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Mycoplasma genitalium is an established and important sexu-
ally transmitted infection. Women present with symptoms of
urethritis/cervicitis and men with urethritis. In both genders
infection can be asymptomatic. In women M. genitalium is
strongly associated with pelvic inflammatory disease (PID),
endometritis and post-abortal infection and, serologically,
with infertility. M. genitalium affects the motility of sperm,
sporadic cases have been reported with epididymitis; and
there is sparse evidence of prostatitis. Although sporadically
detected in joints, its role in arthritis has not been confirmed.
Recommended treatment is an extended regimen of azithro-
mycin; a single 1 g dose may select for resistance. Resistant
strains can be treated with moxifloxacin, but strains resistant
to both antibiotics have been reported.

In the 1970s, during studies of acute non-gonococcal urethritis
(NGU), spiroplasma-like motile helical organisms were ob-
served in smears from men with urethritis, as well as response
to tetracyclines. In the early 1980s M. genitalium was isolated
from 2 men with NGU (1). Now its role in non-gonococcal,
non-chlamydial urethritis (NGNCU) and non-gonococcal,
non-chlamydial cervicitis (NGNCC) is also well documented
(2). Convincing data provide evidence for its role in ascending
genital infection in women.

Microbiology and pathogenesis

M. genitalium, with the smallest genome known for a self-
replicating organism, is forced to live as a parasite. Fastidious
growth requirements, together with very slow growth, make
isolation of M. genitalium in primary culture impossible. A
terminal structure is needed for movement, adherence and
entrance to cells. It has affinity to epithelial cells, erythro-
cytes, Vero monkey kidney cells and Hep-2 cells in vitro, and
Fallopian tube epithelial cells, and it is immunodominant,
with antigenic variation eluding the host’s immune system
and perhaps also the diagnostic test (3, 4).

Detection

Because M. genitalium is very difficult to culture, nucleic acid
amplification technology is the only reliable means of detec-
tion. In the late 1980s Jensen et al. (5), described a polymerase
chain reaction (PCR) amplification method targeting the MgPa
adhesin gene. This, and other diagnostic approaches, made it
possible to study the relationship between M. genitalium and
various clinical conditions. There is, however, still no “gold
standard” or current evidence-based consensus test. Many
specimens carry a low load of DNA, and the choice of assay
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and processing is extremely important for
optimal sensitivity. In one study first-void
urine from men and, for women, urine supplemented with a
cervical specimen, yielded the highest sensitivity (6). In a later
study vaginal specimens were found to be superior (7). However,
there is insufficient information to be able to make general
recommendations about the best specimen for detection.

Transmission

The fact that M. genitalium is detected in urogenital specimens
raised the question as to whether it is sexually transmitted.
This hypothesis was confirmed by seroepidemiological studies
(8) as well as studies of sexual partners (9, 10), and the detec-
tion of a high rate of concordance of M. genitalium genotypes
in infected couples (11). Different routes of invasion from
primary sites are by direct spread, haematogenous spread, e.g.
to joints, and by sperm.

Epidemiology

A total of 48 published reports have documented more than
27,000 women screened for M. genitalium infection worldwide,
with an estimated prevalence of 7.3% (high-risk individuals)
and 2.0% (low-risk individuals), respectively (12).

Complications

M. genitalium and upper genital infection in women

Like most genital tract diseases, inflammation ascending be-
yond the cervix, PID including endometritis and salpingitis,
does not have a single cause.

e A majority of studies support an association with cervi-
citis, independent of chlamydia and gonorrhoea, odds
ratio 2.2 (2).

e Cervicitis is a risk factor for progression to PID, which may
lead to major reproductive morbidity, including infertility.

e Non-human primate studies show that M. genitalium
induces salpingitis (13).

e M. genitalium has been detected in the Fallopian tube in
a female with salpingitis.

e M. genitalium adheres to (14) and causes morphological
changes in ciliated Fallopian tube cells (15).

e In more than half of women infected with M. genitalium
and with clinical signs of upper genital tract infection
M. genitalium was detected in endometrial biopsies (16).

Endometritis. In the PID Evaluation and Clinical Health Study
(PEACH), M. genitalium was detected in 88/856 (15%) women
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with clinically suspected PID. Endometrial M. genitalium (8%)
was associated with baseline endometritis (OR 3.0) and with
a high degree of infertility (22%), recurrent PID (31%) and
chronic pelvic pain (42%) (17). M. genitalium was found in 9/58
(16%) of women with histologically diagnosed endometritis,
compared with 1/57 (2%) without endometritis (18).

