Clinical Microbiology and Infection 23 (2017) 122.e1e122.e7

Contents lists available at ScienceDirect

Clinical Microbiology and Infection
journal homepage: www.clinicalmicrobiologyandinfection.com

Original article

Mycoplasma genitalium and Trichomonas vaginalis in France: a point
prevalence study in people screened for sexually transmitted diseases
 1, 2, C. Be
 be
ar 1, 2, 3, for the investigator group4
S. Pereyre 1, 2, 3, *, C. Laurier Nadalie
1)

University of Bordeaux, Bordeaux, France
INRA, Bordeaux, France
3)
Bordeaux University Hospital, Bordeaux, France
2)

a r t i c l e i n f o

a b s t r a c t

Article history:
Received 22 June 2016
Received in revised form
17 October 2016
Accepted 28 October 2016
Available online 9 November 2016

Objective: Mycoplasma genitalium and Trichomonas vaginalis are common causes of sexually transmitted
infections, but limited prevalence data are available in France. We aimed to evaluate the prevalence of
M. genitalium and T. vaginalis infections and to assess prevalence by gender, age, sample collection sites
and clinical symptoms. A multicentre collection of specimens was intended to obtain a nationwide
overview of the epidemiology.
Methods: Between September 2014 and January 2015, a total of 2652 consecutive urogenital specimens
submitted to the microbiology diagnostic departments of 16 French university hospitals for Chlamydia
trachomatis and Neisseria gonorrhoeae detection were collected. M. genitalium and T. vaginalis prevalence
were evaluated using a commercial real-time PCR kit. Clinical data from patients were anonymously
collected.
Results: T. vaginalis and M. genitalium prevalence were 1.7% (95% conﬁdence interval 1.3e2.4) and 3.4%
(95% conﬁdence interval 2.8e4.2), respectively, and did not differ between gender or age groups, except
M. genitalium prevalence between men and women in the 35- to 44-year age group (5.9 vs. 1.5%; p 0.03).
M. genitalium prevalence was signiﬁcantly higher in patients receiving care in sexually transmitted
infection clinics, abortion centres, family planning clinics and prisons than in gynaecologic, obstetric and
reproduction centres (4.0 vs. 1.7%, p 0.009). Among M. genitaliume and T. vaginalisepositive patients, 70.9
and 61.5% were asymptomatic, respectively.
Conclusions: The low T. vaginalis prevalence does not justify systematic screening for this organism in France.
Conversely, selective screening for M. genitalium may be warranted in care settings that receive presumably
high-risk sexual behaviour patients, regardless of symptoms. S. Pereyre, CMI 2017;23:122.e1e122.e7
© 2016 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.
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Introduction
Mycoplasma genitalium and Trichomonas vaginalis are common
causes of sexually transmitted infections (STIs). These microorganisms are responsible for nongonoccoccal urethritis and dysuria
in men [1,2]. In women, T. vaginalis is responsible for vaginitis with
a profuse, frothy vaginal discharge, dysuria and cervicitis, whereas
M. genitalium is responsible for cervicitis and pelvic inﬂammatory
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disease [2e4]. M. genitalium has also been associated with spontaneous abortion and preterm birth and may be involved in infertility [4].
T. vaginalis is the most prevalent nonviral STI worldwide, with
strong disparities by age and ethnicity [2]. However, the African and
American continents are much more affected than Europe, with
42.8 million and 57.8 million adults infected in Africa and America,
respectively, versus only 14.3 million adults infected in Europe in
2008 [3]. In Europe, the prevalence of T. vaginalis infection was
recently evaluated to be between 0.5 and 1.4% in patients visiting
general practitioners and STI clinics in the Netherlands [5,6], but
additional European prevalence data are needed. The prevalence of
M. genitalium infection ranges from 1 to 3% in the general population worldwide and rises to 38% in African sex workers and STI
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testing centres [7e9]. In Europe, the prevalence of M. genitalium
infection was 1.2% in men and 1.3% in women in the British general
population [7] and 0.8% in French pregnant women [10]. The
prevalence was reported to be between 4 and 5% in patients visiting
STI clinics and general practitioners in Europe [5,11,12]. In addition,
recent reports showed increasing resistance of M. genitalium to
macrolides in Europe, which is the class of antibiotics used as the
ﬁrst line treatment [11,13,14]. This macrolide resistance may be
associated with the widespread use of single-dose azithromycin
therapy [15e17]. A precise evaluation of M. genitalium and
T. vaginalis prevalence in different population groups is needed to
set up targeted detection of M. genitalium and T. vaginalis in deﬁned
high-prevalence population categories. This targeted screening
would help reduce the spread of the bacteria and unnecessary
antibiotic prescriptions.
The detection of both microorganisms has long been hampered
by the lack of a sensitive detection method. For T. vaginalis, the
commonly used microscopic evaluation of genital secretions (wet
mount) and culture have low sensitivity [2]. The culture for
M. genitalium detection is extremely fastidious, and no serology
exists for this bacterium [9]. Thus, to clarify the epidemiology of
M. genitalium and T. vaginalis, newly available sensitive nucleic acid
ampliﬁcation tests (NAATs) are required. A few commercially
available NAAT kits to detect M. genitalium alone or both
M. genitalium and T. vaginalis have recently been approved and
commercialized in Europe. These kits will facilitate the determination of the precise epidemiology.
Because limited M. genitalium and T. vaginalis prevalence data
are available in France, the aim of the study was to evaluate the
prevalence of M. genitalium and T. vaginalis infections in French
patients undergoing C. trachomatis and N. gonorrhoeae molecular
 Eurodetection tests using the commercially available Conformite
ene (CE)-marked S-DiaMGTV real-time PCR kit (Diagenode,
pe
Belgium). The multicentre collection of specimens was intended to
obtain a nationwide overview of the epidemiology of both microorganisms. The prevalence of M. genitalium and T. vaginalis infections was assessed by gender, age and sample collection sites.
Clinical symptoms, the reason for consultation and coinfections
were also assessed in M. genitaliume and T. vaginalisepositive
patients.
Material and Methods
Patients, specimens and data collection
Between 1 September 2014 and 31 January 2015, a 1-month
prospective collection of consecutive urogenital specimens submitted for C. trachomatis and N. gonorrhoeae detection to the
