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Abstract
Objective To determine whether colonisation with genital Mycoplasma species (spp.) in patients presenting with a shortened 
cervix before 34th week of pregnancy is associated with preterm birth.
Methods The collection of this retrospective study consisted of 100 pregnant women who presented to a German Tertiary 
Perinatal Center between 2017 and 2020 due to a shortened cervix defined as a cervical length of 25 mm or shorter measured 
by transvaginal ultrasound before 34 weeks of gestation. At the time of admission, gestational age ranged from 18 + 4 to 
33 + 3 weeks (+ days) of pregnancy. All patients underwent urine polymerase chain reaction (PCR) for genital Mycoplasma 
[Ureaplasma (U.) urealyticum, U. parvum, M. hominis or M. genitalium]. Patients who were tested positive underwent a 
therapy with macrolides (azithromycin or clarithromycin).
Results 37% of the patients were positive for Ureaplasma spp., whereas 5% (5 patients) were Mycoplasma spp.-positive. All 
the latter were simultaneously colonised with Ureaplasma spp. Ureaplasma-positive patients were significantly younger than 
those who were tested negative. Median maternal age at examination was 30 years (a) versus 31a (p = 0.04). There was no 
difference between Ureaplasma-positive and -negative patients regarding median maternal body mass index (BMI) (kg/m2) 
(23.4 versus 22.3, p = 0.41), cervical length at admission (mm) (15 versus 17, p = 0.17), gestational age at examination (days, 
d) (198 versus 197, p = 0.97) or gestational age at birth (d) (250 versus 257, p = 0.33), respectively. Comparing U. parvum-
positive and U. urealyticum-positive patients, there was some weak indication that U. parvum-positive patients may get a 
shortening of the cervix earlier in pregnancy, as the median gestational age at examination was 196d versus 215d (p = 0.06). 
Regarding Mycoplasma-positive and -negative patients, there was no difference in all examined parameters.
Conclusions Overall, one-third of all women in our study with a shortened cervix before 34th week of pregnancy were 
colonised with genital Mycoplasma spp. We were able to show that pregnant women, who were treated with antibiotics 
when tested positive for genital Mycoplasma, gave birth at the same gestational age as patients with a shortened cervix 
without detected Mycoplasma. This raises the question of whether routine testing and early antibiotic treatment should be 
established in prenatal care.
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What does this study add to the clinical work 

We were able to show that colonization with geni-
tal Mycoplasma is not associated with an earlier 
onset of threatening preterm birth nor with a higher 
degree of cervical shortening. Additionally, our 
results show that pregnant women, who are treated 
with antibiotics due to colonization with genital 
mycoplasma, gave birth at the same gestational age 
as patients with a shortened cervix without detec-
tion of mycoplasma. 

Introduction

What does this study add to the clinical work?

We were able to show that colonisation with genital Myco-
plasma is not associated with an earlier onset of threatening 
preterm birth nor with a higher degree of cervical shorten-
ing. Additionally, our results show that pregnant women, 
who are treated with antibiotics due to colonisation with 
genital Mycoplasma, gave birth at the same gestational age 
as patients with a shortened cervix without detection of 
Mycoplasma.

Genital infections are of great importance in obstetric 
medicines as they are a main cause of premature birth [35]. 
Reasons for preterm delivery can be divided into spontane-
ous onset of labour, preterm birth after preterm premature 
rupture of membranes (PPROM) and maternal or foetal 
complications, such as preeclampsia [14] that results in iat-
rogenic preterm birth. Premature birth caused by spontane-
ous contractions with and without PPROM is often caused 
by ascending genital infections and therefore can be con-
trolled by antibiotic treatment [15]. This is of high relevance 
since the global preterm birth rate remains high: in 2014, 
10.6% of all babies were born preterm worldwide, resulting 
in approximately 15 million preterm births [6]. Globally, 
complications due to prematurity account for 14% of infant 
mortality [26]. There is an inverse relationship between ges-
tational age at birth and hospital costs during the neonatal 
period [30] as well as the cumulative costs of hospital inpa-
tient admissions in the first 10 years [31]. Since patients born 
preterm suffer from an increased all-cause morbidity includ-
ing respiratory, cardiovascular, endocrine and neurological 
diseases, the consequences of a premature birth persist until 
adulthood [8]. A reduction in the rate of premature births is 
therefore of high interest not only for the affected individuals 
and their families, but also for public health systems.

The strategy to reduce premature births mainly includes 
the treatment of genital infections. Mycoplasma and Urea-
plasma species (spp.) are amongst the most common patho-
gens detected in the urogenital tract  regardless of whether 
symptoms are present or not [20, 32, 39]. Their presence in 
the vagina is influenced by age, hormones, sexual activity 
and pregnancy [39].

