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Abstract Bacterial infections of the male genital tract in young men (<35 years old) are
primarily caused by sexually transmissible bacteria likeChlamydia trachomatis,
Neisseria gonorrhoeaebut alsoMycoplasmaor Haemophilusspp. In men aged
over 35 years, Enterobacteriaceae are more frequently involved in urethritis, epi-
didymitis and prostatitis. The traditional treatments suggested like tetracyclines
or erythromycin are less effective since bacterial resistance is increasingly fre-
quent, particularly inN. gonorrhoeae. Moreover, patient compliance with these
drug treatments are frequently not well observed. New therapies including short
term therapy with fluoroquinolones or azalides (e.g. azithromycin) are very ef-
fective and easy to use and thus eliminate any problem of compliance. However,
we have to be vigilant for the emergence of resistant strains to these agents.
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Infections of the male genital tract are prevalent
among young, sexually active persons. The profile
of sexually transmitted diseases (STDs) has
changed during the last 10 years because of a rapid
increase of nongonococcal urethritis (NGU).[1]

Gonorrhoea and NGU are endemic at high levels
in most regions of the world despite effective meth-
ods of diagnosis and treatment.Chlamydia tracho-
matis is the most common pathogen involved in

urethritis and epididymitis in young males and is
widely spread in most regions of the world.

In spite of the importance which it represents in
male urethritis in the world, there has been little
epidemiological investigation. The aim of this ar-
ticle is to summarise the most recent elements in
the treatment of male genital infections, focusing
on urethritis and complications. The general recom-
mendations concerning the treatment of infections



of the male genital tract thus relate to prevalence
(C. trachomatis), modification of the antibiotic
susceptibility profile (Neisseria gonorrhoeae) or
emergence due to new diagnostic tools (Myco-
plasma genitalium).

1. Current Recommendations

The division of Sexually Transmitted Disease of
the US Centers for Disease Control proposed
guidelines for the treatment of STDs in 1993 (up-
dated 1998).[2] The treatment presently recom-
mended for NGU is: doxycycline 100mg orally
twice a day for 7 days; or erythromycin (base)
500mg 4 times daily for 7 days as an alternative
regimen. For uncomplicated genital tract infec-
tions with C. trachomatis, doxycycline 100mg
orally twice a day for 7 days or a single dose of
azithromycin 1g orally are proposed. Ofloxacin
300mg twice daily or erythromycin (base) 500mg
4 times daily for a 7-day course are alternative re-
gimens.

Treatments recommended for uncomplicated
gonococcal infections are: a single dose of intra-
muscular (IM) ceftriaxone 125mg, or cefixime
400mg orally, ciprofloxacin 500mg orally or
ofloxacin 400mg orally. Because of frequent co-
infection withC. trachomatis, a regimen effective
againstC. trachomatisshould be given.

2. Pathogenesis and Aetiology

Urethritis is an infection or inflammation of the
anterior urethra characterised by the discharge of
mucoid or purulent material and by burning during
urination, most commonly caused byC. trachoma-
tis or N. gonorrhoeaein men younger than 35 years
old. Asymptomatic infections are common. Com-
plications of chlamydial urethritis include epididy-
mitis. Complications of gonococcal urethritis in-
clude disseminated infection, urethra stricture and
epididymitis, and may occur at any age.

If diagnostic tools are unavailable, diagnosis is
made according to symptoms, and treatment initi-
ated accordingly. If diagnostic tools are available,
urethritis has to be confirmed microscopically with
the identification of more than 5 polymorphonu-

clear cells per high powered field together with the
identification of the causal pathogen. The goals of
early diagnosis and identification are to interrupt
the chain of transmission in the community and to
prevent sequelae.[3]

Culture on agar plate and identification of the
pathogen remain the reference methods for the lab-
oratory diagnostic of classical bacteria such asN.
gonorrhoeae, Mycoplasma hominis, Ureaplasma
urealyticum, Haemophilusspp. or Enterobacteri-
aceae. Cell culture forC. trachomatishas been the
traditional method for laboratory diagnosis, but has
been replaced by antigen detection methods such
as direct fluorescence assay and enzyme immuno-
assay methods. These tests lack sensitivity as
screening assays, especially for asymptomatic
men. Nucleic acid amplification tests based on
polymerase chain reaction (PCR) or ligase chain
reaction and transcription mediated amplification
show the best specificity (>99%) and sensitivity as
a screening method.[3] Moreover, these tests are
done on noninvasive specimens such as urine.