medical microbiology diagnostic departments of 16 French university hospitals and regional laboratories distributed throughout
the French territory was performed. Clinical data were anonymously collated from the patients by the microbiologist of each
laboratory at the time he received the specimen for C. trachomatis
and N. gonorrhoeae detection.
Specimen processing
M. genitalium and T. vaginalis detection was performed using
nucleic acid extracts obtained from routine C. trachomatis/N. gonorrhoeae testing according to the routine extraction method of each
centre (Supplementary Table S1). The C. trachomatis and
N. gonorrhoeae NAAT results were collated from each participating
centre. M. genitalium and T. vaginalis ampliﬁcations were performed in all centres using the CE-marked S-DiaMGTV real-time
PCR kit, validated on urine samples and urogenital swabs, which
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targets the mgPa adhesin and the mg219 genes of M. genitalium and
a speciﬁc 2 kb repeat sequence of T. vaginalis, according to the
manufacturer's instructions. The monoplex M. genitalium version of
the kit targeting only the mg219 gene was previously evaluated
[18]. In the Bordeaux centre, M. genitalium detection was performed
using the previously reported in-house PCR [18]. The PCRs were
performed using the thermocyclers routinely used in each centre.
Negative PCR results were validated only if an accurate ampliﬁcation of the internal control was obtained.
Statistical analysis
In the present study, patients were only included once, at the
date of the ﬁrst C. trachomatis/N. gonorrhoeae detection. In case of
concurrent specimens, patient status was determined in order to
calculate the prevalence of infection. A patient was considered
positive for a microorganism as soon as one specimen was positively detected. A patient was considered negative if all concurrent
specimens were negative.
Categorical data are presented as frequencies (percentages), and
the 95% conﬁdence intervals (95% CI) of the infection prevalence
were calculated using the exact binomial distribution. The frequencies were compared by the chi-square or Fisher's exact test, as
appropriate. p values below 0.05 were considered signiﬁcant.
Ethics statement
The present project is in compliance with the Helsinki Declaration (Ethical Principles for Medical Research Involving Human
Subjects). The study was conducted in accordance with the
guidelines of the ‘Direction de la Recherche Clinique et de l’Innovation,’ the research board of the Bordeaux university hospital. All
patient data were anonymously reported, with no possibility of
connecting the isolates and specimens to individual patients. Using
the written welcome booklet or the analysis result sheet from
microbiology laboratories, patients are explicitly informed at their
admission to hospital that their samples could be used for research
purposes and that they can oppose this use. Because specimens
used in this study are part of routine patient management without
any additional sampling, and because patients provided no objection for their samples to be used, article L1211-2 of the French Code
of Public Health states that this study did not need to be examined
 de Protection des Personnes’ and
by the ethical committee ‘Comite
that patients’ informed consent was not required.
Results
Population characteristics
A total of 2652 specimens from 2594 unique patients (68%
women and 32% men) were collected from September 2014 to
January 2015. The specimens from women included 83.3% cervicovaginal swabs (1481/1778) and 13.5% ﬁrst-void urine samples
(240/1778). The specimens from men comprised 73.2% ﬁrst-void
urine samples (635/867), 6.7% sperm samples (58/867), 6.8%
throat swabs (59/867), 5.9% anal swabs (51/867) and 3.3% urethral
swabs (29/867). The origin of 52 specimens (2.0%) was unknown,
and the gender of seven patients was unknown.
The mean age of the patients was 28 years, and the median age
was 25 years (range 1e90 years). The age of 73 patients was unknown. The percentages of the patients in the age groups <16 years,
16 to 24 years, 25 to 34 years, 35 to 44 years and >45 years were
0.5% (12/2521), 45.1% (1138/2521), 33.9% (855/2521), 14.2% (357/
2521) and 6.3% (159/2521), respectively.
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The sample collection sites were 40.9% STI centres (1060/2594),
14.0% gynaecologic practices (363/2594), 11.0% family planning
centres (286/2594), 10.0% abortion centres (260/2594), 5.1% obstetric practices (131/2594), 4.3% penitentiary centres (111/2594),
3.6% reproduction centres (91/2594), 2.4% infectious disease practices (63/2594) and 8.8% various other practices (229/2594).
In the studied population, the reasons for consultation were
53.0% STI screening (1374/2594), 16.6% genital symptom complaints
(431/2594), 1.3% STI in partner (35/2594), 1.2% nongenital symptom
complaints (16/2594), 0.7% test of cure visit (18/2594) and 27%
unknown reasons (701/2594).
Overall prevalence of M. genitalium and T. vaginalis infections
The overall prevalence of M. genitalium infection was 3.4% (95%
CI 2.8e4.2), which was intermediate between the prevalence of
C. trachomatis (9.6%; 95% CI 8.5e10.8) and N. gonorrhoeae (2.9%; 95%
CI 2.3e3.7) infections. M. genitalium prevalence ranged from 0 to
8.3% according to the investigated centre, with the highest prevalences of 8.3 and 5.5% observed in two centres in Paris (Table 1). The
percentage of T. vaginalisepositive patients calculated among the
2261 patients for whom T. vaginalis detection was performed was
only 1.7% (95% CI 1.3e2.4), which was signiﬁcantly lower than the
percentage of M. genitaliumepositive patients (p <0.001).
T. vaginalis prevalence ranged from 0 to 4.4% in the investigated
centres (Table 1).
M. genitalium and T. vaginalis prevalences were also assessed by
specimen type (Table 2). There was no signiﬁcant difference in the
M. genitalium and T. vaginalis proportions of positive specimens
between cervicovaginal swabs and ﬁrst-void urine samples in
women and between urethral swabs and ﬁrst-void urine samples in
men.
Prevalence of M. genitalium and T. vaginalis infections by gender
and age
The prevalence of M. genitalium and T. vaginalis infections did
not differ between gender, at 4.2 and 3.1% (p 0.15) for M. genitalium
and 1.4 and 1.9% (p 0.33) for T. vaginalis, respectively (Table 3).
The percentages of M. genitaliume and T. vaginalisepositive
patients were not signiﬁcantly different between the age groups
<16, 16 to 24, 25 to 34, 35 to 44 and >45 years regardless of gender
(Table 3). Although differences were not statistically signiﬁcant, we
note that the percentage of M. genitaliumepositive women tended