Often summarised under the term “genital mycoplasma”, 
Mycoplasma and Ureaplasma are two genus of the family 
Mycoplasmataceae, order Mycoplasmatales, class Molli-
cutes. The term “mollicutes” derives from the Latin expres-
sion for soft “mollus”. They are considered the small-
est independently surviving bacteria. Due to their small 
genome, they are unable to produce a stable cell wall which 
results in a pleomorphic shape. Their metabolic performance 
is also restricted and depends on a parasitic or saprophytic 
nutrition [36, 38]. The metabolism differs amongst the spe-
cies: M. genitalium metabolises glucose, M. hominis argi-
nine and U. urealyticum urea [12]. Through adherence to 
host cells, genital Mycoplasma can interfere with the host 
metabolism. They can activate macrophages and monocytes 
and lead to the secretion of inflammatory cytokines (tumour 
necrosis factor α, interferon γ and interleukin-1, -6, -8, -12, 
-16), thereby causing cell injury [37]. The ability to modify 
proteins in their membranes makes it possible for Myco-
plasma to evade the host’s immune response [37]. Myco-
plasma are normally found extracellularly on the mucosa 
of the respiratory and genital tract. The genitourinary tract 
acts as the primary site of colonisation of M. hominis, M. 
genitalium, U. urealyticum and U. parvum [36, 38].

Since the role of genital Mycoplasma colonisation in 
pregnancy is discussed controversially, the screening of 
asymptomatic or symptomatic individuals is yet not rec-
ommended [19]. Some authors see no association between 
colonisation with M. genitalium and adverse pregnancy out-
comes in general [24], between the prevalence of M. homi-
nis, U. parvum or U. urealyticum and a preterm or full-term 
delivery [17] or between the prevalence of U. urealyticum 
and M. hominis in patients who developed preterm labour 
with or without resulting in preterm delivery [7].

The majority of authors however reported opposite 
results: colonisation with M. genitalium [11] and M. homi-
nis [9] is independently associated with spontaneous preterm 
delivery,colonisation with Ureaplasma spp. is associated 
with PPROM in women with signs of preterm delivery [2] 
and colonisation with Ureaplasma spp. is significantly cor-
related with preterm delivery especially in combination with 
an abnormal vaginal flora [4].

Even when co-existing infections are excluded, coloni-
sation with U. urealyticum is associated with a significant 
decrease of gestational age and birth weight as well as a sig-
nificant increase in the rate of chorioamnionitis [1]. In fact, 
cervical colonisation with U. urealyticum is not just only 
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associated with preterm birth, but also with chorioamnio-
nitis [27]. Ureaplasma spp. can frequently be isolated from 
preterm placentas < 32 weeks of pregnancy [28]. Together 
with the placenta, cord blood cultures of nearly one of every 
four preterm neonates (23–32 weeks) result positive for M. 
hominis or U. urealyticum [13]. U. urealyticum, U. parvum 
and M. hominis can cause a severe intra-amniotic and mater-
nal inflammatory response [29].

However, the mere colonisation of maternal amniotic 
fluid with genital Mycoplasma (detected by amniocentesis 
due to other medical reasons in the first trimester in asymp-
tomatic pregnant women) is not associated with an unfavour-
able pregnancy outcome [23].

Reasons why these weakly pathogenic organisms can lead 
to preterm birth are still unclear and need further investiga-
tion. One possible reason could rely on the fact that high 
maternal progesterone and oestrogen levels stimulate geni-
tal Mycoplasma growth [12] or modulate the host immune 
system, which plays a critical role in ascending genital 
infections [4]. Furthermore, a maturation of the intrauterine 
foetal immune system might cause an increased sensitivity 
to weakly pathogenic bacteria in the second trimester [28].

These conflicting statements and the gaps in understand-
ing about the pathogenicity of genital Mycoplasma under-
score the need for further research. Therefore, in this study, 
we aim to analyse the frequency of genital Mycoplasma spp. 
colonisation in patients presenting with a shortened cervix 
before 34th week of pregnancy resulting in preterm or term 
birth, respectively.

Materials and methods

The present retrospective study includes 100 pregnant 
women who presented to a German Tertiary Perinatal 
Center before 34 weeks of gestation due to shortened cer-
vix, defined as a cervical length of 25 mm or shorter as 
determined by transvaginal ultrasound. Voluson S8 and an 
E8 ultrasound machines were used (GE Healthcare GmbH, 
Solingen, Germany). Patients presenting to the Perinatal 
Center between January 2017 and December 2020 were 
selected consecutively.

