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Background. Mycoplasma genitalium (MG) is an emerging sexually transmitted infection (STI) that is poten-
tially associated with reproductive tract sequelae in women. This study aimed to estimate MG incidence and treat-
ment failure and provide estimates of organism load in infection.

Methods. 1110 women aged 16–25 years were recruited from primary care clinics in Australia. Women were
tested for MG at baseline, 6 months, and 12 months, and MG organism load was measured by quantitative poly-
merase chain reaction (PCR). MG-positive cases were screened for MG 23S ribosomal RNA (rRNA) gene point
mutations shown to confer azithromycin resistance using high-resolution melt following PCR.

Results. MG incidence rate was 1.3 per 100 person-years (n = 14; 95% confidence interval [CI], .8–2.3);
women reporting 3 or more sex partners in the last 12 months had an increased rate of incident infection (rate
ratio [RR], 5.1; 95% CI, 1.3–19.6]). There were 3 cases of MG reinfection (0.8 per 100 person-years [95% CI,
.1–.9]. Organism load was higher for prevalent than incident infection (P = .04). There were 3 cases of treatment
failure (9.4% [95% CI, 2.0–25.0]); organism load was higher in cases with treatment failure than in successfully
treated cases (P < .01). An MG 23S rRNA mutation was detected in 5 cases (3 cases of treatment failure and 2
successfully treated).

Conclusions. Although MG incidence was relatively low, testing should be recommended for women consid-
ered to be at increased risk based on sexual history. Our results also suggest that organism load might be impor-
tant in azithromycin treatment failure.
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Mycoplasma genitalium (MG) is an emerging sexually
transmitted infection (STI) that is associated with
acute and chronic urethritis in men. Data on infection
in women are more limited and inconsistent, but do
suggest that MG is also associated with urethritis, cer-
vicitis [1–4], pelvic inflammatory disease (PID) [5],
and possible infertility in women [6, 7].

To date, there have been few population-based
studies of MG infection, and prevalence estimates vary
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widely. MG prevalence has been estimated to be 2.4% (95%
confidence interval [CI], 1.5–3.3) in 16- to 25-year-old women
in Australia [8], 0.8% (95% CI, .4–1.6) among 18- to 27-year-
old sexually active women in the United States [9], 2.3% (95%
CI, 1.3–3.2) [10] in 21- to 23-year-old women in Denmark,
and 3.3% (95% CI, 2.6–4.1) in sexually active students in the
United Kingdom [11]. The same UK study reported a relatively
low MG incidence of 0.9 (95% CI, .5%–1.6%) per 100 woman-
years [11], but a cohort study of Kenyan sex workers has
reported an MG incidence of as high as 22.7 per 100 woman-
years [12].

We conducted a cohort study to determine the incidence of
chlamydia and MG among young Australian women. Given that
commercial assays for MG are not available in Australia, with
only large sexual health services and tertiary public hospitals
having access to validated in-house assays, this study was de-
signed to provide evidence to indicatewhetherMG testing should
be more widely available. This paper presents the results of the
MG analysis, providing MG incidence data as well as the clini-
cal and epidemiologic characteristics associated with incident
MG infection. We also present novel MG organism load data,
comparing organism load between prevalent and incident infec-
tion, and provide estimates of azithromycin treatment failure.

METHODS

Recruitment
Young women were recruited as part of the Chlamydia Inci-
dence and Re-infection Rates Study, whose methods have
been published in detail elsewhere [13]. This was a 12-month
longitudinal study that aimed to measure chlamydia incidence
in Australian women aged 16–25 years recruited from primary
care clinics. A secondary aim of the study was to measure MG
incidence. In brief, consecutive women were recruited from 29
primary health clinics (including general practice, sexual
health, and family planning clinics) in the Australian states
and territories of New South Wales, Victoria, and the Austra-
lian Capital Territory between May 2007 and August 2008.
Research assistants were employed to approach women in
these clinics to determine their eligibility and obtain informed
consent for their participation in the study. Women aged 16–
25 years who were not pregnant at the time of recruitment,
had ever had vaginal sex with a male, were competent in
written English, and were able to be contacted by post within
Australia during the 12-month study were eligible for partici-
pation. Follow-up was completed in December 2009.

