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Prevalence of M. genitalium and U. urealyticum
in urine tested for C. trachomatis

BACKGROUND Mycoplasma genitalium and Ureaplasma urealyticum cause sexually transmit-
ted infections. While M. genitalium is an established aetiological agent, U. urealyticum is still
controversial as a pathogen. Testing for these microbes is not yet widely available in Nor-
way, and knowledge of their prevalence is limited. In this study we have investigated the
prevalence of M. genitalium and U. urealyticum in a heterogeneous population from Vestfold
and Telemark.

MATERIAL AND METHOD Urine samples (n = 4 665) received by the laboratory for testing for
Chlamydia trachomatis in the period from February 2011 to January 2012 were subsequently
tested for M. genitalium and U. urealyticum. Samples were analysed using an in-house PCR

protocol.

RESULTS The prevalence of C. trachomatis, M. genitalium and U. urealyticum was 11.9 %,
3.6 % and 17.9 % respectively. M. genitalium was found most frequently in women aged
20-24 years (5.1 %), while the proportion of samples positive for U. urealyticum was greatest

in persons aged 15-24 years (22.8 %).

INTERPRETATION M. genitalium was highly prevalent in urine samples submitted for

C. trachomatis testing. M. genitalium testing was requested for only a minority of the samples
analysed, suggesting limited knowledge of this microbe. U. urealyticum was the most pre-
dominant microbe in the study, which may indicate that it is largely non-pathogenic.

Mycoplasma genitalium and Ureaplasma
urealyticum are transmitted through sexual
contact and can cause urogenital infections.
While M. genitalium is established as an
aetiological agent of genital infections (1),
U. urealyticum is still controversial as a
pathogen (2, 3). Testing for these microbes
is not widespread in Norway and there is no
surveillance of their prevalence.

In 2013, the guidelines for antibiotic
treatment of chlamydia infection were
amended. Doxycycline is now first-line
therapy for chlamydia, as azithromycin use
has been shown to contribute to antimicro-
bial resistance (4). As a result of this change,
only 20—-40% of M. genitalium infections
are now cleared via treatment of urethritis,
cervicitis and co-infection with chlamydia.
The prevalence of M. genitalium may thus
increase (5, 6).

In Europe, the two most common micro-
bes causing urethritis are Chlamydia tracho-
matis and M. genitalium; these are detected
in 22 % and 7—13 % of patients with urethri-
tis respectively (7, 8).

In men, M. genitalium most often causes
urethritis. The microbe is also found in the
urethra of men with epididymitis and in
tissue from patients with chronic prostatitis
(1). The greater complexity of the female
urogenital system means that the clinical
picture too can be more complex in women.
Nevertheless, cervicitis appears to be the
most common manifestation of infection (9,
10). Cervicitis is often defined differently
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across clinical trials, which makes it difficult
to draw unambiguous conclusions (1, 11,
12). Cervicitis is a common antecedent of
upper genital tract infections (13, 14). In
common with C.trachomatis, M. genitalium
is associated with reactive arthritis in both
women and men (1, 11).

U. urealyticum is a common microbe in
both the female and male urogenital tracts,
and is probably less virulent than M. genita-
lium (2, 15). U. urealyticum is found more
frequently in men with urethritis than in
non-infected men, and is assumed to be an
aetiological agent in urethritis (3, 4, 16).

Knowledge of the prevalence of M. geni-
talium and U. urealyticum is important for
ensuring a good and targeted testing regime,
correct treatment and reduction of infection.
In this study we have investigated the preva-
lence of these microbes in samples submit-
ted for C. trachomatis testing.

Material and method

Material

In the period from February 2011 to January
2012, 5611 urine samples were tested for
C. trachomatis. Samples from children
under the age of 15 years, those in which the
DNA was not intact, and control/follow-up
samples were excluded. In all, 4 665 samp-
les were included in the study and tested for
M. genitalium and U. urealyticum. Of these,
484 had already undergone routine testing
for the latter microbes, and were thus tested
twice. Screening samples and samples from
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MAIN MESSAGE

M. genitalium and U. urealyticum are com-
mon sexually transmitted microbes

M. genitalium causes genital infections more
often than U. urealyticum, and its prevalence
appears to be increasing

Due to a lack of availability of diagnostic
tests and limited awareness, many disease
cases probably remain undiagnosed and
untreated

The rapid development of antimicrobial
resistance in M. genitalium complicates
recommendations for testing and treatment
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Figure 1 Venn diagram showing the number of positive test results and co-infections for Chlamydia tracho-
matis, Mycoplasma genitalium and Ureaplasma urealyticum (n = 1 369]

patients with symptoms of chlamydia were
submitted from both the primary and specia-
list health service, mainly by gynaecologists
and urologists in and outside hospitals.