to decrease with age, from 3.8% among the 16- to 24-year-old
category to 1.5% among the 35- to 44-year-old category (Table 3). In
contrast, the percentage of M. genitaliumepositive men tended to
increase with age, from 2.9% among the 16- to 24-year-olds to 5.9%
among the 35- to 44-year-olds. In the 35- to 44-year age group,
M. genitalium prevalence was signiﬁcantly higher in men than in
women (5.9 vs. 1.5%, p 0.03). Regarding T. vaginalis prevalence, the
same nonsigniﬁcant increase was observed in men over the age
groups, from 0 in the 16- to 24-year age group to 4.3% in the 35- to
44-year age group (Table 3).
Prevalence of M. genitalium and T. vaginalis infections by sample
collection sites
Prevalences of M. genitalium and T. vaginalis infections were
assessed according to sample collection sites. M. genitalium prevalence was more than 3% in penitentiary centres, family planning
centres, STI centres and abortion centres (Table 4) (i.e. in care settings in France visited by patients presumably exhibiting higherrisk sexual behaviour than the general population). The prevalence of M. genitalium infection was below 2.5% in obstetric practices, reproduction centres and gynaecologic practices (i.e. in care
settings visited by presumably low-risk sexual behaviour patients).
According to this high-/low-risk behaviour sorting, M. genitalium
prevalence was signiﬁcantly higher in high-risk sexual behaviour
care settings than in low-risk sexual behaviour care settings (4.0 vs.
1.7%, p 0.009; Table 4).
T. vaginalis prevalence was highest in abortion centres, family
planning centres, penitentiary centres and STI centres and lowest in
gynaecology practices, obstetric practices and reproduction centres
(Table 4). However, T. vaginalis prevalence was not signiﬁcantly
different in presumed high-risk sexual behaviour patients and lowrisk sexual behaviour patients (2.0 vs. 1.2%, p 0.24).
Clinical symptoms and reasons for consultation of M. genitaliume
and T. vaginalisepositive patients
The reasons for consultation of M. genitaliume and
T. vaginalisepositive patients were primarily STI screening (75.4% in
M. genitaliumepositive patients and 68.6% in T. vaginalisepositive
patients) (Fig. 1A). Genital symptoms were the reason for consultation in 21.7 and 28.6% of the M. genitaliume and
T. vaginalisepositive patients, respectively.

