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Of the chlamydia species that can cause infections in humans, C. trachomatis is respon-
sible for lower urinary tract diseases in men and women. C. trachomatis infections are
prevalent worldwide, but current research is focused on females, with the burden of
disease and infertility sequelae considered to be a predominantly female problem.
However, a role for this pathogen in the development of male urethritis, epididymitis,
and orchitis is widely accepted. Also, it can cause complications such as chronic prostati-
tis and infertility. This review summarizes C. trachomatis infection in the male genito-
urinary tract, including urethritis, epididymitis, orchitis, and its complications, and
addresses the microbiology, epidemiology, screening, clinical manifestations, diag-
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nosis, and treatment.
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MICROBIOLOGY

Chlamydiae are small gram-negative obligate intracellu-
lar microorganisms that preferentially infect squamoco-
lumnar epithelial cells. Chlamydia species which can
cause infections in humans are C. pneumoniae, C. psittaci
and C. trachomatis. Of the three species, C. trachomatis is
responsible for sexually transmitted diseases (STDs) in
men and women. Identified in 1907, C. trachomatis was the
first chlamydial agent discovered in humans [1]. The life
cycle of C. trachomatis consists of an extracellular form (the
elementary body) and the intracellular form (the reticulate
body). The elementary body attaches to and penetrates col-
umnar epithelial cells, where it transforms into the retic-
ulate body, the active reproductive form of the organism.
The reticulate body forms large inclusions within cells and
then begins to reorganize into small elementary bodies. C.
trachomatis can be differentiated into 18 serovars (serol-
ogically variant strains) based on monoclonal anti-
body-based typing assays. Serovars A, B, Ba, and C are as-
sociated with trachoma (a serious eye disease that can lead
to blindness), serovars D-K are associated with genital
tract infections, and LL1-L3 are associated with lymphogra-
nuloma venereum.
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The pathophysiologic mechanisms of chlamydiae are
poorly understood. The initial response to infected epi-
thelial cells is a neutrophilic infiltration followed by lym-
phocytes, macrophages, plasma cells, and eosinophilic
invasion. The release of cytokines and interferons by the
infected epithelial cell initializes this inflammatory
cascade. Infection with chlamydial organisms invokes a
humoral cell response, resulting in secretory im-
munoglobulin A (IgA) and circulatory IgM and IgG anti-
bodies and a cellular immune response.

EPIDEMIOLOGY

Chlamydia is the most common bacterial sexually trans-
mitted infection in the world, causing an estimated 89 mil-
lion new cases of infection each year [2]. Ethnic group or
socioeconomic deprivation, introducing a screening pro-
gram that is less available and accessible, and less accept-
able to people from vulnerable and disadvantaged groups,
could create or widen existing inequalities in chlamydia
prevalence. According to the Centers for Disease Control
and Prevention (CDC) 2009, the last 5 years have seen an
increasing rate of infection (43.5%) and it is more common
in women than in men (3:1) in United States (US) [3]. In
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United Kingdom in 2004, 104,155 cases of chlamydia were
diagnosed in genitourinary medicine clinics [4]. The num-
ber of diagnosed infections has been increasing steadily
since 1995, partly owing to increased numbers of people be-
ing tested: nearly 700,000 genital infections and sexually
transmitted infections were diagnosed in genitourinary
clinics in 2003 compared with 442,000 in 1995. The
National Chlamydia Screening Programme reported that
the prevalence in 16 to 24-year-olds was 6.2% in women and
5.3% in men in 2007 [4]. The prevalence in young men was
the same as in young women. The examination of risk fac-
tors for chlamydia in the prevalence and case-control stud-
ies did not find any factors, other than young age. The num-
ber of new partners in the past 12 months was the strongest
predictor of infection [4].

Population based studies in Europe and the US suggest
that the prevalence of chlamydia in men and women aged
15 to 24 years is 2-6% [5-8]. The peak age group for infection
is 16 to 19 years in women and 20 to 24 years in men [9].

SCREENING

Asymptomatic chlamydial infection is common among
both men and women, and detection often relies on
screening. Routine laboratory screening for common STDs
is indicated for sexually active adolescents. The CDC and
the US Preventive Services Task Force each recommend
annual chlamydial screening for all sexually active women
<25 years of age and also for older women with risk factors
(e.g., those who have a new sex partner or multiple sex part-
ners). The benefits of screening could be demonstrated in
areas where the prevalence of infection and rates of pelvic
inflammatory diseases are decreasing since the screening
programs began [10-12]. Evidence is insufficient to recom-
mend routine screening for C. trachomatis in sexually ac-
tive young men based on feasibility, efficacy, and cost-
effectiveness. However, screening of sexually active young
men should be considered in clinical settings associated
with high prevalence of chlamydia (e.g., adolescent clinics,
correctional facilities, and STD clinics). For the persons in
correctional facilities, universal screening of adolescent fe-
males for chlamydia should be conducted at intake in juve-
nile detention or jail facilities. Universal screening of adult
females should be conducted at intake among adult fe-
males up to 35 years of age (or on the basis of local institu-
tional prevalence data) [3].