Personal data and sample information
were obtained from the laboratory informa-
tion system MIx (Miclis AS) and were ano-
nymised. Clinical information was often
incomplete and was therefore not included
in the data. The study was judged by the
Regional Ethics Committee to fall outside
the scope of the Health Research Act and
was therefore exempt from approval requi-
rements.

Laboratory method
DNA was isolated from 200 pL of sample
material with the MagNa Pure LC/Total
Nucleic Acid kit (Roche Diagnostics Nor-
way). An in-house multiplex PCR was per-
formed using the LightCycler 480 (Roche).
The method for qualitative detection of
M. genitalium is based on the target gene
«gap» (glyceraldehyde-3-phosphate dehy-
drogenase) (17). For U. urealyticum the tar-
get gene was «ureaplasma multiple banded
antigen». Taqgman probes and primers were
synthesised by Eurogentec and supplied by
BioNordika/Medprobe.

Statistical analyses

Microsoft Excel 2007 (Microsoft, Red-
mond, WA) was used to calculate the samp-
ling distribution, proportion of positive
results and average age with standard devia-
tion. Differences in prevalence between men
and women were examined with an unpaired
t-test. Confidence intervals were calculated
with the online McCallum Layton calculator
(18), and the R-3.1.1 calculator for Win-
dows was used to determine significance
and to prepare a Venn diagram (19).
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Results

Subject characteristics

The average age of the entire sample was 26.1
years (SD 9.6 years), with an average age for
women of 24.2 years (SD 8.5 years) and for
men of 28.7 years (SD 10.4 years). Age and
sex distribution are shown in Table 1.

Prevalence

Of the 4 665 samples tested previously for
C. trachomatis, 29% (1369/4 665) were
positive for one or more of the three sexually
transmitted microbes. Of these, 11.9 % were
positive for C. trachomatis (555/4 665),
3.6% (169/4 665) for M. genitalium and
17.6 % (822/4 665) for U. urealyticum. Pre-
valence specified by age and sex is presen-
ted in Table 1.

The average age of patients who tested
positive for C. trachomatis was 23.6 years
(SD 6.9 years), for M. genitalium 25.4 years
(SD 8.4 years) and for U. urealyticum 23.2
years (SD 8.0 years). In all three cases, the
women who tested positive were signifi-
cantly younger than the men (p < 0.01).

Analysis of M. genitalium and U. urealy-
ticum was requested for 10 % of the 4 665
samples. Of the samples that were positive
for M. genitalium, 89 % (151/169) were first
identified in connection with this study. For
U. urealyticum, this was the case for 93 %
(763/822).

Of the samples that tested positive for
C. trachomatis, 5.9 % (33/555) were also
positive for M. genitalium, while 21.6 %
(120/555) were positive for U. urealyticum.
Of samples positive for M. genitalium,
20.7% (35/169) were also positive for
U. urealyticum. Eleven patients were posi-
tive for all three microbes. Figure 1 shows
the distribution (in per cent) of the three
agents in positive samples.

Discussion

To the best of our knowledge, this study is
the most comprehensive survey of M. geni-
talium and U. urealyticum in Norway. The
prevalence of C. trachomatis has been well
mapped and provides information on the
population being tested. This forms a basis
for evaluating and discussing the preva-
lence of the other sexually transmitted mi-
crobes.

M. genitalium was relatively common in
this study population, with a prevalence of
3.6 % compared to 11.9 % for C. trachoma-
tis. A study from Molde in 2010 showed a
significantly lower prevalence of M. genita-
lium (2%, n=950,p=0.01) (20). This may
be due to methodological differences or to
differences in the two populations studied.