All patients underwent a urine polymerase chain reac-
tion (PCR) for genital Mycoplasma spp. (U. urealyticum, 
U. parvum, M. hominis or M. genitalium). For this pur-
pose, midstream urine was analysed at the laboratory of the 
Department of Microbiology and Hygiene of the University 
of Regensburg. Patients who tested positive underwent a 
therapy with macrolides (azithromycin or clarithromycin) 
according to the physician´s actual opinion including current 
standard of the clinic and patient´s comorbidity (Table 1).

The study was approved by the ethics committee of the 
University of Regensburg (No. 21-2526-104). Patient data 

collected during the inpatient treatment of the participants 
were retrieved from a digital archive of the clinic system 
(Viewpoint 5.0, Viewpoint 6.0; SAP). The parameters col-
lected were maternal age in years (a), body mass index (BMI 
in kg/m2), cervical length in millimetre (mm), gestational 
age at examination time and gestational age at birth in days 
(d).

For statistical analyses, t-test (normally distributed 
parameters), Mann–Whitney U test (non-parametrical 
parameters) as well as Chi-square-test (grouped data) were 
used to compare groups (SigmaPlot 14.0, Inpixon GmbH, 
Düsseldorf, Germany.) P < 0.05 was considered significant.

Results

The analysis of 100 patients with a shortened cervix 
revealed that 37% (37/100) were positive for Ureaplasma 
spp. Amongst them, 11% were positive for U. urealyticum 
(4/37), 78% were positive for U. parvum (29/37) and in 11% 
the species could not be differentiated (4/37). There was no 
case of infection with two serovars at the same time.

Only 5% (5/100) amongst all analysed patients were 
Mycoplasma spp.-positive. All of them were colonised 
with M. hominis (5/5), whereas 20% (1/5) were addition-
ally positive for M. genitalis. There was no patient who was 
colonised with Mycoplasma spp. only, since all of them were 
simultaneously colonised with Ureaplasma spp.

81% (30/37) of genital Mycoplasma-positive patients 
received antibiotic treatment, which were administered 
orally. 45.9% received Clarithromycin and 35.1% (13/37) 
received Azithromycin.

13.5% (5/37) gave birth before the test results were avail-
able. Therefore, therapy was not yet applied. 5.4% (2/37) 
were discharged with stable cervix length before antibiotic 
therapy was started (Table 1).

Concerning the whole study group, the median age in 
years (a) was 30 a [IQR (interquartile range) 28–34] and 

Table 1  Therapy after diagnosis of genital Mycoplasma 

d days; antibiotics were administered orally

Therapy (duration) Genital Myco-
plasma-positive
(37 women)

n (%)

Clarithromycin 250 mg 1–0–1 (10d) 16 43.2
Clarithromycin 500 mg 1–0–1 (7d) 1 2.7
Azithromycin 1 g (once) 8 21.6
Azithromycin 1.5 g (once) 5 13.5
Birth before antibiotic treatment 5 13.5
Discharge before antibiotic treatment 2 5.4
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median BMI was 22.7 kg/m2 [IQR 20.0–26.5]. The median 
cervical length in millimetre (mm) was 15 [IQR 11–20]. At 
the time of examination, median gestational age in days (d) 
was 198 d [IQR 179–221], whilst the median gestational age 
at birth was 257 d [IQR 231–274] (Table 2).

At the time of diagnosis of the shortened cervix, 46% 
(17/37) of the patients positive for Ureaplasma spp. were 

younger than 30 years (a) (8.1% ≤ 19; 10.8% 20–24; 27.0% 
25–29) and 54% (20/37) were at least 30a old (40.5% 30–34; 
10.8% 35–39; 2.7% ≥ 40). In the group of patients that were 
simultaneously positive for Mycoplasma spp. 60% (3/5), the 
majority of women were younger than 30a (20% ≤ 19; 20% 
20–24; 20% 25–29) and 40% (2/5) at least 30a old (40% 
30–34) (Table 3).

As shown in Fig. 1, the percentage of patients presenting 
before the 28th week of gestation is comparable between the 
different colonisation subgroups.

Ureaplasma-positive patients were significantly younger 
than those tested negative. Median maternal age at exami-
nation was 30a [IQR 26–32] versus 31a [IQR 29–35] 
(p = 0.04). There was no difference between Ureaplasma-
positive and -negative patients regarding median maternal 
BMI (kg/m2): 23.4 kg/m2 [IQR 20.7–26.6] versus 22.3 kg/m2 
[IQR 19.7–26.2], (p = 0.41), cervical length: 15 mm [IQR 
10–20] versus 17 mm [IQR 12–21], (p = 0.17), gestational 
age at examination: 198d [IQR 171–220] versus 197d [IQR 
181–223], (p = 0.97] or gestational age at birth: 250d [IQR 
229–270] versus 257d [IQR 234–277], (p = 0.33) (Table 4), 
respectively.