Testing
Women provided a vaginal self-collected flocked swab (www.
copanitalia.com) at baseline, 6 months, and 12 months for
MG testing. In addition, those women who tested positive at

any stage during the study provided a specimen for a test-of-
cure 4 weeks after their treatment. Swabs collected at baseline
were given to the research assistant at the clinic and all follow-
up swabs were sent through the postal service. Swabs were
tested for MG in real time and results provided to the partici-
pants. All testing was done at the Royal Women’s Hospital,
Melbourne, Victoria, and if the swab tested positive, further
analyses were performed including organism quantification
and macrolide resistance.

MG testing was conducted by rotating the vaginal swab in
400 μL of phosphate-buffered saline and 200 μL was used for
DNA extraction, with detection of MG amplified by polymer-
ase chain reaction (PCR) targeting a 517-bp region of the 16S
ribosomal RNA (rRNA) gene [14]. Any remaining specimen
was stored at −80°C.

Organism Load
The MG quantification of each sample was performed using a
quantitative polymerase chain reaction (qPCR; TaqMan MGB
Probe) assay targeting the MgPa gene [15, 16] by comparing
the crossing points of each sample to a standard curve con-
structed by amplifying a range of known copy numbers of the
target gene.

Azithromycin Resistance
All MG-positive cases were also screened for MG 23S rRNA
gene point mutations shown to confer azithromycin resistance
using high-resolution melt following PCR as described previ-
ously by Twin et al [17].

Management of Participants
All women who tested positive for MG were managed by the
research team, who organized a telephone consultation with a
sexual health physician who discussed symptoms and ex-
plained treatment.Onegramof azithromycinwasprescribed [18]
and provided free of charge along with resources supporting
notification of sex partners regarding MG. If the woman re-
ported any symptoms suggestive of PID or there were any
other clinical concerns, a face-to-face consultation with a clini-
cian and further clinical assessment were arranged.

A self-collection specimen kit for a test-of-cure was sent 4
weeks after treatment. Women with a positive test-of-cure
had another telephone consultation with a sexual health
physician who determined whether the positive result was
likely to be due to treatment failure or MG reinfection.
Likely treatment failure was treated with 400 mg moxi-
floxacin daily for 10 days [19, 20], and reinfections were
treated with a repeat 1-g dose of azithromycin [20]. A
second test-of-cure was offered a further 4 weeks after the
second treatment.
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Definitions for Prevalent Infection, Incident Infection, Treatment
Failure, Reinfection, Persistent Infection
A prevalent infection was a positive MG test result at the time
of recruitment (baseline). An incident infection was defined
as any new infection acquired during the study period follow-
ing either a previous negative MG test result or a negative test-
of-cure result. Treatment failures were defined as a positive
test-of-cure following treatment with azithromycin in women
who also reported either having either no sexual intercourse
after treatment or consistently used condoms after treatment.
An MG reinfection was defined as a positive MG test result
following either a negative test-of-cure result or unprotected
sex with an untreated sexual partner. A patient’s history of
unprotected sex was ascertained from 2 sources: (1) the
woman’s self-completed questionnaire and (2) a telephone or
face-to-face consultation with a sexual health physician prior
to prescribing treatment. Reinfections were also incident
infections. An infection was defined as persistent if the woman
had 2 consecutive positive MG test results and was not treated
following the first positive result (Figure 1). These defini-
tions were based on a modified version of the chlamydia
reinfection algorithm developed by Batteiger et al [21]. An
infection was considered successfully treated if the result of
the test-of-cure was negative.

Data Collection
Women completed a self-administered questionnaire at base-
line and at 3-monthly intervals during the 12-month study
period. The questionnaire collected demographic data, sexual
behavior data, recent antibiotic and contraceptive use, any
pregnancies including termination and/or miscarriages, and
genital symptoms that might have occurred since the previous
questionnaire.