N. gonorrhoeaehas been by far the most com-
mon organism responsible for urethritis, but its
prevalence has declined and represents about 20%
of the bacteria isolated in urethritis in recent stud-
ies.[4,5] C. trachomatisis today the most common
agent responsible for urethritis and a major public
health problem. Its prevalence in the US was 52.1
per 100 000 in 1995,[3] and is involved now in 25
to 40% of cases of bacterial urethritis.[4,5] The in-
creasing role ofC. trachomatisobserved these last
years as a cause of urethritis could be related to the
routinely developing detection methods of this
pathogen.

Mycoplasmainfections of the male genital tract
are mainly associated with other organisms such as
C. trachomatisor N. gonorrhoeae. Trichomoniasis
has been suggested to increase colonisation byM.
hominis. Genital candidiasis is not common in men.
There is an evidence for an aetiological role ofU.
urealyticumin acute NGU and particularly chronic
NGU in men.

There is some support for the role ofM. genital-
ium in NGU but its prevalence has not been well
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studied. Jensen et al.[6] reported thatM. genitalium
could be present in 17% of urethral swabs, signif-
icantly present in those of patients with urethritis
and more often than not inC. trachomatisnegative
NGU. Numerous laboratories do not look for this
species. Indeed, its diagnosis requires a PCR assay
and there are no commercial kits for PCR.M.
genitaliumhas been involved in urethritis, gener-
ally in association with other organisms such asN.
gonorrhoeae. A study of 45 male patients with
gonococcal urethritis showed thatM. genitalium
was present in 4.4% of these patients, whileC.
trachomatiswas present in 26.7%.[7] Two studies
report the significant frequency of occurrence of
M. pneumoniae, detected by PCR assay, in the uro-
genital tract of men.[8]

The role ofHaemophilusspp. in urethritis var-
ies in the different studies of the literature. A
French study carried out in 1994-1995 in 7 labora-
tories showed thatHaemophilus(influenzae, para-
influenzae, aphrophilus) spp. represented 20% of
bacteria isolated in male urethritis and ranked im-
mediately afterN. gonorrhoeae, Chlamydiaand
Mycoplasma.[5] In 2 other studies this bacterium
was responsible for 1.2 and 9.3%, respectively, of
urethritis in men.[9,10] It was suggested that
Haemophilusspp. could be responsible for infec-
tion when isolated from urethra as the sole pathogen.

In men over 35 years of age, Enterobacteriaceae,
particularly Escherichia coli, are responsible for
epidydimitis or prostatitis in more than 80% of
cases. The responsibility ofC. trachomatisor my-
coplasma is dubious in prostatitis.

3. Activity of Antibiotics Against
Bacterial Strains Isolated in the Male
Genital Tract

Selection of treatment regimen for bacterial in-
fections requires consideration of the site of infec-
tion, pharmacokinetic parameters and resistance of
the organisms to antimicrobials. A Frenchin vitro
multicentre study[5] carried out in 1994-1995 on
189 strains isolated from patients with urethritis
classified antibiotics according to their individual
activity to identify those suitable for empiric ther-

apy. An activity score was defined and calculated:
percentage of susceptibility to each antibiotic
weighted by the frequencies of each isolate in ure-
thritis.