Comparing U. parvum-positive and U. urealyticum-
positive patients, there was a tendency that U. parvum-
positive patients develop a shortening of the cervix earlier 
in pregnancy: median gestational age at presentation was 
196d [IQR 168–218] versus 215d [IQR 180–222], (p = 0.06). 
However, the median gestational age at birth did not dif-
fer in both groups: 244d [IQR 229–269] versus 235d [IQR 
205–269], (p = 0.11). No differences were found with regard 
to maternal age: 29 a [IQR 26–33] versus 31a [IQR 29–31], 
(p = 0.51), maternal BMI: 23.6 kg/m2 [IQR 21.2–28.12] 
versus 23.3 kg/m2 [IQR 19.4–25.1], (p = 0.53) and cervi-
cal length: 12 mm [IQR 9–19] versus 18 mm [IQR 7–22] 
(p = 0.37) at admission (Table 5).

Finally, no significant differences were observed when 
comparing the parameters between patients simultaneously 
colonised with Mycoplasma spp. and those who had no 
colonisation with Mycoplasma spp. Median maternal age: 

Table 2  Patient characteristics of the study cohort (n = 100)

a years, kg/m2 kilogramme/square metres, mm millimetre, d days, 
IQR interquartile rate, STD standard deviation

Maternal age (a) mean (STD) 31 (5.49)

Median (IQR) 30 (28–34)
Maternal BMI (kg/m2) Mean (STD) 23.7 (4.95)

Median (IQR) 22.7 (20.0–26.5)
Cervical length (mm) Mean (STD) 15 (5.77)

Median (IQR) 15 (11–20)
Gestational age at examination (d) Mean (STD) 197 (25.7)

Median (IQR) 198 (179–221)
Gestational age at birth (d) Mean (STD) 248 (30.46)

Median (IQR) 257 (231–274)

Table 3  Comparison of Ureaplasma spp. and Mycoplasma spp. colo-
nization with maternal age (a = years) at time of diagnosis of a short-
ened cervix; all Mycoplasma spp. positive patient had a co-colonisa-
tion with Ureaplasma spp.

Maternal age (a) Ureaplasma spp.-posi-
tive (37 women)

Mycoplasma 
spp.-positive (5 
women)

n (%) n (%)

 ≤ 19 3 8.1 1 20
20–24 4 10.8 1 20
25–29 10 27.0 1 20
30–34 15 40.5 2 40
35–39 4 10.8 0 0
 ≥ 40 1 2.7 0 0

Fig. 1  Distribution of gesta-
tional age groups at admission 
of women with shortened cervix
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28a [IQR 20–33] versus 30a [IQR 29-3a], (p = 0.18), the 
cervical length: 15 mm versus 15 mm [14-20] [IQR 11–20], 
(p = 0.79), the gestational age at examination: 195d [IQR 
173–217] versus 198d [IQR 180–221], (p = 0.69), and the 
gestational age at birth: 260d [IQR 223–270] versus 257d 
[IQR 231–274], (p = 0.89] remained unchanged (Table 6). 
A trend towards a lower BMI in Mycoplasma-positive com-
pared to negative patients (18.7 kg/m2 [IQR 17.5–23.1] ver-
sus 22.9 kg/m2 [IQR 20.2–26.9], (p = 0.07)) was observed.

Discussion

In this study, we were able to demonstrate that there was 
no difference in gestational age at admission because of a 
shortened cervix between patients colonised with genital 
Mycoplasma and those who were negative. We were able 
to show that women who were treated with macrolides after 

positivity for genital Mycoplasma in the urine PCR gave 
birth at a gestational age comparable to that of patients with-
out evidence of colonisation.

In the present study, a cervical length of 25 mm or less 
was defined as shortened cervix. This is in accordance with 
obstetric standards, which is based on the knowledge that 
women with a cervical length of 25 mm or less have a sig-
nificantly shorter duration of pregnancy compared to women 
with a longer cervix [21].