Our observations are consistent with
figures published from Central Norway
from 2012, where M. genitalium was detec-
ted in 3.9 % of women and 3.2 % of men in

a sample of 1 114 persons (21). In both stu-
dies the prevalence was highest in women
aged 20-24 years: 5.1 % in Vestfold/Tele-
mark and 6.5% in Central Norway. How-
ever, prevalence may be affected by testing
patterns for C. trachomatis. For example,
figures from the Norwegian Institute of
Public Health indicate that women are more
likely to wundergo routine testing for
C. trachomatis, whereas men are more often
tested as part of contact tracing or on the
basis of symptoms (22).

Several factors suggest that this study has
probably underestimated the prevalence of
M. genitalium. There is debate regarding the
type of sample most suitable for detecting
M. genitalium in women. In a few studies
where both urine samples and swabs from
the vagina/cervix were tested from the same
patients, the positivity rate was higher for
the swabs (12, 23). Prevalence may thus
have been underestimated in our population,
in which only urine samples were examined

M. genitalium is more difficult to detect
than C. trachomatis as the bacterial load of

the former is often low. The method used to
extract bacterial DNA is therefore critical
(24, 25). The importance of choosing an
appropriate method is illustrated by a study
that compared three different methods for
extraction of C. trachomatis DNA and found
that the proportion of positive findings ran-
ged from 4.3 % to 7.7 % (26). No association
has been observed between bacterial load
and disease. Indeed, a small number of bac-
teria can also cause disease, and detection of
weak positive samples is therefore impor-
tant (24). Emphasising this issue has resul-
ted in methodological improvements in our
laboratory.

The fact that only 10% of tests in this
study were ordered primarily for M. genita-
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Table 1 Number of positive test results for C. trachomatis, M. genitalium, U. urealyticum (percentages in parentheses) with confidence intervals (Cl)

Prevalence Number (%] C. trachomatis +95% Cl M. genitalium
Total 4 665 555 (11.9) (11.0-12.8) 169 (3.6)
Women 2 664 (57) 278 (10.4) (9.2-11.6) 91 (3.4
Men 2001 (43) 277 (13.8) (12.3-15.3) 78 (3.9)
Women, age (yrs)
15-19 971 (36) 126 (13.0) (10.9-15.1) 31 (3.2)
20-24 828 (31) 109 (13.2) (10.9-15.5) 42 (5.1)
25-29 332 (12) 25 (7.9 (4.7-10.3) 10 (3.0)
30-39 348 (13) 11 (3.2) (1.4-5.1) 5 (1.4
40-49 144 (5) 6 (4.2) (0.9-7.5) 2 (1.4)
>50 41 (2) T (2.4) (0-7.1) 1 (2.4)
Men. age (yrs)
15-19 308 (15) 40 (13.0 (9.2-16.8) 11 (3.4)
20-24 595 (30) 108 (18.2) (15.1-21.3) 19 (3.2)
25-29 395 (20) 65 (16.5) (12.8-20.2) 17 14.3)
30-39 393 (20) 46 (11.7) (8.5-14.9) 20 (5.1)
40-49 207 (10 15 (7.2) (3.7-10.7) 8 (3.9)
>50 103 (5) 3 (29 (0-6.1) 3 (29)

+95% Cl U. urealyticum +95% Cl
(3.1-4.1) 822 (17.6) (16.5-18.7)
(2.7-4.1) 539 (20.2) (18.7-21.7)
(3.1-4.8) 283 (14.1) (12.6-15.6)
(2.1-4.3) 252 (26.0) (23.2-28.8)
(3.6-6.6) 182 (22.0) (19.2-24.8)
(1.2-4.8) 42 (12.7) (9.1-16.3]
(0.2-2.6) 37 (10.6) (7.4-13.8]
(0-3.3) 20 (13.9) (8.3-19.6)
(0-7.1) 6 (14.6) (3.8-25.4]
(1.5-5.7) 69 (22.4) (17.7-27.1)
(1.8-4.6) 114 (19.2) (12.0-26.4]
(2.3-6.3) 44 (11.1) (1.8-20.4)
(2.9-7.3) 35 (8.9) (0-18.3)
(1.3-6.5) 12 (5.8 (0-19.0)
(0-6.1) 9 87 (0-27.0)

lium and U. urealyticum may indicate that
there is little emphasis on this issue by those
ordering the tests. This is underlined by the
fact that in 89 % of the samples positive for
M. genitalium, analysis of this microbe had
not been requested; the results were there-
fore not reported back to those who ordered
the tests.