This study pointed out that the best empiric ac-
tivity scores in urethritis were, in decreasing order,
doxycycline (90.4), ofloxacin (88.1) and erythro-
mycin (50.2). About 14% ofN. gonorrhoeae
isolates were resistant to amoxicillin and 28% to
doxycycline. Third generation cephalosporins
(ceftriaxone) were highly active againstN. gonor-
rhoeae. No ceftriaxone-resistant strains have been
reported in this study. Recently one ceftriaxone-
resistant strain has been observed.[11] Van de
Laar[12] noted that penicillin resistantN. gonor-
rhoeaewere less susceptible to ceftriaxone (in-
creased MICs) than susceptible penicillin strains.
This regimen also may abort incubating syphilis, a
concern whenN. gonorrhoeaetreatment is not ac-
companied by a 7-day course of doxycycline or
erythromycin for the presumptive treatment of
chlamydial infection.

The combination of sulbactam 500mg and am-
picillin 1g in a single dose plus probenecid 1g has
been proposed for the treatment of gonorrhoea.[13]

Cure rates were obtained in 97.2% of men who
received treatment and for 98.4% of patients with
non–penicillinase-producingN. gonorrhoeae. This
regimen was equally effective against gonococcal
urethritis as amoxicillin-clavulanate, but had little
effect on frequent concomitant chlamydial infec-
tion. The practice of combining amoxicillin with
probenecid is not recommended because of the in-
creasing rate of penicillinase-producing strains of
N. gonorrhoeae.

Some of the newer fluoroquinolones may be
suitable agents for the treatment ofC. trachomatis
infections and nongonococcal infections. Some
studies have shown that these drugs achieve a cure
rate of 85 to 95% for urethritis caused byC. tracho-
matis. Fleroxacin and ofloxacin were more effec-
tive than ciprofloxacin and were comparable to
doxycycline.[14-17] In vitro susceptibility differ-
ences were reported for minimum inhibitory con-
centration (MIC) values of ofloxacin against
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C. trachomatis. They ranged from 0.0012 mg/L to
1 mg/L.[5,17] MIC90 values of ofloxacin, fleroxacin
and lomefloxacin reported in several studies ranged
between 1 and 4 mg/L. Sparfloxacin and trova-
floxacin were the most active fluoroquinolones,
with an MIC90 of 0.06 mg/L. The susceptibility dif-
ferences observed between the various studies
were probably related to the lack of standardised
methods for susceptibility testing rather than a pos-
sible serotype susceptibility difference.

Tetracyclines are highly effective againstC.
trachomatis, nevertheless, a few resistant strains
have been described.[14,18] AgainstN. gonorrhoeae,
ofloxacin and fleroxacin were efficacious with a
good in vitro bactericidal effect (MIC values of
0.003 to 0.06 mg/L). Strains with decreased sus-
ceptibility to some fluoroquinolones were first de-
scribed in Asia and have been reported in North
America since 1991.[19,20] The prevalence of gono-
cocci with decreased susceptibility to cipro-
floxacin increased in the US from 2% in 1991 to
16% in 1994.[21]

Treatment failure after quinolone therapy in
gonococcal urethritis was first described in 1995.[20]

The development of resistance after a single dose
quinolone treatment (rufloxacin 400mg) for gono-
coccal urethritis has been described recently during
a phase III clinical trial which included 7 patients.
Resistance also occurred to tetracycline and to
other members of the quinolone family by means
of Gyr-A single amino acid substitution.[22,23]

The susceptibility ofM. hominisand U. ure-
alyticum to the newer quinolones is similar to the

susceptibility of Gram-positive organisms (staph-
ylococci or streptococci). In severalin vitro stud-
ies, fluoroquinolones seemed to be more active
againstM. hominis(range for ofloxacin: 0.12 to 1
mg/L) thanU. urealyticum(0.5 to 8 mg/L).[5,24] In
vivo studies have shown that fluoroquinolones
were efficacious in eradicatingM. hominis but
failed to eradicateU. urealyticum.[25] Tetracyclines
and macrolides exhibited a good activity against
about 60 to 80% ofN. gonorrhoeaeand mycoplas-
mas.