Our results concerning the prevalence of genital Myco-
plasma in the studied population are comparable with 
those reported in the literature. Prevalence varies greatly 
depending on the patient population, the sample site and 
the test system used: Bayraktar et al. report a positivity 
rate of 44% for U. urealyticum, 4% for M. hominis and 
6% for both species in the cultures from endocervical 
swabs taken from a group of 50 symptomatic pregnant 
women in Turkey [3]. Choi et al. report detection rates of 

Table 4  Analysed parameters in Ureaplasma-positive and -negative patients

a years, kg/m2 kilogramme/square metres, mm millimetre, d days, IQR interquartile rate, STD standard deviation

Ureaplasma-positive
(n = 37)

Ureaplasma-negative
(n = 63)

p-value

Maternal age (a) Mean (STD) 29 (5.89) 31(5.11) 0.04
Median (IQR) 30 (26–32) 31 (29–35)

Maternal BMI (kg/m2) Mean (STD) 23.3 (5.39) 23.3 (4.67) 0.41
Median (IQR) 23.4 (20.7–26.6) 22.3 (19.7–26.2)

Cervical length (mm) Mean (STD) 14 (5.96) 16 (5.60) 0.17
Median (IQR) 15 (10–20) 17 (12–21)

Gestational age at examination (d) Mean (STD) 197 (25.11) 197 (26.25) 0.97
Median (IQR) 198 (171–220) 197 (181–223)

Gestational age at birth (d) Mean (STD) 246 (29.17) 250 (31.34) 0.33
Median (IQR) 250 (229–270) 257 (234–277)

Table 5  Analysed parameters in 
patients positive for Ureaplasma 
parvum and urealyticum 

(a years, kg/m2 kilogramme/square metres, mm millimetre, d days, IQR inter-quartile rate, STD standard 
deviation)
∆ Shapiro–Wilk test, *Mann–Whitney test

U. parvum-positive
(n = 29)

U. urealyticum-
positive (n = 4)

p-value

Maternal age (a) Mean (STD) 29 (6.38) 30 (0.96) 0.51 ∆

Median (IQR) 29 (26–33) 31 (29–31)
Maternal BMI (kg/m2) Mean (STD) 25.0 (5.71) 22.6 (3.08) 0.53 ∆

Median (IQR) 23.6 (21.2–28.1) 23.3 (19.4–25.1)
Cervical length (mm) Mean (STD) 13 (5.88) 15 (8.30) 0.37 *

Median (IQR) 12 (9–19) 18 (7–22)
Gestational age at examination (d) Mean (STD) 195 (26.7) 206 (24.24) 0.06 *

Median (IQR) 196 (168–218) 215 (180–222)
Gestational age at birth (d) Mean (STD) 244 (29.91) 236 (33.10) 0.11*

Median (IQR) 244 (229–269) 235 (205–269)
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62.7% for U. urealyticum, 12.7% for M. hominis and 0% 
for M. genitalium in the vaginal swabs by PCR amongst 
126 women who suffered from preterm labour with and 
without spontaneous preterm birth in Korea [7]. Mitsunari 
et al. report a rate of 85% positive for U. urealyticum DNA 
in the PCR of cervical swabs of 23 women with preterm 
labour and delivery in Japan [27]. In a prospective Spanish 
study including 200 pregnant women with preterm labour 
and intact membranes, 51.5% endocervical cultures were 
positive for U. urealyticum, but 0% for M. hominis [27]. Of 
note, these studies did not differentiate between U. urea-
lyticum and U. parvum, limiting the comparability to our 
results. This is because the designation U. urealyticum 
biovar 1 and 2 was treated commonly at the beginning of 
the determination era. Since 2002, the distinction between 
U. urealyticum and U. parvum was established due to the 
finding of distinct phenotypic and genotypic properties 
[34].

To our knowledge, there exists no further study on preg-
nant women with threatened preterm birth in the second 
trimester with a differentiation between genital colonisation 
with U. urealyticum und U. parvum as possible causative 
bacteria. However, in a study with 4330 asymptomatic preg-
nant women, the influence of these two species on preterm 
birth was analysed [33]. The PCR analysis of genital swabs 
collected between 12th and 14th week of pregnancy revealed 
that 37% of the women were positive for U. parvum, 5.9% 
for U. urealyticum and 3.1% for both species. Genital colo-
nisation with U. parvum but not with U. urealyticum was 
significantly associated with spontaneous preterm birth [33].

Similarly, a study of 877 women examined before the 
11th week of pregnancy for Ureaplasma and Mycoplasma 
using vaginal swabs showed that colonisation with U. par-
vum was associated with premature birth and late miscar-
riage in contrast with U. urealyticum [22].

Although these two studies were unable to show asso-
ciations between the colonisation with U. urealyticum and 
premature birth, the increased risk for late miscarriages in 
the case of colonisation with U. parvum could indicate that 
pregnant women may develop obstetric problems earlier in 
pregnancy. This is in line with our finding that women with 
U. parvum colonisation tend to develop a shortening of the 
cervix—important risk factor for late miscarriage—at an 
earlier gestational age.