Statistical Methods
Power calculations suggested that a sample size of 1000 would
be sufficient to generate a standard error of 1.0% for incidence
estimates of 2%. MG incidence rates and 95% CIs based on
the estimation of robust standard errors were calculated using
Poisson regression. The rate of reinfection was calculated
using only data from those who tested positive at least once
during the study and had 2 or more tests. The association
between demographic, behavioral, and clinical factors and the
incidence of MG was investigated using a discrete-time
version of the proportional-hazards regression model de-
scribed by Carlin et al [22], from which rate ratios (RRs) and
robust standard errors were generated. Rate ratios were adjust-
ed for clinic type from which the woman was recruited to take
any potential confounding by clinic type into consideration.
Further adjustment was limited by the small number of inci-
dent MG cases.

MG organism load values were logarithm (log10) transformed
for the purpose of analysis. Box plots were used to display the
range of organism load values by infection type (prevalent,
incident). The t test or Mann-Whitney U test was used to
compare organism load between groups where appropriate.
Data were analyzed using Stata software, version 11.1 [23].

Ethics approval to conduct this study was obtained from 10
human research ethics committees throughout Australia. In-
formed consent was obtained from every participant prior to
enrollment in the study.

Results

Sample Characteristics
A total of 1110 women participated in the study with a re-
sponse rate of 66%. A total of 735 women (66%) were recruit-
ed from general practice clinics and 375 (34%) were recruited
from sexual health and family planning clinics. Overall, 877
participants (79%) provided a specimen at the study end, pro-
viding 1056.34 person-years of follow-up. A total of 27
women tested positive for MG at baseline (prevalence: 2.4%
[95% CI, 1.5–3.3]) and all women with baseline infection re-
ceived treatment. The MG prevalence results have been report-
ed in detail elsewhere [8].

Incident Infection
A total of 14 incident infections were identified, yielding an
incidence rate of 1.3 per 100 person-years (95% CI, .8–2.3).
Univariate analysis found that MG incidence was higher in
women recruited from sexual health and family planning
clinics compared with women recruited from general practice
and increased with an increasing number of new sex partners
in the last 12 months. This persisted once adjusted for type of
clinic, with women reporting 3 or more sex partners in the
last 12 months having more than a 5 times greater rate of inci-
dent MG, compared with women reporting 1 or no new sex
partners (RR = 5.1 [95% CI, 1.3–19.6]). No other factors were
associated with incident MG (Table 1).

Reinfection Rate and Persistent Infection
Three reinfections were diagnosed, giving a reinfection rate of
0.8 per 100 person-years (95% CI,.1–.9) and a cumulative risk
of reinfection of 11.1% (3 of 27; 95% CI, 2.4%–29.2%). Two of
these reinfections were diagnosed 6 months after a negative
test-of-cure result and 1 infection was diagnosed at 4 weeks
after treatment (but the participant reported unprotected sex
with an untreated partner). There were no persistent infections
diagnosed during the study.
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Treatment Failure
Of the 41 positive tests, 32 women provided test-of-cure speci-
mens. Of these 32, 3 had a positive test-of-cure (9.4% [95%
CI, 2.0–25.0]) and 29 had a negative test-of-cure. The 3 posi-
tive test-of-cure results were categorized as treatment failure
with azithromycin on the basis that all 3 women had adhered
to treatment and had not had sex with an untreated sex
partner. All 3 cases were successfully treated with 400 mg
moxifloxacin daily for 10 days and had a negative test-of-cure
4 weeks following treatment.

MG 23S rRNA Gene Point Mutations
Both the pretreatment and the test-of-cure specimens for the
3 women classified as treatment failure were analyzed for MG
23S rRNA gene point mutations. All 3 were found to carry a
wild-type 23S rRNA gene sequence prior to treatment with 1
g azithromycin and then had a relevant macrolide resistance
mutation detected in their test-of-cure sample.

Of the 29 negative tests-of-cure, 27 (93.1%) had pretreat-
ment specimens available for analysis for MG 23S rRNA gene
point mutations and 2 of the 29 (7.4%) were identified as car-
rying 23S RNA mutations. Nine participants who tested MG
positive did not provide a test-of-cure after treatment with azi-
thromycin and could not be included in this analysis.

Organism Load
Organism load could be measured for 22 of the 27 (81.5%)
prevalent infections and 13 of the 14 (92.9%) incident infec-
tions (including the 3 reinfections). Organism load per swab
was significantly higher in the 22 prevalent (mean = 4.7
[SD = 0.9], median = 4.7 copies per swab [log10]) than the 13

incident infections (mean = 4.0 [SD = 1.1], median = 3.8 copies
per swab [log10]) (P = .04; Figure 2).