CLINICAL MANIFESTATIONS AND COMPLICAT-
IONS OF CHLAMYDIAL INFECTION IN MALE
GENITOURINARY TRACT

C. trachomatis is a bacterium whose sexually transmitted
strains D-K cause genital tract infections in women (cervi-
citis and urethritis) and men (urethritis, epididymitis, or-
chitis and prostatitis). However, chlamydia is known as a
‘silent’ pathogen because about three-quarters of infected
women and about half of infected men have no symptoms
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[13]. Symptoms of chlamydia, if present, include discharge
of mucopurulent or purulent material, dysuria, urethral
pruritus, urinary frequency or urgency, and lower abdomi-
nal or pelvic pain and show up about 1 to 3 weeks after being
infected. One of the most common symptoms for in cases
of chlamydia in men is a painful urination. In the worst cas-
es chlamydia infection can, without treatment, lead on to
other problems such as epididymitis or orchitis if the in-
fection has made it to the testicles. This is particularly wor-
risome because it can occasionally cause a man to become
sterile.

Other C. trachomatis strains, L1, L2 and L3 cause lym-
phogranuloma venereum. This tropical sexually trans-
mitted infection is currently responsible for outbreaks of
ulcerative proctitis mainly affecting homosexual men
(many with human immunodeficiency virus infection) in
various European countries and the US [14-16].

Potential problem without treatment of the chlamydia
infection is chronic complications. Chronic prostati-
tis/chronic pelvic pain syndrome (CP/CPPS) is divided into
two categories, inflammatory (which corresponds to the
former chronic nonbacterial prostatitis), and non-in-
flammatory (which corresponds to the former prostatody-
nia) [17]. The problem is that although in semen and ex-
pressed prostatic secretions there is evidence of in-
flammation, no pathogens are usually found in samples an-
alyzed when routine culture methods are used. The clinical
symptoms of patients with CPPS IITA and IIIB are similar,
perineal pain, often radiating to the genital area, urinary
symptoms, ejaculatory disturbance, and are of chronic
nature. The cause of CP/CPPS has not yet been established
and there is a lot of controversy regarding its etiology [18].
However, there is some substantial empirical support for
a potential role of genitourinary tract infections in
CP/CPPS as the etiology of this disease. For many years at-
tempts have been made to prove the role of certain micro-
organisms in the pathogenesis of CP/CPPS. Attention has
focused on C. trachomatis, the most frequent cause of
non-gonococcal urethritis in sexually active men. Even the
evidence is conflicting, C. trachomatis has been suggested
as an etiologic agent in chronic prostatitis (examining
urine, prostatic fluid, semen or prostate tissue). Mardh et
al. [19] found that one third of men with chronic prostatitis
had antibodies to C. trachomatis compared with 3% of
controls. Shortliffe et al. [20] found that 20% of patients
with nonbacterial prostatitis had antichlamydial antibody
titers in the prostatic fluid. Bruce et al. [21] found that 56%
of patients with ‘subacute or chronic prostatitis’ were in-
fected with C. trachomatis. In a follow-up study, they found
that 6 of 55 men with abacterial prostatitis, including 31
believed to have chlamydial prostatitis, met strict criteria
for positive diagnosis for chlamydial prostatitis based on
identification of the organisms by culturing or immuno-
fluorescence [22]. Chlamydia has also been isolated in
prostate tissue specimens [23-25]. However, further evalu-
ation of the chlamydial etiology of prostatitis is required
to make any definitive statement on the association be-
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tween isolation of this organism and prostatitis.

Sequelae of C. trachomatis infection in men also may in-
clude male factor infertility but why this occurs remains
uncertain. There have been a number of studies on the rela-
tionship between C. trachomatis infection and sperm qual-
ity, with conflicting results. Recent studies have generally
found that men with a current infection of C. ¢rachomatis
have poorer quality ejaculates compared than men who do
not [26-28]. It has been observed that persistent infection
can result in the scarring of ejaculatory ducts or loss of ster-
eocilia [29]. In addition to any changes in semen quality,
there is growing evidence to suggest that exposure to C. tra-
chomatis can affect sperm function [30,31]. In vitro experi-
ments have shown that C. trachomatis triggers tyrosine
phosphorylation of sperm proteins [32], induces pre-
mature sperm death [33] and stimulates an apoptosis-like
response in sperm [34,35], leading to increased levels of
sperm DNA fragmentation [35,36].