Salpingitis. In a study with laparoscopically verified salpingitis,
M. genitalium was detected in the cervix/endometrium in 9/123
women (7%) (19). M. genitalium has been significantly associ-
ated with PID occurring after termination of pregnancy (20).

Tubal factor infertility. Two sero-epidemiological studies have
shown that M. genitalium is a risk factor for tubal factor infer-
tility in women (21, 22).

In conclusion, M. genitalium is one of several causes of PID.

Complications in men

Studies concerning possible complications due to M. genitalium
infection in men are sparse. In one study chronic prostatitis
was diagnosed in 2 of 18 infected men compared with none
out of 20 without the infection (23). In a serological study
M. genitalium has been shown to have a positive correlation
with epididymitis (24).

Complications in women and men

Clinical experience indicates that reactive arthritis occurs in
patients with M. genitalium infection, but studies on the effect
of M. genitalium on joints are lacking.

Influence on HIV transmission

Until recently little was known about the influence of M.
genitalium infection on HIV infection, although it has been
reported that 50% of men with AIDS and with no urethritis
are infected with M. genitalium, compared with 10% of HIV-
infected without AIDS (25). M. genitalium was more frequent
in the urethra and rectal sites in HIV-positive men who have
sex with men (MSM) than in HIV-negative MSM (26). M.
genitalium-induced cervicitis (27) and M. genitalium in endo-
metrial biopsies are more frequent in HIV-positive than in HIV-
negative women (28). Furthermore, the positive association
between M. genitalium and HIV infection is strongly supported
by a meta-analysis of 19 studies (29).

Treatment and resistance

A few controlled studies concerning the efficacy of antibiotic
therapy for M. genitalium have been performed (30-32, 34),
only one of which was randomized (34). The antibiotics
studied were tetracycline; azithromycin as a single 1 g dose
immediately, followed by an extended dosage of 500 mg on
day 1 and 250 mg/day for 4 days thereafter; older quinolones
(e.g. ciprofloxacin); and newer quinolones (e.g. moxifloxacin).
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Efficacy of treatments

Tetracycline: 20-40%

Azithromycin 1 g immediately: 65-90%
Azithromycin extended dosage: 70-100%
Ciprofloxacin: 30-55%

Moxifloxacin: >99%

There is now strong evidence that some strains of M. geni-
talium have developed resistance to azithromycin through
mutations in region V of the 23S rRNA gene (34). Single-dose
azithromycin is not sufficiently effective and may select for
macrolide resistance. If azithromycin treatment is not effec-
tive, moxifloxacin should be considered. Different prevalence
of macrolide resistance in different regions, e.g. 30% in Den-
mark (7) and 100% in Greenland, may reflect different treat-
ment traditions. Strains with resistance to both azithromycin
and moxifloxacin have been detected. Exploration of new
therapies is essential.

In Falun, 306/407 sexually transmitted disease (STD) patients
detected with M. genitalium in the years 1998-2005 were fol-
lowed up after treatment. The eradication rate for doxycycline
was 43%, for azithromycin 1 g 91%, and for extended azithro-
mycin 99%. PCR for macrolide resistance was performed at
baseline from 2006 until 2010, as well as before and after
non-effective treatment with azithromycin. The results have
been submitted for publication.

Current situation

We know that M. genitalium is a common sexually transmitted
disease and that it is one of several factors causing infection
of the upper tract in women.

Future research

For reliable estimation of the importance of the infection,
further information concerning the type and frequency of
complications is urgently needed. The mechanism(s) for
development of resistance must be further evaluated in order
to be able to prevent resistance.

Important recommendations awaiting further
studies

Avoid the use of single-dose azithromycin 1 g as treatment for
C. trachomatis and M. genitalium, as well as for non-gonococcal,
non-chlamydial urethritis and cervicitis, in order to prevent
an increase in macrolide resistance.

Prevent a further increase in the infection by using diagnostics
with sufficiently good sensitivity and specificity, together with
well-defined reasonable indications for testing (35) until we
have determined whether screening high-risk populations has
sufficient cost-benefit. Directed screening of sexual partners
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for M. genitalium infection is the most efficient means of find-
ing infected persons and preventing re-infection and further
spread, but this may be controversial when the disease is not
included in the Act for Communicable Diseases.
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