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INTRODUCTION

The accepted definition of infertility is the failure of a
couple to achieve a successful pregnancy with
1 year of regular unprotected coitus. This condition
is common, affecting almost 15%of couplesworld-
wide, with a male factor implicated in up to 50% of
cases.1 A variety of conditions causemale infertility,
including congenital malformations, exposure to
environmental toxins, genetic and endocrinological
disorders, and infectious and inflammatory condi-
tions (the last condition accounting for almost
15% of cases of male infertility).2 Inflammation is
the body’s response to a noxious agent in an

attempt to eliminate it; the inflammatory response
includes vasodilation, increased blood flow, and
leukocytic infiltration to the infected site. The male
reproductive organs that may be susceptible to
infectious or inflammatory insults include the pros-
tate, testicles, and epididymis, and with spermato-
genesis and adequate sperm function intimately
related to the proper function of these organs, any
state of infection or inflammation may potentially
impair the function of these organs and lead to
altered sperm function, production, or transit. This
review discusses the infectious and inflammatory
conditions that are associated with male infertility
and describes the biologic processes involved,
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KEY POINTS

� Reproductive tract inflammation is common in men with infertility and may be due to infections or
noninfectious causes such as smoking, environmental toxins, vasectomy reversals, and urethral
surgery.

� Although the presence of elevated levels of semen leukocytes is the most commonly used method
to identify inflammation in the male reproductive tract, this is an inaccurate marker for inflammation.

� The use of empiric therapies such as antibiotics, antiinflammatories, and antioxidants may reduce
semen leukocyte levels and improve sperm parameters for some infertile men with pyospermia.

� Chlamydia trachomatis and Neisseria gonorrhoeae screening for men with infertility is warranted in
regions with a high prevalence of infection with these organisms.

� Viral infections, particularly human immunodeficiency virus (HIV), hepatitis B virus (HBV), and
hepatitis C virus (HCV) have been associated with male infertility.
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which lead to impairment in fertility and sperm
parameters.

INFLAMMATION—EFFECT ON THE MALE
REPRODUCTIVE TRACT

Achieving normal fertilizing potential for the human
male involves an intricate process of germ cell divi-
sion andmaturation, sperm transit through an elab-
orate maze of tubules, and the addition of fluids
from accessory organs, allowing the germ cell to
become fully functional.3 Secretionsby theprostate
gland, seminal vesicles, and bulbourethral glands,
including essential lubricants and products like
zinc, citric acid, a-glucosidase, and fructose are
crucial to attaining final normal sperm physiology.
The completion of this delicate process described
involves an intricate interplay between various
organs with patent ducts: all these processes are
unfortunately susceptible to various inflammatory
and infectious insults (Fig. 1).
Inflammation is a complex process whereby the

body reacts to infectious, traumatic, or chemical
insults, causing an influx of activated leukocytes
and various supporting cells and extracellular pro-
teins.3 Although chronic inflammation usually de-
velops after an acute symptomatic insult, it may
also occur in tissue without a known history of
injury or insult. In fact, most men who have a geni-
tourinary (GU) tract inflammation have no symp-
toms of this inflammation.
It is this latter insidious process that is most

worrisome in the male reproductive tract. Evalua-
tion of testicular tissue specimens from asymp-
tomatic infertile men reveals leukocytic infiltration
in greater than 50% of men.4

The impact of any inflammation or infection of
the male reproductive tract on fertility depends

on many factors, including the chronic versus
acute nature of the disease and the type of in-
vading pathogen (Fig. 2). However, noninfectious
inflammatory reactions may also affect the male
reproductive tract. Lymphocytic infiltrates are
commonly observed in patients with testicular
seminoma, others with carcinoma in situ, and
even in the contralateral testis of patients with uni-
lateral tumors.5,6

The inflammatory response is amplified by acti-
vated lymphocytes and macrophages through the
release of cytokines, which includes a family of
biologic response modifiers such as chemokines,
interleukins, and growth factors.7 The main medi-
ators of the inflammatory response in the male
reproductive tract are the proinflammatory cyto-
kines tumor necrosis factor (TNF)-a, interleukin
(IL)-1a, and IL-1b.3 These signaling molecules
are released by activated leukocytes and act in
a synergistic fashion to allow cells to systemati-
cally eradicate the noxious insult. The cytokines
IL-6, IL-8, and IL-10 are also released in states
of inflammation and are found in varying levels in
the semen of subfertile men with differing seminal
defects, suggesting that semen cytokine profiling
may potentially be used to detect inflammation
in the male reproductive tract and may possibly
help more accurately categorize subfertile men
to aid in future treatment.8,9 Furthermore, IL-6
levels were also found to be elevated in patients
with nonpathogenic inflammation, also suggesting
its use as a marker of this condition.10

Inflammation of the testicles may lead to sper-
matogenic arrest and a decrease in serum levels
of testosterone and luteinizing hormone, thereby
affecting the dual functions of spermatogenesis
and steroidogenesis.3,11 The secretion of both
TNF-a and IL-1a during the inflammatory response

Fig. 1. Synergistic effect of inflammation and infection leading to male reproductive tract dysfunction and/or
obstruction.
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