Undiscovered infections lead to increased
risk of transmission of infections within the
population. As with C. trachomatis, studies
have shown that M. genitalium can lead to
significant sequelae for some patients. In a
large study from the USA, Haggerty and col-
leagues showed that 15% of women with
clinically suspected pelvic inflammatory
disease were infected with M. genitalium,
and a causal link was established between the
microbe and endometritis (27). A Swedish
study from 2012 showed a strong association
between M. genitalium infection and pelvic
inflammatory disease, as did a recent meta-
analysis of mycoplasma infection and female
reproductive system diseases (28, 29).

Untreated pelvic inflammatory disease
can have consequences such as ectopic preg-
nancy, chronic pelvic pain, recurrent pelvic
inflammatory disease and infertility (14).
M. genitalium has also been observed atta-
ching to sperm in vitro; if large numbers of
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microbes act in this way, sperm motility may
be reduced. Whether this affects male ferti-
lity is uncertain (1).

The course of untreated M. genitalium
infection is little documented, and is diffi-
cult to study for ethical reasons as the
microbe is regarded as pathogenic. Studies
of patients with urethritis who were treated
empirically with doxycycline show that
persistent mycoplasma infections do occur
(30). Some of the mechanisms behind the
bacterium’s ability to cause persistent infec-
tion were revealed in an in vitro study of
endocervical cells (31).

Since the treatment of chlamydia infec-
tion is different from that of mycoplasma,
diagnostics for M. genitalium will be essen-
tial (4, 6). The current study shows that co-
infections do occur (Fig. 1) and that proven
chlamydia infection does not rule out infec-
tion with M. genitalium. Treatment of myco-
plasma infection is more complex than that
of chlamydia as the former microbe has a
high mutation rate and rapidly adapts to its
surroundings (1). It thus has an extensive
ability to develop antibiotic resistance, and
the number of treatment options is decreas-
ing. Today a 5-day course of azithromycin is
recommended for treatment of M. genita-
lium infection (4).

Genital infections such as urethritis and
pelvic inflammatory disease are treated
empirically with doxycycline, but this cures
only 22-45% of mycoplasma infections
(6). M. genitalium was detected in 41 % of
men with urethritis who returned after expe-
riencing therapeutic failure with doxy-
cycline (30). Check-ups revealed that these
patients subsequently tested negative for
M. genitalium after treatment with azithro-
mycin and 90 % were by then symptom free.
There were similar findings of M. genita-
lium infection (44 %) in women with pelvic
inflammatory disease who returned after
therapeutic failure (27).

In a recent Norwegian study, macrolide
resistance was demonstrated in 48% of
M. genitalium infections (32). This means
that azithromycin does not cure all cases of
mycoplasma infection either. Moxifloxacin
is at present the only treatment option in
cases of macrolide resistance. This antibio-
tic may have unpleasant side effects and is
unlicensed in Norway (33). The rapid deve-
lopment of antimicrobial resistance could
lead to a situation where it is difficult to pro-
vide adequate treatment. However, we can
prevent the development and spread of resis-
tant strains by checking therapeutic efficacy
after 3—4 weeks and by including resistance
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testing as part of the diagnostic process (6,
34).

Of the microbes examined in this study,
U. urealyticum was the most prevalent
(17.6 %) and was most common in those
aged 15-24 years. A study of students in
Northern Norway yielded results similar to
ours, although prevalence there was gene-
rally lower. C. trachomatis was found in
3.5 % of those tested, M. genitalium in 0.9 %
and U. urealyticum in 8.7 % (15).

In clinical trials, the high prevalence of
U. urealyticum in control groups can make
results difficult to interpret (16). Never-
theless, a causal link between U. urealyti-
cum and urethritis has been shown in young
patients and those with few lifetime sexual
partners. This may suggest that repeated
exposure to the bacterium can lead to tole-
rance and asymptomatic infection without
inflammation (2, 3). Conditions in the host
and variable virulence thus appear to play a
part in the microbe’s pathogenicity. This
forms a basis for testing patients with sym-
ptomatic urethritis for U. urealyticum if no
other agents are detected.