Organism load per swab was also significantly higher in
pretreatment swabs from the 3 women (mean = 6.1 [SD = 0.3],
median = 6.0 copies per swab [log10]) who experienced treat-
ment failure, compared with pretreatment swabs from the 22
women (mean = 4.5 [SD = 0.9], median = 4.5 copies per swab
[log10]) who were successfully treated with azithromycin and
for whom organism load was measurable (P = .01; Figure 3).

Five women had a 23S rRNA mutation detected, 3 of whom
experienced treatment failure and 2 who were successfully
treated. The organism load was higher in the pretreatment swab
for those who had treatment failure (3 women) compared with
those who were successfully treated (2 women; P < .01).

Clinical Presentation of Those Diagnosed With Incident MG
When the 14 women with incident infection were telephoned
with their positive result, 3 were asymptomatic and the re-
maining 11 reported a number of symptoms including vaginal
discharge (n = 3), vaginal odor (n = 2), burning on urination
(n = 2), intermenstrual spotting (n = 5), abdominal pain
(n = 2), or dyspareunia (n = 1). One of these was diagnosed
with clinical PID (7.1% [95% CI, .2%–33.9%]) and in addition
to azithromycin, received treatment with doxycycline and
metronidazole. No further clinical information was available.

DISCUSSION

The results of Australia’s first MG incidence study show an
incidence rate of 1.3 per 100 person-years, a risk of reinfection
of 11.1%, and an azithromycin treatment failure of 9.4%.

Figure 1. Algorithm to differentiate Mycoplasma genitalium reinfection and persistent infection adapted from Batteiger et al [21].
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We provide the first published quantitative data of MG or-
ganism load and its association with prevalent as well as inci-
dent MG infection. We found that organism load was higher
in prevalent than incident infections, suggesting that either or-
ganism load may increase over time or that there may be
more rapid host clearance of lower organism load infections
or “less fit” organisms, compared with higher load infections.
We also found that women with treatment failure were more
likely to have a higher organism load and 23S rRNA gene mu-
tations, a finding that has not previously been reported. We
also found that 2 of the 29 women who were successfully
treated with 1 g of azithromycin had a 23S rRNA gene muta-
tion detected. The organism load for these 2 women was sig-
nificantly lower than the organism load for the 3 women who

also had a 23S rRNA gene mutation and had treatment
failure. Although this finding is limited by the small number
of cases, it is a novel finding and raises questions of whether
this could represent heterotypic resistance that is only mani-
fested at higher organism loads. The phenomenon of hetero-
typic resistance has been described in relation to chlamydia
infection and our study raises the question of whether this is
also pertinent to MG [24].

Our incidence estimates are similar to those reported in a
recent study conducted in the United Kingdom, which report-
ed an incidence of 0.9% in young sexually active female

Table 1. Demographic and Behavioral Factors Associated With
Incident Mycoplasma genitalium Infections Among Women
(n = 14)

Variable
Incidence
(95% CI)

Unadjusted
RR (95% CI)

Adjusted
RRa(95% CI)

Age
<21 y 2.1 (1.0–4.9) 1 1

21–25 y .8 (.4–1.8) .4 (.1–1.1) .4 (.2–1.2)

Area of residence
Rural 1.8 (.9–3.9) 1 1

Metropolitan 1.0 (.4–3.5) .5 (.2–1.5) .7 (.3–1.3)

Education
Secondary
school only

1.7 (.9–3.8) 1 1

Tertiary or further
education

.9 (.4–2.3) .5 (.2–1.4) .5 (.2–1.5)

Employment

Unemployed/not
working

1.3 (.5–3.6) 1 1

Employed 1.4 (.9–2.5) 1.1 (.4–2.8) 1.0 (.4–2.4)

No. of new partners
during study
period

0/1 .8 (.4–2.6) 1 1

2 1.6 (.4–1.2) 1.9 (.2–19.6) 1.5 (.1–12.2)
3+ 6.4 (2.0–27.9) 7.6 (1.5–37.9) 5.1 (1.3–19.6)

Recent antibiotic
use
No 1.0 (.4–2.9) 1 1

Yes 1.9 (.5–9.9) 1.9 (.4–9.2) 2.0 (.4–9.9)

Type of clinic
Sexual health/
family planning

3.0 (2.2–4.1) 1 N/A

General practice .6 (.2–1.5) .2 (.1–.4)

Abbreviations: CI, confidence interval; N/A, not applicable; RR, rate ratio.
a Adjusted for clinic type (general practice or sexual health/family planning
clinic).