Table 1
Prevalence of various infections at 16 participating centres
Participating centre town (hospital or
laboratory name)

Centre type

No. of tested patients

% (n) patients positive for:
Mg

Tv

Ct

Ng

Angers
Besançon
Bordeaux
Caen
Grenoble
Lyon (Croix Rousse)
Marseille (LDA 13)
Nantes
Nîmes
cle
re)
Paris (A. Be
re)
Paris (Lariboisie
Paris (Tenon/St Antoine)
Poitiers
Saint Etienne
Toulouse
Troyes
Total

University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
Regional Laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
University hospital laboratory
Hospital laboratory

174
64
333
147
72
104
180
215
112
145
264
307
83
166
150
78
2594

2.9 (5)
1.6 (1)
3.6 (12)
2.72 (4)
0 (0)
1.9 (2)
3.9 (7)
1.4 (3)
3.6 (4)
8.3 (12)
3.4 (9)
5.5 (17)
2.4 (2)
3.0 (5)
3.3 (5)
0 (0)
3.4 (88)

4.0 (7)
3.1 (2)
ND
1.4 (2)
2.8 (2)
0 (0)
4.4 (8)
0.5 (1)
0.9 (1)
0.7 (1)
1.9 (5)
1.6 (5)
0 (0)
2.4 (4)
0.7 (1)
0 (0)
1.7 (39)