Tetracyclines are effective as treatment for gen-
ital chlamydial infections, including those affect-
ing the accessory glands. A few isolates have dem-
onstrated heterotypic resistance to tetracycline and
erythromycin. This observed resistance is a rare
characteristic of this organism which may be a fac-
tor in some treatment failures.[14]

Macrolides such as erythromycin, clarithro-
mycin or azithromycin, exhibit good activity
againstC. trachomatisand are clinically effective
for the treatment of chlamydial urethritis. Azi-
thromycin is different from erythromycin and clar-
ithromycin in terms of pharmacokinetic and phar-
macodynamic properties. This drug concentrates
extensively within cells and has a tissue half-life of
approximately 60 hours. Azithromycin concentra-
tions in human tissues after a single 500mg dose
may exceed the MIC ofC. trachomatis10-fold for
as long as 5 days. A study performed on 200 men
with confirmed NGU showed that there were no
significant differences in efficacy between a stand-
ard duration therapy course of tetracycline (7 days)

Table I. Treatment of urethritis: syndromic diagnosis

Indications Suspected pathogens Treatment Adverse effects

Urethritis with
purulent material

Neisseria gonorrhoeae
(20-50%) + associated
Chlamydia (30%)

Ceftriaxone 125 or 250mg single dose IM; or
cefixime 400mg SD PO; or ofloxacin 400mg SD
PO; or ciprofloxacin 500mg SD PO + doxycyclin
100mg bid × 7 days; or azithromycin 1g SD PO

β-Lactams: allergy
Fluoroquinolones: tendinitis,
photosensitivity, G6PD deficit
Doxycycline: photosensitivity

Urethritis without
purulent material

C. trachomatis (40%),
Mycoplasma (Ureaplasma
urealyticum, M. genitalium),
others: Haemophilus
influenzae

Doxycycline 100mg bid × 7 days Doxycycline: photosensitivity

bid = twice daily; G6PD = glucose-6-phosphate-dehydrogenase; IM = intramuscular; SD PO = single oral dose.
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and a single 1g oral dose of azithromycin.[26] Nu-
merous studies have shown the comparable effi-
cacy of azithromycin versus doxycyline in the
treatment of uncomplicated male genital chlamyd-
ial infections, showing that if a single oral dose of
antibiotic would ensure adequate therapy, it would
also eliminate the compliance problem.[18,26-31]

Azithromycin is now licensed for the treatment
of uncomplicated genital chlamydial infection, but
has not, as yet, a product license for the treatment
of NGU in France and other world markets.

4. Practical Recommendations

Tables I, II and III give the details for recom-
mendations and doses in the treatment of infections
the male genital tract.

4.1 When to Treat Urethritis

Direct examination is a sensitive and specific
test for the diagnosis ofN. gonorrhoeaefrom ure-
thral samples. Treatment is administered after the
result of the direct examination when possible. If
there is no possibility of microbiological documen-
tation, N. gonorrhoeaeshould be taken into ac-

count in the treatment of purulent urethritis. Then,
the first-line therapy could be tailored to local sen-
sitivity pattern.

In countries where fluoroquinolones are used as
an empiric therapy, the susceptibility of the quin-
olones decreases. Thus, the first recommendation
for the treatment of gonococcal urethritis should be
ceftriaxone 125 or 250mg in a single dose, or cefix-
ime 400mg orally. In these countries, fluoroquin-
olones could be recommended as second line ther-
apy (ciprofloxacin 500mg or ofloxacin 400mg
orally as a single dose). In all cases, treatment for
associate chlamydial infection should be adminis-
tered.

Tetracyclines are a highly effective treatment
for genital chlamydial infections. Since azithro-
mycin and doxycycline have comparable cure rates
and both treatments are well tolerated, azithromycin
1g in a single dose appears to be a good recommen-
dation for the treatment of a documented chlamyd-
ial infection.

