rates in serodiscordant couples. Reducing the frequency of
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episodes of HSV, allowing more frequent unprotected sex,
and with the reassurance of a lowered transmission risk,
conception rates may be improved.

There are more than 30-40 types of human papil-
lomavirus (HPV) that are known to affect the genital
region. Dunne et al. [35] recently published US prevalence
rates of 26.8% among females aged 14 to 59 years.

Studies of HPV and male fertility have tended to focus
on subtypes 16 and 18, the high grade oncogenic viruses.
The studies to date are conflicting in their findings, and it
is not clear that HPV affects fertility. Bezold et al. [28],
showed that the presence of HPV significantly reduced to-
tal sperm count, with Lai et al. [36] demonstrating asso-
ciated asthenospermia.. A trend towards impaired sperm
function was seen in several other studies, though the re-
sults were not statistically significant. [35-37] In contrast,
Rintala et al. [37] and Tanaka et al. [38] saw no effect on
sperm volume, sperm concentration or vitality of sperm,
nor any associated oligospermia or asthenospermia.
Rintala et al. [37] postulate that it is unclear whether HPV
has a direct effect on the sperm or if the presence of HPV
alters the pH of the semen, thus impairing sperm motility.

Although the global epidemic of HIV seems to have stabi-
lised with only an estimated 2.7 million new infections per
year compared to the peak of 3.2 million in 1997, more peo-
ple worldwide are living with HIV infection due to the de-
velopment and increased availability of highly active anti-
retroviral therapy (HAART). In 2010, UNAIDS (Joint
United Nations Programme on HIV/acquired immune de-
ficiency syndrome [AIDS]) estimated 34 million people
were living with HIV infection [1]. Most people, if diag-
nosed early in the disease, should expect a near to normal
life expectancy. This, with the reduction of mother to child
transmission with HAART to 0.1% [39] has changed peo-
ple’s perceptions of conceiving with HIV.

HIV has been shown to impact on male fertility.
Shevchuk et al. [40] showed that with prolongation of sur-
vival in AIDS patients, there was a more pronounced loss
of germ cells within the testes. Several studies have shown
abnormal sperm parameters, while others, such as
Crum-Crianflone et al. [41], suggest that HIV is a known
cause of secondary hypogonadism and thus a low testoster-
one level. Low testosterone is associated with a reduced
sperm count. Crittenden et al. [42] showed that HIV pos-
itive men have more viscous semen containing fewer motile
sperm and more round cells. Nicopoullos et al. [43] also de-
scribed a significant alteration in sperm parameters in
HIV positive men, with reduced ejaculate volume, sperm
concentration, progressive motility and total count. Less
normal morphology was seen. There was a positive correla-
tion observed between CD4 count and sperm concen-
tration, total count, motility, progressive motility type
‘a’+‘b’ and postpreparation concentration, and also a sig-
nificant negative correlation with normal sperm morpho-
logy. Nicopoullos et al. [43] went on to show that taking
HAART with a HIV viral load of <1,000 copies/mL is asso-
ciated with a significantly improved intrauterine in-
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semination (IUI) outcome.

HIV-positive status and conception is a challenging
problem when dealing with serodiscordant couples. If one
partner is HIV positive and the other is HIV negative, how
does a couple conceive when we promote safe sex and con-
dom use to prevent transmission? If it is only the female
that is HIV positive, this is easily overcome by using
self-insemination. Untreated HIV infection is associated
with an increased risk of spontaneous abortion, stillbirth
and prematurity. Antenatal screening and the use of
HAART has reduced these risks but despite treatment HIV
positive women are still less likely to conceive than HIV
negative women.

If the male is HIV positive in the serodiscordant couple,
sperm washing is the ideal way to conceive. Unfortunately,
not all couples have access to sperm washing, but other op-
tions are now available. Sperm washing has been shown
to be safe in protecting the female partner and child from
HIV infection. Bujan et al. [44] reported that in over 3,390
cycles of sperm washing, there has been no documented se-
roconversion of the child or female partner. The technique
used separates the sperm from the seminal fluid and non
germinal cells that potentially carry HIV. The process uses
centrifugation and a “swim up” method that has been
shown by Kato et al. [45] to provide spermatozoa that are
HIV-1 RNA and proviral DNA negative. This sperm is then
used to fertilize the woman during ovulation via IUI or, if
needed, in vitro fertilization or intracytoplasmic sperm
injection.