DIAGNOSIS

Culture, nucleic acid hybridization tests, and nucleic acid
amplification tests (NAATS) are available for the detection
of C. trachomatis. Culture and hybridization tests require
urethral swab specimens, whereas NAATSs can be per-
formed on urine specimens. The sensitivity and specificity
of the NAATS are clearly the highest of any of the test plat-
forms for the diagnosis of chlamydial infections. Noncul-
ture tests such as enzyme immunoassays (EIA) and DNA
probe assays are inferior to NAATSs with respect to perfor-
mance. According to the Expert Consultation Meeting
Summary Report 2009, NAATS are recommended for de-
tection of reproductive tract infections caused by C. tracho-
matis in men and women with and without symptoms [37].
Optimal specimen types for NAATS are first catch urine
from men and vaginal swabs from women. There is little
need for urethral swab specimens and in some studies
these samples are less sensitive than urine; urethral swab
specimens and male urine were equivalent in specificity.
For female screening, vaginal swab specimens are the pre-
ferred specimen type. Female urine, while acceptable, may
have reduced performance when compared to genital swab
samples. NAATS are also recommended for the detection
of rectal and oropharyngeal infections caused by C.
trachomatis.

Point-of-care testing methods can provide results within
hours after the tests are carried out, which could allow in-
fected patients to be treated immediately, as well as allow-
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ing the immediate identification of recent sexual partners
who should also be tested. The Chlamydia Rapid Test is a
point-of-care test that has reported improved accuracy.
However, according to the recent systematic review of the
clinical effectiveness and cost-effectiveness of rapid point-
of-care tests for the detection of genital chlamydia in-
fection, NAATSs was found to be less costly and more effec-
tive [38]. There are currently no point-of-care assays on the
market that are suitable for routine use, although some
may be of use in high risk populations where immediate
treatment is the overriding concern due to poor follow up.
The group felt that development of improved point-of-care
tests desirable.

TREATMENT

The approach to the management of uncomplicated genital
chlamydial infection in adults includes 1) treatment of pa-
tients (to reduce complications and prevent transmission
to sex partners), 2) treatment of sex partners (to prevent
reinfection of the index patient and infection of other part-
ners), 3) risk-reduction counseling, and 4) repeat chlamy-
dial testing in women a few months after treatment (to
identify recurrent/persistent infections) [39]. Uncompli-
cated lower genital tract chlamydia infections can be cured
by a single dose or short course of antibiotics. Clinical trials
continue to demonstrate equivalent efficacy and toler-
ability of azithromycin and doxycycline regimens, and both
remain recommended as first-line therapy in nonpregnant
individuals. Azithromycin 1 g and doxycycline 100 mg bd
for 7 days have been shown to be >95% effective in the
treatment of uncomplicated lower genital tract C. ¢racho-
matis infection (Table 1). For those with upper genital tract
disease i.e., pelvic inflammatory disease, a prolonged
course of treatment for up to 14 days is recommended [40].
More data and clinical experience are available to sup-
port the efficacy, safety, and tolerability of azithromycin in
pregnant women. Evidence is building that expedited part-
ner therapy, with provision of treatment or a prescription,
may be just as effective as or more effective than standard
partner referral in ensuring partner treatment and pre-
venting chlamydia recurrence in women. Although there
are more studies needed and barriers to be addressed be-
fore its widespread use, expedited partner therapy will be
recommended as an option for partner management.
Test of cure is not routinely recommended if standard
treatment has been given, there is confirmation that the
patient has adhered to therapy, and there is no risk of

TABLE 1. Treatment of uncomplicated lower genital tract Chlamydia trachomatis infection

First-line

Alternative

Azithromycin 1 g in a single dose
Doxycycline 100 mg twice a day for 7 days

Erythromycin base 500 mg four times a day for 7 days
Erythromycin ethylsuccinate 800 mg four times a day for 7 days

Levofloxacin 500 mg once daily for 7 days
Ofloxacin 300 mg twice a day for 7 days

Korean J Urol 2013;54:73-77



76

reinfection. However, if these criteria cannot be met or if
the patient is pregnant a test of cure is advised. This should
be taken using the same technique as was used for the ini-
tial testing. Ideally, a minimum of 3 to 5 weeks post-treat-
ment is required as NAATs will demonstrate residual
DNA/RNA even after successful treatment of the
organism.

CONCLUSIONS

A role for C. trachomatis in the development of male uro-
logic diseases such as urethritis, epididymitis, and orchitis
is widely accepted. Also, C. trachomatis can cause chronic
prostatitis and infertility. Ascending chlamydial in-
fections have been thought to be an infective cause of
prostatitis. Unfortunately, the definitive association be-
tween C. trachomatis and prostatitis is limited by various
factors. Sequelae of C. trachomatis infection may include
male factor infertility but why this remains uncertain.
Optimal specimen types for NAATS are first catch urine
from men and vaginal swabs from women. Clinical trials
continue to demonstrate equivalent efficacy and toler-
ability of azithromycin and doxycycline regimens, and both
remain recommended as first-line therapy. Futher evalua-
tion of chlamydial etiology of prostatitis and infertility is
reguired to make definitive statement on the association
between isolation of this organism and the diseases.
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