11.5 (20)
9.4 (6)
7.8 (26)
14.3 (21)
1.4 (1)
8.7 (9)
6.1 (11)
8.8 (19)
9.8 (11)
13.1 (19)
13.3 (35)
12.4 (38)
7.2 (6)
4.8 (8)
9.3 (14)
5.1 (4)
9.6 (248)

1.1 (2)
4.7 (3)
3.0 (10)
3.4 (5)
2.8 (2)
3.8 (4)
5.6 (10)
2.3 (5)
0 (0)
3.4 (5)
5.7 (15)
0.7 (2)
0 (0)
0.6 (1)
2.0 (3)
2.6 (2)
2.7 (69)

Ct, Chlamydia trachomatis; Mg, Mycoplasma genitalium; ND, not determined; Ng, Neisseria gonorrhoeae; Tv, Trichomonas vaginalis.
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Table 2
Proportion of Mg- and Tv-positive specimens by gender and sample source
Specimen

Mg positive
Tv positive

Women

Men

Cervicovaginal swab

First-void urine

Urethral swab

First-void urine

Sperm sample

Throat swab

Anal swab

3.0 (45/1481)
1.8 (22/1236)

3.3 (8/240)
2.9 (7/240)

3.4 (1/29)
0 (0/18)

4.6 (29/635)
1.4 (8/569)

1.7 (1/58)
1.7 (1/58)

1.7 (1/59)
0 (0/59)

5.9 (3/51)
2.0 (1/51)

Data are presented as % (number of positive specimens/number of specimens tested).
Mg, Mycoplasma genitalium; Tv, Trichomonas vaginalis.
Table 3
Prevalence of Mg and Tv infections by gender and age group
Gender

Mg prevalence
Women
Men
Totalb
Tv prevalence
Women
Men
Totalb

Age group
<16 years

16e24 years

25e34 years

35e44 years

>45 years

All agesa

0 (0/11)
0 (0/1)
0 (0/12)

3.8 (34/899)
2.9 (7/238)
3.6 (41/1138)

2.8 (16/565)
4.8 (14/289)
3.5 (30/855)

1.5* (3/203)
5.9* (9/152)
3.4 (12/357)

1.5 (1/66)
4.3 (4/92)
3.1 (5/159)

3.1 (54/1769)
4.2 (34/819)
3.4 (88/2594)

0 (0/9)
0 (0/1)
0 (0/10)

1.7 (14/803)
0 (0/231)
1.4 (14/1035)

2.7 (13/481)
1.1 (3/281)
2.1 (16/763)

0.6 (1/161)
4.3 (6/141)
2.3 (7/304)

1.7 (1/58)
1.2 (1/83)
1.4 (2/142)

1.9 (29/1516)
1.4 (10/739)
1.7 (39/2261)

Data are presented as % (number of positive patients/number of patients tested).
Mg, Mycoplasma genitalium; Tv, Trichomonas vaginalis.
*Statistically signiﬁcant difference between men and women (p 0.03, Fisher’s exact test).
a
In the group of patients for whom Mg detection was performed, the age of 73 patients was unknown (25 women, 47 men, 1 gender unknown). The age of 7 patients was
unknown (4 women, 2 men, 1 gender unknown) among the 2261 patients for whom Tv detection was performed.
b
The gender of six patients was unknown.
Table 4
Prevalence of Mg and Tv infections by sample collection site
Sample collection site

Mg

Tv

Care settings visited by presumably high-risk sexual behaviour patients
STI centres
Abortion centres
Family planning centres
Penitentiary centres
Care settings visited by presumably low-risk sexual behaviour patient
Gynaecologic practices
Obstetric practices
Reproduction centres
Othera

4.0 (68/1717)*
3.9 (41/1060)
3.1 (8/260)
4.2 (12/286)
6.3 (7/111)
1.7 (10/585)*
2.5 (9/363)
0 (0/131)
1.1 (1/91)
3.4 (10/292)

2.0 (29/1492)
1.5 (15/972)
3.7 (6/162)
2.4 (6/248)
1.8 (2/110)
1.2 (6/517)
1.3 (4/305)
0.8 (1/123)
1.1 (1/89)
1.6 (4/253)

Data are presented as % (number of positive patients/number of patients tested).
Mg, Mycoplasma genitalium; STI, sexually transmitted infection; Tv, Trichomonas vaginalis.
*Statistically signiﬁcant difference (p 0.009, c2 test).
a
Other includes internal medicine, infectious disease, psychiatry, rheumatology, geriatric practices and emergency departments.