In contrast to chlamydia, genital myco-
plasma infections are not defined as infec-
tious diseases of danger to public health in
the Infectious Disease Control Act. M. geni-
talium does not cause merely a harmless
«itchy; it can give rise to infections with
serious consequences (1, 13, 29). Never-
theless, it is difficult to estimate how often
the microbe migrates to the upper genital
tract. The majority of cases of pelvic inflam-
matory disease appear to be asymptomatic
and few patients seek treatment (13, 14, 35).
In addition, samples are rarely taken from
the upper genital tract due to its limited
accessibility (12, 13), and study populations
are therefore often small. Studies of pelvic
inflammatory disease often rely on detection
of pathogens in the cervix. Although detec-
ted indirectly, it is likely that these microbes
can also cause pelvic inflammatory disease,
in common with C. trachomatis (14, 29).
From prospective studies, it is estimated that
approximately 15% of cases of untreated
chlamydia develop into pelvic inflammatory
disease, whereas the risk seems to be some-
what lower with mycoplasma infection (35).

The symptoms of mycoplasma and chla-
mydia infection cannot be distinguished, but
M. genitalium seems to produce symptoms
more often (7). We believe that M. genita-
lium should be included as a standard test
when there are symptoms of urethritis and
cervicitis, and in pelvic inflammatory
disease in women (10, 13, 36). There may
also be an indication for testing women prior
to surgical abortion (35). Several studies
show that M. genitalium is transferred to the
partner in 55—70 % of cases (7, 9, 30), and
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partner therapy and possibly contact tracing
should be considered.

Guidelines on antibiotic use in the pri-
mary healthcare service recommend the tes-
ting of patients with symptoms (4). Testing
of asymptomatic individuals is, however,
more difficult. In 40—60 % of cases, patients
with M. genitalium do not have symptoms
(10, 11, 25). Asymptomatic carriage is an
epidemiological problem and without
opportunistic screening, prevalence will
increase. Laboratories in Norway unoffi-
cially report increasing numbers of positive
samples. In a national retrospective study
from Denmark (n=31 600), a significant
increase in M. genitalium was seen from
2006 (2.4%) to 2010 (3.8 %). The increase
is considered real, although part of it may be
due to methodological improvements (37).

The spread of infection can be reduced by
testing individuals upon change of sexual
partner, where the individual in question has
multiple sexual partners or a partner with a
proven infection. Testing for M. genitalium
in common with C. trachomatis may be a
natural approach to this preventative work.
Before initiating comprehensive screening,
the potential consequences — both for society
and for the individual — should be examined
more closely. Any changes in testing strategy
must take into account the increasing anti-
microbial resistance and declining therapeu-
tic options.

In Sweden, where doxycycline is conventi-
onally used to treat chlamydia, studies show
similar prevalence of M. genitalium and
C. trachomatis (5, 28). When we see an
increase both in Sweden and in Denmark, we
can expect similar developments in Norway.
Surveillance should therefore be established,
and clearer guidelines for the testing and treat-
ment of M. genitalium are required. Greater
knowledge of the prevalence, pathogenesis
and treatment of M. genitalium and U. urea-
Iyticum will be important going forward, and
more studies should be initiated (38).
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Liv Kjersti Paulsen (born 1979)

biomedical laboratory scientist with specialist
training in molecular biology. She works at the
Genetic Technology Unit and is a member of the
Advisory Committee for research laboratory
technologists in the Norwegian Society of Engi-
neers and Technologists.

The author has completed the ICMJE form

and reports no conflicts of interest.

Mette Lundstrgm Dahl (born 1964)

MSc, biomedical laboratory scientist. She is

a genetic technologist and head of the Genetic
Technology Unit, and a member of the Advisory
Committee for medical microbiology.

The author has completed the ICMJE form

and reports no conflicts of interest.

Dagfinn Skaare (born 1969)

specialist in medical microbiology, senior con-
sultant and PhD candidate. He is chairman of
the Norwegian Working Group on Antibiotics,
Norwegian representative in NordicAST, and
represents the South-Eastern Norway Regional
Health Authority in the Reference Group for the
Norwegian National Advisory Unit on Detection
of Antimicrobial Resistance (K-res).

The author has completed the ICMJE form

and reports no conflicts of interest.

Nils Grude (born 1951)

PhD, specialist in medical microbiology, senior
consultant and head of department. He holds
an affiliate position as a researcher at the Anti-
biotic Centre for Primary Care.