Figure 3. The differences in Mycoplasma genitalium organism load
per swab (log10) between infections that were not effectively treated
with 1 g azithromycin and those infections that were treated effectively
by azithromycin in a cohort of young Australian women.

Figure 2. The differences in Mycoplasma genitalium organism load
per swab (log10) between prevalent infections and incident infections in
a cohort of young Australian women.
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university students [11]. They also found that the incidence
was higher with an increasing number of new sexual partners.
We did find a high risk of MG reinfection (11%), which high-
lights the importance of partner notification, treatment, and
retesting following a positive diagnosis.

Overall our finding of 9.4% treatment failure in this study is
slightly less than findings of other Australian and international
studies which have found azithromycin to be effective in ap-
proximately 85% of cases [19, 20, 25, 26]. However, these
studies had a high proportion of symptomatic participants
who are more likely to have a high organism load [27] which,
as our findings suggest, may be associated with treatment
failure.

We did find an incidence of PID of 7.1%, which is compa-
rable to recent PID estimates of 9.5% following chlamydial in-
fection obtained from a cohort of women in the United
Kingdom [28].

There were a number of limitations to our study. First, as
we have previously reported [13], our sample had a higher
proportion of well-educated women who reported a greater
number of sexual partners in the last 12 months than the
general population in Australia of the same age [29, 30]. Given
that incident MG was associated with an increasing number of
sex partners in the past 12 months, it is possible that we have
overestimated the incidence of MG. However, it is common
that well-educated, more sexually active women tend to be
oversampled in similar sexual health research [31, 32]. Also,
we were limited by the small number of incident cases
(n = 14) in our analysis. There are potential limitations with
the organism load analysis because we were unable to analyze
organism load on all MG-positive swabs. Reasons for missing
organism load data included degraded DNA, loss of specimen,
and reduced sensitivity of qPCR at low organism loads [18].
However, there were no differences in participant characteris-
tics including age or number of partners between those who
had measurable organism load and those who did not. In
terms of quantifying organism load, equal efficiency of self-
collected sampling could not be assured and positive samples
were subjected to a number of assays depleting the sample
with each extraction. Nevertheless, this study did have impor-
tant strengths—it had a large sample size, including a greater
proportion of women from general practice rather than sexual
health clinics, and a high retention rate (79%) with negligible
loss to follow-up bias [13].

MG is emerging as an important STI, yet currently there is
no available commercial assay and the majority of MG infec-
tions worldwide in women go undiagnosed and untreated. We
believe that MG testing should be more widely available to cli-
nicians who manage patients with genital symptoms.
However, at this stage it is too early to determine if screening
asymptomatic patients for MG can be justified.

Treatment failure of MG infections following 1 g of azithro-
mycin is common and has been reported to often be due to
detection of macrolide resistance mutations after exposure to
the antibiotic [19, 20, 25, 26]. Our data suggest that effective
treatment for MG might also be complicated by variable or-
ganism load, and while moxifloxacin appears to be highly ef-
fective, worryingly, a small number of cases of moxifloxacin
failure have recently been reported in Scandinavia and Austra-
lia (C. Bradshaw, oral communication, December 2010).
Whether a higher dose or more prolonged treatment with azi-
thromycin [33] would be more effective for higher organism
load cases warrants further investigation.

CONCLUSIONS

These are the first MG incidence data for young Australian
women and our results confirm that MG is not uncommon in
young women. The lack of widespread availability of a com-
mercial assay and limited knowledge of this infection in the
medical and general community mean that the majority of
women infected with MG internationally currently remain un-
diagnosed and untreated. Clearly, more research is needed to
determine the potential effect of organism load on treatment
efficacy and to determine the contribution of macrolide resis-
tance to treatment failure. Studies with larger populations will
provide more information about transmission dynamics and
duration of infection, both of which are important factors in
understanding the management of MG in the population.