In urethritis without purulent material and with-
out microbiological documentation, the use of oral

Table II. Treatment of urethritis: laboratory confirmed infection

Indications Pathogens Treatment Adverse effects

Urethritis with purulent material (>5 polymorphonuclear cells per high power field)
Direct examination: Gram-negative
diplococci; positive culture on agar
plate/PCR

Neisseria
gonorrhoeae
(20-50%) +
associate Chlamydia
trachomatis (30%)

Ceftriaxone 125 or 250mg SD IM; or
cefixime 400mg SD PO; or ofloxacin
400mg SD PO; or ciprofloxacin 500mg
SD PO + doxycycline 100mg bid × 7
days; or azithromycin 1g SD PO

β-Lactams: allergy
Fluoroquinolones: tendinitis,
photosensitivity, G6PD deficit
Doxycycline: photosensitivity

Direct examination and culture:
Gram-negative bacilli, positive culture
on agar plate

Haemophilus spp. Ceftriaxone 125/250mg SD IM; or
cefixime 400mg SD PO; or ofloxacin
400mg SD PO; or ciprofloxacin 500mg
SD PO

β-lactams: allergy
Fluoroquinolones: tendinitis,
photosensitivity, G6PD deficit

Urethritis without purulent material (≤≤≤≤ 5 polymorphonuclear cells per high power field)
Chlamydial urethritis with
microbiological documentation

C. trachomatis Azithromycin 1g SD PO; or doxycycline
100mg bid × 7 days; or ofloxacin 400mg
SD PO; or erythromycine 500mg qid PO
× 7 days

Macrolides: allergy,
photosensitivity

Mycoplasma urethritis with
microbiological documentation: positive
culture or PCR (Mycoplasma
genitalium)

Ureaplasma
urealyticum, M.
hominis, M.
genitalium

Doxycycline 100mg bid × 7 days Photosensitivity

bid = twice daily; G6PD = glucose-6-phosphate-dehydrogenase; IM = intramuscular; PCR = polymerase chain reaction; PO = oral; qid = 4
times daily; SD = single dose.
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doxycycline 100mg twice daily for 7 days make it
possible to treatC. trachomatisand mycoplasmas.

In documented NGU, the treatment will be
guided by the pathogen isolated:
• C. trachomatis: azithromycin 1g as a single dose

or alternatively doxycycline 100mg twice daily
for 7 days or ofloxacin 200mg twice daily for 7
days or erythromycin 500mg 4 times daily for 7
days

• Mycoplasmaspp.: doxycycline 100mg twice
daily for 7 days.
Patients should be instructed to return for eval-

uation after treatment. Treatment effectiveness is
assessed clinically. Nevertheless, an endourethral
swab to check for a microbiological test of cure
should be performed routinely for gonococcal in-
fection apart from countries where syndromic man-
agement is practised. In all cases, a control test will
be carried out in case of clinical failure or recur-
rence. The regular increase of antibiotic-resistant
N. gonorrhoeaestrains justifies this attitude which
is more controversial for chlamydial infections
where diagnosis identifies both viable and nonvia-
ble organisms. Patients with persistent or recurrent
urethritis should be retreated if they failed to com-
ply with their treatment regimen or if they were
re-exposed to an untreated sex partner.

The success of a public health control pro-
gramme is based on the interruption of the chain of
transmission in the community. Sex partners
should be evaluated and treated. Thus, patients
should be instructed to refer sex partners whose
contact was within 30 days of onset of symptoms
or less than 60 days if asymptomatic. Testing both
N. gonorrhoeaeandC. trachomatisis encouraged.

4.2 Prostatitis and Epididymitis

Prostatitis and epididymitis are the most fre-
quent complications of male urethritis in men aged
younger than 35 years. Because of the risk of chronic
infections or reduction of male fertility, prompt an-
tibiotic treatment should be administered.

In epididymitis in men aged under 35 years,
treatment of choice is ceftriaxone 500mg in a sin-
gle dose plus doxycycline 100mg twice daily for
10 to 21 days; or ofloxacin 200 to 300mg twice
daily for 10 to 21 days, particularly if enteric infec-
tion is suspected.

Because of limited data on the use of single dose
therapy of azithromycin in complicated infections
of the male genital tract, studies are needed to de-
termine if these regimens achieve clinical and mi-
crobiological cure while preserving fertility and
preventing further tissue damage.