The natures and frequencies of the genital clinical symptoms in
the M. genitaliumepositive and T. vaginalisepositive patients are
presented in Fig. 1B. Most M. genitalium infections were asymptomatic; 70.9% of the M. genitaliumepositive patients had no
symptom, without signiﬁcant difference between genders. A percentage of 61.5% of the T. vaginalisepositive patients were also
asymptomatic. Abnormal vaginal or penile discharge was the most
frequent symptom reported by 16.4% of the M. genitaliumepositive
patients and 26.9% of the T. vaginalisepositive patients, respectively.
Among patients of the tested population presenting at least one STI
symptom, only 3.8% (16/419) and 2.4% (10/419) were M. genitalium
and T. vaginalis positive, respectively. These percentages were not
signiﬁcantly different from the percentages of M. genitalium and
T. vaginalis infections in the asymptomatic patients, 3.7% (39/1058; p
0.98) and 1.5% (16/1058; p 0.25), respectively.

38.6% (34/88) of M. genitaliumepositive patients were coinfected
with C. trachomatis, N. gonorrhoeae or T. vaginalis, and 46.2% (18/39)
of T. vaginalisepositive patients were coinfected with
C. trachomatis, N. gonorrhoeae or M. genitalium. The prevalence of
M. genitalium and T. vaginalis infections was assessed according to
C. trachomatis and N. gonorrhoeae positive or negative status
(Table 5). M. genitalium prevalence was signiﬁcantly higher in the
C. trachomatisepositive patients than in C. trachomatisenegative
patients (7.7 vs. 2.9%, respectively). M. genitalium prevalence was
also three times higher in the N. gonorrhoeaeepositive patients
than in the N. gonorrhoeaeenegative patients (10.1 and 3.3%,
respectively). In contrast, the prevalence of T. vaginalis was not
signiﬁcantly different between the C. trachomatise and
N. gonorrhoeaeepositive or enegative patients.

Discussion
Prevalence of coinfections
The percentage of coinfections was high in the
M. genitaliumepositive and T. vaginalisepositive patients. A total of

In the present study, a multicentre collection of specimens was
intended to obtain a nationwide overview of the prevalence of
M. genitalium and T. vaginalis infections in France. The population
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80

75.4
68.6

70
60
50

%

40
28.6

30
21.7
20
10

1.4

2.9

1.4

0

0
STI screening

Genital symptoms

Test of cure

Mg-posiƟve paƟents

(b)

STI in partner

Tv-posiƟve paƟents

80
70.9
70
61.5

60
50

%

40
26.9

30
16.4

20

15.4
9.1

7.3

10

1.8

0

3.8

0
No symptom

Abnormal vaginal
or penile discharge

Pelvic pain

Mg-posiƟve paƟents

Pain, burning or
sƟnging passing
urine

Genital pruritus

Tv-posiƟve paƟents

Fig. 1. Reason for consultation (A) and nature and percentage of genital clinical symptoms (B) in Mycoplasma genitaliume and Trichomonas vaginalisepositive patients.