Notes

Acknowledgments. The authors thank the participants and clinics in-
volved in the study, and the Royal Women’s Hospital (Melbourne) for
performing all the assays for this study.
Financial support. This project was funded by the Commonwealth of

Australia, as part of the National Chlamydia Targeted Grants, and the
Australian National Health and Medical Research Council (grant number
509144).
Potential conflicts of interest. B. D. has received honoraria from CSL

Biotherapies, Sanofi Pasteur, MSD, and Merck; and S. M. G. has received
honoraria from Merck, CSL, and GSK for human papillomavirus–related
research and education. All other authors report no potential conflicts.
All authors have submitted the ICMJE Form for Disclosure of Potential

Conflicts of Interest. Conflicts that the editors consider relevant to the
content of the manuscript have been disclosed.

References

1. Jensen J, Orsum R, Dohn B, Uldum S, Worm A, Lind K. Mycoplasma
genitalium: a cause of male urethritis? Genitourin Med 1993;
69:265–9.

2. Anagrius C, Lore B, Jensen JS. Mycoplasma genitalium: prevalence,
clinical significance, and transmission. Sex Transm Infect 2005;
81:458–62.

3. Hjorth SV, Bjornelius E, Lidbrink P, et al. Sequence-based typing of
Mycoplasma genitalium reveals sexual transmission. J Clin Microbiol
2006; 44:2078–83.

6 • CID • Walker et al

 by N
orm

an Sharples on February 13, 2013
http://cid.oxfordjournals.org/

D
ow

nloaded from
 

http://cid.oxfordjournals.org/


4. Bradshaw C, Tabrizi S, Read T, et al. Etiologies of nongonococcal ure-
thritis: bacteria, viruses, and the association with orogenital exposure.
J Infect Dis 2006; 193:336–45.

5. Haggerty CL. Evidence for a role of Mycoplasma genitalium in pelvic
inflammatory disease. Curr Opin Infect Dis 2008; 21:65–9.

6. Clausen H, Fedder J, Drasbek M, et al. Serological investigation of
Mycoplasma genitalium in infertile women. Hum Reprod 2001;
16:1866–74.

7. Svenstrup HF, Fedder J, Kristoffersen SE, Trolle B, Birkelund S,
Christiansen G. Mycoplasma genitalium, Chlamydia trachomatis, and
tubal factor infertility-a prospective study. Fertil Steril 2008; 90:513–20.

8. Walker J, Fairley CK, Bradshaw CS, et al. The difference in determi-
nants of Chlamydia trachomatis and Mycoplasma genitalium in a
sample of young Australian women. BMC Infect Dis 2011; 11:35.

9. Manhart LE, Holmes KK, Hughes JP, Houston LS, Totten PA. Myco-
plasma genitalium among young adults in the United States: an
emerging sexually transmitted infection. Am J Public Health 2007;
97:1118–25.

10. Andersen B, Sokolowski I, Østergaard L, Møller JK, Olesen F, Jensen
JS. Mycoplasma genitalium: prevalence and behavioural risk factors in
the general population. Sex Transm Infect 2007; 83:237–41.

11. Oakeshott P, Aghaizu A, Hay P, et al. Is Mycoplasma genitalium in
women the new chlamydia? A community-based prospective cohort
study. Clin Infect Dis 2010; 51:1160–6.

12. Cohen CR, Nosek M, Meier A, et al. Mycoplasma genitalium infection
and persistence in a cohort of female sex workers in Nairobi, Kenya.
Sex Transm Dis 2007; 35:274–9.

13. Walker J, Fairley CK, Urban E, et al. Maximising retention in a longi-
tudinal study of genital Chlamydia trachomatis among young women
in Australia. BMC Public Health 2011; 11:156.

14. Yoshida T, Deguchi T, Ito M, Maeda S, Tamaki M, Ishiko H. Quanti-
tative detection of Mycoplasma genitalium from first-pass urine of
men with urethritis and asymptomatic men by real-time PCR. J Clin
Microbiol 2002; 40:1451–5.