Table III. Treatment of epididymitis and prostatitis

Indications Pathogens Therapy

Epididymitis
Men <35 years old Neisseria gonorrhoeae, Chlamydia

trachomatis, Enterobacteriaceae (in
homosexual men)

Ceftriaxone 500mg SD IM + doxycycline 100mg bid PO × 10-21
days; or ofloxacin 200mg bid PO × 10-21 days

Men >35 years old Enterobacteriaceae Ofloxacin 200mg bid PO × 10-21 days; or ciprofloxacin 500mg bid
PO × 10-21 days; or ceftriaxone: 1g od IV/IM × 10-21 days; or
trimethoprim-sulfamethoxazole 960mg bid × 10-21 days

Prostatitis
Uncomplicated
prostatitis

Enterobacteriaceae (Escherichia coli),
N. gonorrhoeae

Ofloxacin 200mg bid PO × 4-6wk; or ciprofloxacin 500mg bid PO ×
4-6wk; or trimethoprim-sulfamethoxazole 960mg bid × 4-6wk

Complicated
prostatitis

As above Ofloxacin or ciprofloxacin or ceftriaxone 1-2g od IV/IM; or cefotaxime
1-2g tid IV/IM until apyrexia + aminoglycoside until apyrexia, followed
by fluoroquinolone or trimethoprim-sulfamethoxazole PO × 4-6wk

Chronic prostatitis As above Fluoroquinolone or trimethoprim-sulfamethoxazole PO × 3 months

bid = twice daily; G6PD = glucose-6-phosphate-dehydrogenase; IM = intramuscular; IV = intravenous; od = once daily; PO = oral;
SD = single dose; tid = 3 times daily; wk = weeks.
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In epididymitis in men over 35 years old and in
prostatitis, Enterobacteriaceae are predominant
pathogens. The combination of amoxicillin plus a
β-lactamase inhibitor is not advised because of the
frequency of high level penicillinase-producing
E. coli. Fluoroquinolones like ciprofloxacin 500mg
twice daily or ofloxacin 200mg twice daily have
good activity against these bacteria and good tissue
penetration. These drugs are proposed in the treat-
ment of uncomplicated prostatitis (for 4 to 6
weeks) or epididymitis (10 to 21 days).

Alternative treatments could be intravenous
(IV) or IM ceftriaxone 1 g/day, or trimethoprim-
sulfamethoxazole 960mg twice daily for 10 to 21
days in epididymitis and 4 to 6 weeks in uncompli-
cated, acute prostatitis.

In complicated, acute prostatitis we propose the
following treatment:
• ofloxacin or ciprofloxacin IV until apyrexia fol-

lowed by a switch to oral therapy for a further
4 to 6 weeks; or

• cefotaxime 2g or ceftriaxone 1g IM/IV in com-
bination with aminoglycosides until apyrexia
followed by a switch to oral quinolone therapy
for a further 4 to 6 weeks; or

• trimethoprim-sulfamethoxazole 960mg twice
daily (orally) for 4 to 6 weeks.
In chronic prostatitis, trimethoprim-sulfame-

thoxazole or fluoroquinolones are recommended
for treatment for 3 months.

Although the epidemiology of HIV is related
more closely to genital ulceration, HIV investiga-
tion is recommended in the presence of urethritis
or epididymitis. Moreover, urethritis may facilitate
HIV transmission. Patients who have urethritis and
are also infected with HIV should receive the same
treatment as those who are HIV negative.[2]

5. Conclusion

In summary, new approaches to the treatment of
urethritis and other male genital infections include
classical therapy with tetracyclines andβ-lactams,
but now also azalides and fluoroquinolones. The
aim of the diversification of the compounds is to
offer the best bactericidal activity, to limit recur-

rence and emergence of resistance. Azithromycin
offers an important advance in the management of
sexually transmitted diseases by elimination of
compliance problems, particularly in the control of
chlamydial infection. Whereas, the cost of treat-
ment could be prohibitive for resource limited set-
tings, selective use in persons with a history of non-
compliance may prove cost effective.
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