screening for C. trachomatis and N. gonorrhoeae [20]. Other US
studies reported a high T. vaginalis prevalence, ranging from 13 to
47% [2], conﬁrming that the American prevalence of T. vaginalis
infection cannot be generalized to European countries. Additionally, T. vaginalis prevalence was shown to greatly vary according to
race/ethnicity in the United States, with a higher prevalence in
black than in white people [2,20,21].
In the present study, T. vaginalis prevalence increased in men as
they aged, from 0 in the 16- to 24-year age group to 4.3% in the 35to 44-year age group, although this ﬁnding was not statistically
signiﬁcant. This result was in accordance with the greater isolation
of T. vaginalis that is typically reported in men over 30 years of age
[22]. In contrast, this trend was not observed in women. In the

undergoing C. trachomatis and N. gonorrhoeae screening was chosen as a preferential STI target population for screening of two
other STI agents, M. genitalium and T. vaginalis. The same
commercialized detection kit was used in 15 of 16 centres, but
different commercialized extraction methods were used
(Supplementary Table S1), which may have inﬂuenced the sensitivity of detection at each centre.
The prevalence of T. vaginalis infection was low, at 1.7% in the
population of patients undergoing C. trachomatis/N. gonorrhoeae
screening in France. This prevalence is in accordance with the
prevalence in the Netherlands, which ranges between 0.6 and 1.5%
[5,19]. In contrast, the American T. vaginalis prevalence has been
reported to be higher (8.7%) based on NAAT in women undergoing
Table 5
Prevalence of Mg and Tv infections in Ct- and Ng-positive and -negative patients
Infection

Mg prevalence
Tv prevalence

Ct

Ng

Positive-patients (%)

Negative-patients (%)

p

Positive-patients (%)

Negative-patients (%)

p

7.7
3.2

2.9
1.5

<0.001
0.09

10.1
5.1

3.3
1.6

<0.001
0.08

Ct, Chlamydia trachomatis; Mg, Mycoplasma genitalium; Ng, Neisseria gonorrhoeae; Tv, Trichomonas vaginalis.
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United States, T. vaginalis infection was reported to increase with
age in women and to peak among women aged 40 years [20].
Overall, the low prevalence of T. vaginalis infections in France
and the absence of identiﬁcation of a high-prevalence group of
patients suggest that a systematic screening of this microorganism
may not be considered. This ﬁnding is in contrast with the suggestions of the STI treatment guidelines from the US Centers for
Disease Control and Prevention, where T. vaginalis prevalence is
high and screening is recommended for women seeking care for
vaginal discharge and might be recommended for persons
receiving care in high-prevalence settings and persons at high risk
of infection [21].
Regarding M. genitalium infection, the prevalence of 3.4% was
higher than the prevalence of N. gonorrhoeae infection and twice as
high as T. vaginalis prevalence in patients undergoing
C. trachomatis/N. gonorrhoeae screening. This prevalence was not
signiﬁcantly different from the 3.1 and 4.5% M. genitalium prevalence reported in the Netherlands [5,6] but was slightly lower than
the 4.9% prevalence reported in Denmark [11]. This percentage
makes M. genitalium the second most prevalent sexually transmitted microorganism after C. trachomatis, as was previously reported in other European studies [5,6,22].
In the present study, the prevalence of M. genitalium infection
was not signiﬁcantly different in men and women, which was in
agreement with previous reports [5]. A Danish study reported that
M. genitalium prevalence was higher in men than in women, but
this ﬁnding might have been due to the massive systematic
screening by gynaecologists in this country, whereas M. genitalium
testing was often restricted in men to symptomatic patients [11].
Although not statistically signiﬁcant, two opposite trends were
observed in women and men in our study when we analysed
M. genitalium prevalence according to the age group (Table 3). In
women, M. genitalium prevalence appeared to be the highest in the
16- to 24-year-old group, then decreased with age until the 35- to
44-year-old age group. This observation is in agreement with the
literature [7,10,11]. Notably, in a national British survey, the prevalence was highest in 16- to 19-year-old women and decreased with
age to the lowest value in 35- to 44-year-old women [7]. In a French
study investigating pregnant women, a ﬁvefold higher
M. genitalium prevalence was found in 18- to 24-year-old women
than in women over 25 years of age. Age <25 years old was associated with an increased risk of M. genitalium infection [10]. This
ﬁnding is similar to the established knowledge of C. trachomatis
epidemiology, in which youth is a factor that is strongly associated
with C. trachomatis infection [23]. In contrast, we observed that
M. genitalium prevalence in men seems to increase with age and
peak in the 35- to 44-year age group. In the literature, M. genitalium
prevalence was reported to peak later in men than in women in the
25- to 34-year age group [7,11], but a decrease in M. genitalium
prevalence was usually reported in the 35- to 44-year age group
[7,11]. Considering the small number of men in each age group in
our study (range 92e289 men), additional large epidemiologic
studies are needed to conﬁrm either the increased prevalence of
M. genitalium infections with age in men or the peak of infection in
25- to 34-year-olds.
Additionally, over 70% of M. genitaliumepositive patients had no
genital symptoms, and M. genitalium prevalence was similar between the asymptomatic patients and patients reporting genital
symptoms. A high proportion of asymptomatic carriers among the
infected patients was previously observed [24,25]. Additionally,
Sonnenberg et al. [7] recently evaluated a majority of asymptomatic
patients and did not ﬁnd any association between reported STI
symptoms and M. genitalium positivity. This ﬁnding suggests that
testing only patients who are symptomatic will miss a large number of infections and thus is not a pertinent screening approach [7].