15. Edberg A, Jurstrand M, Johansson E, et al. A comparative study of
three different PCR assays for detection of Mycoplasma genitalium in
urogenital specimens from men and women. J Med Microbiol 2008;
57:304.

16. Twin J, Taylor N, Garland SM, et al. A comparison of two Mycoplas-
ma genitalium real-time polymerase chain reaction detection method-
ologies. J Clin Microbiol 2011; 49:1140–2.

17. Twin J, Jensen JS, Bradshaw CS, et al. Transmission and selection of
macrolide resistant Mycoplasma genitalium infections detected by
rapid high resolution melt analysis. PLoS One 2012; 7:e35593.

18. Mena LA, Mroczkowski TF, Nsuami M, Martin DH. A randomized
comparison of azithromycin and doxycycline for the treatment of
Mycoplasma genitalium-positive urethritis in men. Clin Infect Dis
2009; 48:1649–54.

19. Bradshaw CS, Jensen JS, Tabrizi SN, et al. Azithromycin failure in
Mycoplasma genitalium urethritis. Emerg Infect Dis 2006;
12:1149–52.

20. Bradshaw CS, Chen MY, Fairley CK. Persistence of Mycoplasma
genitalium following azithromycin therapy. PLoS One 2008; 3:e3618.

21. Batteiger BE, Tu W, Ofner S, et al. Repeated Chlamydia
trachomatis genital infections in adolescent women. J Infect Dis 2009;
201:42–51.

22. Carlin JB, Wolfe R, Coffey C, Patton GC. Analysis of binary outcomes
in longitudinal studies using weighted estimating equations and
discrete-time survival methods: prevalence and incidence of smoking
in an adolescent cohort. Stat Med 1999; 18:2655–79.

23. Stata Corporation. Stata statistical software: release 11.1. College
Station, TX: StataCorp, 2009.

24. Horner P. The case for further treatment studies of uncomplicated
genital Chlamydia trachomatis infection. Sex Transm Infect 2006;
82:340––3.

25. Mena L, Wang X, Mroczkowski TF, Martin DH. Mycoplasma genita-
lium infections in asymptomatic men and men with urethritis attend-
ing a sexually transmitted diseases clinic in New Orleans. Clin Infect
Dis 2002; 35:1167–73.

26. Bjornelius E, Anagrius C, Bojs G, et al. Antibiotic treatment of symp-
tomatic Mycoplasma genitalium infection in Scandinavia: a controlled
clinical trial. Sex Transm Infect 2008; 84:72–6.

27. Svenstrup HF, Jensen JS, Björnelius E, Lidbrink P, Birkelund S,
Christiansen G. Development of a quantitative real-time PCR assay
for detection of Mycoplasma genitalium. J Clin Microbiol 2005; 43:
3121–8.

28. Oakeshott P, Kerry S, Aghaizu A, et al. Randomised controlled trial of
screening for Chlamydia trachomatis to prevent pelvic inflammatory
disease: the POPI (prevention of pelvic infection) trial. BMJ 2010;
340:c1642.

29. Smith AMA, Rissel CE, Richters J, Grulich AE, de Visser RO. Sex in
Australia: the rationale and methods of the Australian Study of Health
and Relationships. Aust N Z J Public Health 2003; 27:106–17.

30. Australian Bureau of Statistics. Census 2006. Canberra: Common-
wealth of Australia, 2006.

31. Smith A, Agius P, Barrett C, Mitchell A, Pitts M. Secondary students
and sexual health 2008. Melbourne: Australian Research Centre in
Sex, Health and Society, Latrobe University, 2009. Report No. Mono-
graph Series No. 70.

32. Hocking JS, Willis J, Tabrizi S, Fairley CK, Garland SM, Hellard M. A
chlamydia prevalence survey of young women living in Melbourne,
Victoria. Sex Health 2006; 3:235–40.

33. Jensen JC. Mycoplasma genitalium as an STI—consequences for
patient management. 18th Meeting of International Society for Sexu-
ally Transmitted Infection Research Conference Proceedings. London,
United Kingdom: ISSTDR, 2009.

M. genitalium Epidemiology in Young Women • CID • 7

 by N
orm

an Sharples on February 13, 2013
http://cid.oxfordjournals.org/

D
ow

nloaded from
 

http://cid.oxfordjournals.org/