Women with a shortened cervix and evidence of genital 
Mycoplasma have the same obstetric outcome after a stand-
ardised therapy as women with cervical shortening without 
evidence of genital Mycoplasma colonisation. This corre-
sponds to the result of a study by Vouga et al. In a retrospec-
tive analysis, including data of 5377 pregnant women with 
imminent preterm birth in the 25–37th week of gestation, 
2259 women (42%) were tested positive for Mycoplasma 
in a genital swab and received therapy with clindamycin 
(4 × 150 mg, 5 days). The preterm birth rate was 44.1% in 
uncolonized women and even lower in Ureaplasma-positive 
(40.9%) and Mycoplasma-positive (37.7%) women after 
therapy [40]. These results allow the conclusion that antibi-
otic treatment of the colonisation with genital Mycoplasma 
improves the obstetric outcome compared to women whose 
cervical shortening is not associated with a colonisation.

Strength and limitations

Our study has strength and limitations. The latter includes 
the retrospective study design, which was carried out at a 
single institution. A point of criticism might also be the 
lack of adjustment for colonisation and treatment of co-
infections and therefore cannot assess a potential effect on 
cervical shortening caused by other agents. In the literature, 

Table 6  Analysed parameters in Mycoplasma-positive and -negative patients, all Mycoplasma spp.-positive patient had a co-colonisation with 
Ureaplasma spp.

a years, kg/m2 kilogramme/square metres, mm millimetre, d days, IQR inter-quartile rate, STD standard deviation

Mycoplasma-positive
(n = 5)

Mycoplasma-negative
(n = 95)

p-value

Maternal age (a) Mean (STD) 27 (6.73) 31 (5.37) 0.18
Median (IQR) 28 (20–33) 30 (29–34)

Maternal BMI (kg/m2) Mean (STD) 20.0 (3.00) 23.9 (4.96) 0.07
Median (IQR) 18.7 (17.5–23.1) 22.9 (20.2–26.6)

Cervical length (mm) Mean (STD) 16 (3.42) 15 (5.87) 0.79
Median (IQR) 15 (14–20) 15 (11–20)

Gestational age at examination (d) Mean (STD) 195 (22.07) 197 (25.98) 0.69
Median (IQR) 195 (173–217) 198 (180–221)

Gestational age at birth (d) Mean (STD) 249 (26.79) 248 (30.77) 0.89
Median (IQR) 260 (223–270) 257 (231–274)
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the influence of co-infection is discussed controversially. 
Rittenschober-Böhm et al. found in a multivariable analysis 
on data of 4330 pregnant women a stronger association with 
preterm birth when both U. parvum and bacterial vaginosis 
(BV) were present rather than only one of them [33].

This corresponds to the results of study published by 
Breugelmans et al., which examined the vaginal flora of 
1998 pregnant women according to the criteria for diagnosis 
of bacterial vaginosis in the first trimester and additionally 
performed a culture for Ureaplasma spp. A logistic regres-
sion analysis showed that preterm delivery was correlated 
with the presence of Ureaplasma spp. The risk increased in 
cases of both Ureaplasma colonisation and abnormal vaginal 
flora [4]. In contrast, a further study stated that the degree 
of colonisation with U. urealyticum correlates strongly with 
an adverse effect on pregnancy outcome even when a co-
existing infection is excluded. A multivariate analysis was 
performed on data of 172 pregnant women with genital colo-
nisation with U. urealyticum without co-infection and 123 
women with negative cultures for U. urealyticum [1].

Furthermore, we did not opt for the most sensitive method 
for detecting genital Mycoplasma: Lillis et al. compared 
detection rates via PCR in first-void urine, vaginal, cervi-
cal and rectal swabs for M. genitalium in a study involving 
400 women. 17.5% (n = 70) of them were tested positive. 
The best single test method was the vaginal swab (85.7%, 
60/70) followed by endocervical swab (74.3%, 52/70), urine 
(61.4%, 43/70), and rectal swab (24.2%, 17/70). Therefore, 
an endocervical swab dipped into the vaginal secret might 
result in the highest detection rate [25]. In a study of 1110 
women who underwent a screening for sexual transmitted 
infections, a genital swab resulted in a significantly higher 
sensitivity rate in detecting M. genitalium via PCR compared 
with first-void urine (75% vs 96%, p = 0.001) [18]. However, 
since we performed identical methods in all patients, this 
limitation may not affect our results finally.