122.e6

This study indicates that the public health signiﬁcance of
M. genitalium infections is not negligible. M. genitalium infection is
quite common in people who engage in high-risk sexual behaviour
but
is
frequently
asymptomatic.
The
detection
of
M. genitaliumeinfected patients appears to be necessary because,
beside the risk of transmission to sex partners, M. genitalium infections have been associated with an increased risk of HIV acquisition, HIV transmission, preterm labour and pelvic inﬂammatory
disease [4,26,27]. We found that M. genitalium prevalence was
signiﬁcantly higher in patients receiving care in STI clinics, abortion
centres, family planning centres and prisons. In agreement with
this ﬁnding, M. genitalium was previously found to be strongly
associated with the reporting of sexual risk behaviours [7]. As a
consequence, these high-prevalence care settings visited by presumably high-risk sexual behaviour patients could be the preferred
settings for systematic M. genitalium screening. This screening will
be facilitated by the recent availability of commercial sensitive
NAATs to detect this bacterium. This conclusion is in accordance
with the recent European guidelines for M. genitalium infections
[28] that recommend laboratory testing in persons who engage in
high-risk sexual behaviour. In contrast, systematic screening in
other care settings, such as reproduction centres, gynaecologic and
obstetric practices, does not seem to be justiﬁed because
M. genitalium prevalence is low. Testing in settings with a low
prevalence is more likely to have low positive predictive values
with false-positive results.
Epidemiologic data on M. genitalium and T. vaginalis infections
are scarce across Europe, especially in France. The strength of this
study is to present the overall epidemiology of these two infections
in a large population of patients undergoing C. trachomatis and
N. gonorrhoeae screening. The diversity of patients included in this
study, including men and women from all age groups, from
different geographical regions and from different types of medical
settings, as well as symptomatic and asymptomatic patients with
high- or low-risk sexual behaviours, gives a global overview of
M. genitalium and T. vaginalis infections in France. These data will
help to prepare national guidelines for the detection of
M. genitalium and T. vaginalis. However, limitations of the study are
the absence of data about men who have sex with men among the
male patients tested and the absence of race/ethnicity datadalthough the recording of these latter data is not allowed in
France. Another limitation of this study is the lack of multivariate
analysis and of statistical power to conﬁrm or infer differences of
prevalence of infections by age group. Further and larger epidemiologic studies are thus needed.
Conclusions
In the present study, M. genitalium was the second most prevalent sexually transmitted microorganism after C. trachomatis,
whereas the prevalence of T. vaginalis infection was low. The high
proportion of asymptomatic M. genitaliumepositive patients, the
recent availability of M. genitaliumedetecting commercially available CE-marked NAATs and the higher M. genitalium prevalence in
high-risk sexual behavior patients may warrant selective screening
in patients receiving care in STI centres, abortion centres, family
planning centres and prisons, regardless of symptoms. In contrast,
the low prevalence of T. vaginalis infection in France does not seem
to justify systematic screening for this microorganism.
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