ARVs can be used to reduce transmission risk and is an
option for couples who do not have access to sperm washing.
Though these methods do not guarantee transmission pre-
vention, it is thought to be a safe option to consider. Pre-ex-
posure chemoprophylaxis (PrEP) is the use of daily anti-
retroviral medication in HIV seronegative people to reduce
the risk of becoming HIV seropositive through sexual
exposure. The ‘Partners in PrEP Study’, led by the Univer-
sity of Washington’s International Clinical Research Cen-
ter, showed a reduction in risk of HIV transmission by 75%
(95% confidence interval, 55 to 87; p<0.001) using once dai-
ly tenofovir-emtricitabine (Truvada) [46]. The Food and
Drug Administration has recently approved the combina-
tion of tenovofir and emtricitabine for use in PrEP. An al-
ternative is to treat the HIV positive partner with HAART
and obtain an sustained undetectable viral load in the
plasma. In 2008, “The Swiss statement” published by the
Swiss Federal Commission on AIDS Related Issues, stated
clearly after reviewing the literature that an HIV-infected
individual is sexually noninfectious provided the in-
dividual complies with antiretroviral therapy (ART), the
viral load has been nondetectable for at least six months,
and there are no additional sexually transmitted diseases
present [47]. A report from the HPTN 052 study of hetero-
sexual couples was subsequently released and showed that
early initiation of ART led to a 96 percent reduction in HIV
transmission to the HIV uninfected partner [48]. For sero-
discordant couples who wish to conceive naturally, the
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BHIVA (British HIV Association) recommends under-
going fertility testing before commencing unprotected sex-
ual intercourse in order to assess whether natural con-
ception is an option [49].

TRICHOMONAS VAGINALIS

WHO figures estimate 173.46 million cases of TV in 1999,
the most common STI worldwide. The estimated preva-
lence in the US is 3.1% [50]. Infection tends to be asympto-
matic, only causing symptoms in about 30% of cases. The
association of TV and infertility is controversial. Tuttle et
al. [51] demonstrated in vitro mixing of sperm with tricho-
monas reduced sperm activity. Jarecki-Black et al. [52] re-
ported that a proteinaeous substance produced by TV kills
sperm rapidly. Gopalkrishnan et al. [53] showed that the
presence of trichomonas was associated with reduced
sperm motility and viability with a reduction in the per-
centage of normal morphology. Treatment significantly
improved these parameters in 50% of men after one dose
of metronidazole. Conversely, a study by Daly et al. [54]
showed no effect on sperm number or motility in the pres-
ence of trichomonas in vitiro. Though inconclusive, the evi-
dence suggests that if there is an effect on sperm due to the
presence of trichomonas, it should in theory be reversible.

SYPHILIS

There are an estimated 12 million new infections reported
annually worldwide [55]. In the UK, the Health Protection
Agency publishes yearly rates of infectious syphilis
(primary, secondary or early latent). After a peak in 2005,
the rates have reduced slightly to 5.6 per 100,000 in 2011
[56]. There were 45,834 reported cases of syphilis in 2010
in the US, at a rate of 14.9 per 100,000 [57]. Disturbingly,
some countries have seen a dramatic rise in reported
syphilis. The newly independent states of the former Soviet
Union had an estimated rate of 120-170 per 100,000 in
1999, compared to 5-15 per 100,000 in 1990 [55].

Although a direct toxic effect of syphilis on male fertility
has not been reported in the literature, complications of
syphilis can affect fertility. Syphilitic epididymitis has the
potential to cause obstruction of the epididymis. Chronic
obliterative endarteritis and interstitial inflammation can
occur in congenital or tertiary syphilis and lead to small,
fibrotic testes [58]. Gummatous lesions cause destruction
of the local tissue and, if occurring in the testicles, may have
an impact on testicular function and fertility. There can al-
so be an indirect effect: tabes dorsalis, a form of neuro-
syphilis, can cause erectile dysfunction.