Regarding the detection methods, culture is still con-
sidered as the gold standard because it allows testing the 
antimicrobial susceptibility. However, disadvantages of this 
method are their longer duration, more complex culture pro-
cess and higher costs compared to PCR. In addition, the 
limit of detection is lower with PCR diagnostic [5]. Thus, in 
the case of cervical shortening, as in the present study, PCR 
testing resulted in faster results, which is an important aspect 
in the view of threatening preterm birth.

An additional point of criticism might be the difference in 
therapy depending on the results of the urine PCR. However, 
this is a retrospective intention-to-treat study that rather aims 
to analyse the effect of a therapy but focuses on the preva-
lence of Myco- and Ureaplasma in women with a shortened 
cervix.

There was no patient in our study who was colonised 
with Mycoplasma spp. alone. All Mycoplasma spp.-positive 

patients had a co-colonisation with Ureaplasma spp. Thus, 
no statement can be made about the effects of sole colonisa-
tion with Mycoplasma spp.

Overall, one-third of the women included in our study 
with cervical shortening were colonised with genital Myco-
plasma. As the main result of our study, we were able to 
show that colonisation is not associated with an earlier 
onset of threatening preterm birth nor with a higher degree 
of cervical shortening. Additionally, our results show that 
pregnant women, who are treated with antibiotics due to 
colonisation with genital Mycoplasma, gave birth at the 
same gestational age as patients with a shortened cervix 
without detection of Mycoplasma. Further research now is 
recommended to explore the effect of antibiotic therapy to 
know more about the final effect of Myco- and Ureaplasma 
colonization on preterm birth.

Author contribution MR: manuscript writing. FW: data collection. BS: 
data analysis. CL: manuscript editing. ES: manuscript editing. AK: 
project development.

Funding Open Access funding enabled and organized by Projekt 
DEAL. The authors declare that no funds, grants, or other support was 
received during the preparation of this manuscript.

Data availability Data are available upon request.

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose. The authors declare to have no conflicts 
of interest.

Ethical approval The study was approved by the ethics committee of 
the University of Regensburg (No. 21-2526-104).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

 1. Abele-Horn M, Scholz M, Wolff C, Kolben M (2000) High-den-
sity vaginal Ureaplasma urealyticum colonization as a risk factor 
for chorioamnionitis and preterm delivery. Acta Obstet Gynecol 
Scand 79(11):973–978 (PMID: 11081683)

 2. Bartkeviciene D, Opolskiene G, Bartkeviciute A, Arlauskiene 
A, Lauzikiene D, Zakareviciene J, Ramasauskaite D (2020) The 
impact of Ureaplasma infections on pregnancy complications. 

http://creativecommons.org/licenses/by/4.0/


 Archives of Gynecology and Obstetrics

1 3

Libyan J Med 15(1):1812821. https:// doi. org/ 10. 1080/ 19932 820. 
2020. 18128 21. (PMID: 32854606)

 3. Bayraktar MR, Ozerol IH, Gucluer N, Celik O (2010) Preva-
lence and antibiotic susceptibility of Mycoplasma hominis 
and Ureaplasma urealyticum in pregnant women. Int J Infect 
Dis 14(2):e90–e95. https:// doi. org/ 10. 1016/j. ijid. 2009. 03. 020. 
(PMID: 19515594)

 4. Breugelmans M, Vancutsem E, Naessens A, Laubach M, Foulon 
W (2010) Association of abnormal vaginal flora and Ureaplasma 
species as risk factors for preterm birth: a cohort study. Acta 
Obstet Gynecol Scand 89(2):256–260. https:// doi. org/ 10. 3109/ 
00016 34090 34187 69. (PMID: 19943819)

 5. Capoccia R, Greub G, Baud D (2013) Ureaplasma urealyticum, 
Mycoplasma hominis and adverse pregnancy outcomes. Curr Opin 
Infect Dis 26(3):231–240. https:// doi. org/ 10. 1097/ QCO. 0b013 
e3283 60db58. (PMID: 23587772)

 6. Chawanpaiboon S, Vogel JP, Moller AB, Lumbiganon P, Pet-
zold M, Hogan D, Landoulsi S, Jampathong N, Kongwattanakul 
K, Laopaiboon M, Lewis C, Rattanakanokchai S, Teng DN, 
Thinkhamrop J, Watananirun K, Zhang J, Zhou W, Gülmezoglu 
AM (2019) Global, regional, and national estimates of levels of 
preterm birth in 2014: a systematic review and modelling analysis. 
Lancet Glob Health 7(1):e37–e46. https:// doi. org/ 10. 1016/ S2214- 
109X(18) 30451-0. (PMID: 30389451)