The author has completed the ICMJE form

and reports no conflicts of interest.

References

1. Taylor-Robinson D. Jensen JS. Mycoplasma geni-
talium: from Chrysalis to multicolored butterfly.
Clin Microbiol Rev 2011; 24: 498-514.

2. Wetmore CM. Manhart LE. Lowens MS et al. Urea-
plasma urealyticum is associated with nongono-
coccal urethritis among men with fewer lifetime
sexual partners: a case-control study. J Infect Dis
2011; 204: 1274-82.

3. Ondondo RO. Whittington WL. Astete SG et al.
Differential association of ureaplasma species
with non-gonococcal urethritis in heterosexual
men. Sex Transm Infect 2010; 86: 271-5.

4. Nasjonale faglige retningslinjer for antibiotikabruk
i primaerhelsetjenesten. Oslo: Helsedirektoratet.
2013.

5. Anagrius C. Loré B. Jensen JS. Treatment of
Mycoplasma genitalium. Observations from a
Swedish STD clinic. PLoS ONE 2013; 8: e61481.

6. Jensen JS. Bradshaw C. Management of Myco-
plasma genitalium infections - can we hit a
moving target? BMC Infect Dis 2015; 15: 343.

7. Falk L. Fredlund H. Jensen JS. Symptomatic
urethritis is more prevalent in men infected with
Mycoplasma genitalium than with Chlamydia
trachomatis. Sex Transm Infect 2004; 80: 289-93.

8. Moi H. Reinton N. Moghaddam A. Mycoplasma
genitalium hos menn med urethritt. Tidsskr Nor
Legeforen 2008; 128: 2709-11.

9. Falk L. Fredlund H. Jensen JS. Signs and sym-
ptoms of urethritis and cervicitis among women
with or without Mycoplasma genitalium or Chla-
mydia trachomatis infection. Sex Transm Infect
2005; 81: 73-8.

10. Mellenius H. Boman J. Lundqvist EN et al. Myco-
plasma genitalium bér misstankas vid ospecifik
uretrit och cervicit. Studie fran Vasterbotten
bekraftar den hoga prevalensen av bakterien.
Lakartidningen 2005; 102: 3538. 3540-1.

11. Anagrius C. Loré B. Jensen JS. Mycoplasma geni-
talium: prevalence. clinical significance. and
transmission. Sex Transm Infect 2005; 81: 458-62.

12. Moi H. Reinton N. Moghaddam A. Mycoplasma
genitalium in women with lower genital tract
inflammation. Sex Transm Infect 2009; 85: 10-4.

>>>

Tidsskr Nor Legeforen nr. 2, 2016; 136



3

14.

20.

21.

22.

23.

. Haggerty CL. Taylor BD. Mycoplasma genitalium:
an emerging cause of pelvic inflammatory disease.
Infect Dis Obstet Gynecol 2011; 2011: 959816.
Brunham RC. Gottlieb SL. Paavonen J. Pelvic
inflammatory disease. N Engl J Med 2015; 372:
2039-48.

. Jensen AJ. Kleveland CR. Moghaddam A et al.
Chlamydia trachomatis. Mycoplasma genitalium
and Ureaplasma urealyticum among students in
northern Norway. J Eur Acad Dermatol Venereol
2013; 27: e91-6.

. Horner P. Thomas B. Gilroy CB et al. Role of Myco-
plasma genitalium and Ureaplasma urealyticum
in acute and chronic nongonococcal urethritis.
Clin Infect Dis 2001; 32: 995-1003.

. Svenstrup HF. Jensen JS. Bjornelius E et al. Deve-
lopment of a quantitative real-time PCR assay for
detection of Mycoplasma genitalium. J Clin Micro-
biol 2005; 43: 3121-8.

. McCallum L. Confidence Interval Calculator for
Proportions. www.mccallum-layton.co.uk/tools/
statistic-calculators/confidence-interval-for-
proportions-calculator/ (11.11.2015).

. R-3.1.1 for Windows (32/64 bit).

http://cran.r-project.org (11.11.2015).

Nilsen E. Vik E. Roed MA. Lav forekomst av

M genitalium blant pasienter undersgkt for

C trachomatis. Tidsskr Nor Legeforen 2011; 131:

2232-4.