Much more common than the complications of syphilis
are the devastating effects of untreated infectious syphilis
on pregnancy and the newborn. Spontaneous abortion and
still birth occur in 50% of pregnancies, with mortality of in-
fected infants being over 10% [59]. Before proceeding with
any form of fertility treatment, it is imperative that both
partners should be tested for syphilis and treated when
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indicated.

STIs AND SEXUAL FUNCTION

In addition to any physical effect, the psychological effect
of having an STI may also have an adverse impact on both
male sexual function and fertility and therefore should not
be overlooked. Specifically, psychological stress is common
in patients with prostatitis. 43% of men with symptomatic
prostatitis complain of erectile dysfunction and 24% report
low libido [60], thus adversely affecting the ability to
conceive. HSV is a very stigmatizing disease, in part due
to the incurable nature of the virus. The psychological dis-
tress and psychosexual problems associated with a diag-
nosis of HSV infection and recurrent HSV infections have
been well described in the literature, though there is some
debate as to whether these are due to long term effects of
HSV infection or whether some patients are predisposed
to anxiety [61-63], Carney demonstrated that suppressive
therapy for HSV can result in reduction in anxiety [64]. As
previously suggested, suppressive treatment in serodis-
cordant couples for HSV may not only increase the fre-
quency of sex by reducing episodes of HSV, but also improve
the psychological impact of HSV and concern regarding
transmission, thereby improving sexual function. In prac-
tice, we often see young men complaining of sexual dysfunc-
tion after a diagnosis of HPV infection has been made, al-
though research data is conflicting as to whether HPV
causes psychological problems affecting sexual enjoyment
and frequency of intercourse [65-68]. Lamba et al. [69]
showed that HIV positive males were more likely to suffer
from erectile dysfunction and low sexual desire. Further-
more, patients on HAART were found to have raised estra-
diol levels that were associated with low sexual desire
[69,70].

CONCLUSIONS

Whether STIs affect male fertility is still open to debate.
There are historical issues when comparing these studies.
Different methods of reporting sperm abnormalities con-
tinue to be used, despite the WHO having set standards for
the examination and processing of human semen in 1980.
The fifth edition, published in 2010 has addressed such is-
sues and provides more practical guidance for laboratories
and technicians [71]. Hopefully this will allow a stand-
ardized approach pertaining to methods of sperm collec-
tion, measurement, and interpretation worldwide and en-
able a more robust comparison of results. There is also the
practical difficulty of obtaining normal control samples of
sperm in large enough numbers to provide significant
results.

Diagnostic criteria are also being clarified. For example,
the NIDDK have recategorized prostatitis. Additionally,
there are national and international guidelines for diag-
nosis and treatment of STIs which should provide a basis
for comparable research in the future.

Korean J Urol 2013;54:149-156

Brookings et al

Another critical aspect of any study design is the diag-
nosis of infection. Over the last few years, there has been
a dramatic change in commonly used diagnostic testing
with the increasing use of NAATS and PCR techniques.
The newer tests tend to be easier to perform and also have
better sensitivities when compared to those previously
available. Older studies may have found a lower prevalence
of infection due to the lack of positive diagnosis. It must also
be considered that most tests performed are for acute/ac-
tive disease. It would be ideal when studying infertility and
the long term sequelae of STIs if there were markers of pre-
vious infection. Immunoglobulin G (IgG) for HSV indicates
previous exposure to the virus, but not the site of infection,
nor the current clinical state of infection. Although mark-
ers (i.e., serum IgG for chlamydia) for previous infection are
used in the research setting, these markers are generally
not specific for genital infections. At present, not all STIs
have markers for previously acquired infection. Conse-
quently, the infectious agent itself, the inflammatory re-
sponse provoked, the physical damage, the duration of un-
treated disease and the psychological effect of having an
STI may all play a part in any resultant infertility, making
it difficult to exclude the effect of confounding variables and
influences when designing and comparing studies. In the
meantime, the screening and treatment of both those at
risk of STTs and infertile couples will help reduce the risk
of infertility and the known complications of pregnancy.
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