Fardal H. Térneke U. Pukstad BS et al. Hgy fore-

komst av Mycoplasma genitalium hos unge kvin-

ner som testes for Chlamydia trachomatis. 6-12-

2013. Oslo: Statens institutt for folkehelse. 2013.

Genitale klamydiainfeksjoner i Norge 2012. 21-5-

2013. Oslo: Statens institutt for folkehelse. 2013.

Hartgill U. Kalidindi K. Molin SB et al. Screening

Tidsskr Nor Legeforen nr. 2, 2016; 136

24.

25.

26.

27.

28.

29.

30.

for Chlamydia trachomatis and Mycoplasma geni-
talium; is first void urine or genital swab best? Sex
Transm Infect 2015; 91: 141.

Walker J. Fairley CK. Bradshaw CS et al. ‘'The dif-
ference in determinants of Chlamydia trachomatis
and Mycoplasma genitalium in a sample of young
Australian women’. BMC Infect Dis 2011; 11: 35.
Jensen JS. Bjérnelius E. Dohn B et al. Use of
TagMan 57 nuclease real-time PCR for quantita-
tive detection of Mycoplasma genitalium DNA in
males with and without urethritis who were atten-
dees at a sexually transmitted disease clinic. J Clin
Microbiol 2004; 42: 683-92.

Rours GI. Verkooyen RP. Willemse HF et al. Use
of pooled urine samples and automated DNA
isolation to achieve improved sensitivity and cost-
effectiveness of large-scale testing for Chlamydia
trachomatis in pregnant women. J Clin Microbiol
2005; 43: 4684-90.

Haggerty CL. Totten PA. Astete SG et al. Failure of
cefoxitin and doxycycline to eradicate endometrial
Mycoplasma genitalium and the consequence for
clinical cure of pelvic inflammatory disease. Sex
Transm Infect 2008; 84: 338-42.

Bjartling C. Osser S. Persson K. Mycoplasma geni-
talium in cervicitis and pelvic inflammatory
disease among women at a gynecologic outpatient
service. Am J Obstet Gynecol 2012; 206: 476.e1-8.
Lis R. Rowhani-Rahbar A. Manhart LE. Myco-
plasma genitalium infection and female reproduc-
tive tract disease: a meta-analysis. Clin Infect Dis
2015; 61: 418-26.

Wikstrém A. Jensen JS. Mycoplasma genitalium:
a common cause of persistent urethritis among
men treated with doxycycline. Sex Transm Infect
2006; 82: 276-9.

32.

33.

34.

35.

36.

37.

38.

ORIGINAL ARTICLE

. McGowin CL. Annan RS. Quayle AJ et al. Persistent

Mycoplasma genitalium infection of human endo-
cervical epithelial cells elicits chronic inflamma-
tory cytokine secretion. Infect Immun 2012; 80:
3842-9.

Wold C. Sorthe J. Hartgill U et al. Identification

of macrolide-resistant Mycoplasma genitalium
using real-time PCR. J Eur Acad Dermatol Vene-
reol 2015; 29: 1616-20.

Romgren M. Juvkam KH. Moi H. Mycoplasma geni-
talium i allmennpraksis - bare en pille hvis det er
ille? Utposten 2015; 6-9.

Falk L. Enger M. Jensen JS. Time to eradication
of Mycoplasma genitalium after antibiotic treat-
ment in men and women. J Antimicrob Chemother
2015; 70: 3134-40.

Bjartling C. Persson K. Klamydia och genital
mykoplasma: epidemiologi och risker. Lakartid-
ningen 2010; 107: 341-5.

Shahmanesh M. Moi H. Lassau F et al. 2009 Euro-
pean guideline on the management of male non-
gonococcal urethritis. Int J STD AIDS 2009; 20:
458-64.

Salado-Rasmussen K. Jensen JS. Mycoplasma
genitalium testing pattern and macrolide resis-
tance: a Danish nationwide retrospective survey.
Clin Infect Dis 2014; 59: 24-30.

Crum-Cianflone NF. Pelvic Inflammatory Disease.
N Engl J Med 2015; 373: 686.

Received 18 December 2014, first revision submitted
17 June 2015, accepted 11 November 2015. Editor:
Lars Frich.

125




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