 7. Choi SJ, Park SD, Jang IH, Uh Y, Lee A (2012) The prevalence 
of vaginal microorganisms in pregnant women with preterm labor 
and preterm birth. Ann Lab Med 32(3):194–200. https:// doi. org/ 
10. 3343/ alm. 2012. 32.3. 194. (PMID: 22563554)

 8. Crump C (2020) Preterm birth and mortality in adulthood: a 
systematic review. J Perinatol 40(6):833–843. https:// doi. org/ 10. 
1038/ s41372- 019- 0563-y. (PMID: 31767981)

 9. Donders GG, Van Calsteren C, Bellen G, Reybrouck R, Van den 
Bosch T, Riphagen I, Van Lierde S (2010) Association between 
abnormal vaginal flora and cervical length as risk factors for pre-
term birth. Ultrasound Obstet Gynecol. https:// doi. org/ 10. 1002/ 
uog. 7568. (PMID: 20104531)

 10. Ekman-Ordeberg G, Dubicke A (2012) Preterm cervical ripen-
ing in humans. Facts Views Vis Obgyn 4(4):245–253 (PMID: 
24753916)

 11. Edwards RK, Ferguson RJ, Reyes L, Brown M, Theriaque DW, 
Duff P (2006) Assessing the relationship between preterm deliv-
ery and various microorganisms recovered from the lower genital 
tract. J Matern Fetal Neonatal Med 19(6):357–363. https:// doi. org/ 
10. 1080/ 00207 17060 07120 71. (PMID: 16801313)

 12. Furr PM, Taylor-Robinson D (1993) Factors influencing the abil-
ity of different mycoplasmas to colonize the genital tract of hor-
mone-treated female mice. Int J Exp Pathol 74(1):97–101 (PMID: 
8471540)

 13. Goldenberg RL, Andrews WW, Goepfert AR, Faye-Petersen O, 
Cliver SP, Carlo WA, Hauth JC (2008) The Alabama preterm 
birth study: umbilical cord blood Ureaplasma urealyticum and 
Mycoplasma hominis cultures in very preterm newborn infants. 
Am J Obstet Gynecol 198(1):43.e1–5. https:// doi. org/ 10. 1016/j. 
ajog. 2007. 07. 033. (PMID:18166302)

 14. Goldenberg RL, Culhane JF, Iams JD, Romero R (2008) Epi-
demiology and causes of preterm birth. Lancet 371(9606):75–
84. https://  doi. org/ 10. 1016/ S0140- 6736(08) 60074-4. 
(PMID:18177778)

 15. Goldenberg RL, Hauth JC, Andrews WW (2000) Intrauterine 
infection and preterm delivery. N Engl J Med 342(20):1500–
1507. https:// doi. org/ 10. 1056/ NEJM2 00005 18342 2007. (PMID: 
10816189)

 16. González Bosquet E, Gené A, Ferrer I, Borrás M, Lailla JM 
(2006) Value of endocervical ureaplasma species colonization as a 
marker of preterm delivery. Gynecol Obstet Invest 61(3):119–123. 
https:// doi. org/ 10. 1159/ 00008 9457. (PMID: 16272816)

 17. Govender S, Theron GB, Odendaal HJ, Chalkley LJ (2009) Prev-
alence of genital mycoplasmas, ureaplasmas and chlamydia in 
pregnancy. J Obstet Gynaecol 29(8):698–701. https:// doi. org/ 10. 
3109/ 01443 61090 31840 33. (PMID: 19821660)

 18. Hartgill U, Kalidindi K, Molin SB, Kaste SR (2015) Screening for 
Chlamydia trachomatis and Mycoplasma genitalium; is first void 
urine or genital swab best? Sex Transm Infect. 91(2):141. https:// 
doi. org/ 10. 1136/ sextr ans- 2014- 051666. (PMID: 25253762)

 19. Horner P, Donders G, Cusini M, Gomberg M, Jensen JS, Unemo 
M (2018) Should we be testing for urogenital Mycoplasma homi-
nis, Ureaplasma parvum and Ureaplasma urealyticum in men and 
women? - a position statement from the European STI Guidelines 
Editorial Board. J Eur Acad Dermatol Venereol 32(11):1845–
1851. https:// doi. org/ 10. 1111/ jdv. 15146. (PMID: 29924422)

 20. Hunjak B, Sabol I, Vojnović G, Fistonić I, Erceg AB, Peršić 
Z, Grce M (2014) Ureaplasma urealyticum and Ureaplasma 
parvum in women of reproductive age. Arch Gynecol Obstet 
289(2):407–412. https:// doi. org/ 10. 1007/ s00404- 013- 2980-z. 
(PMID: 23912532)

 21. Iams JD, Goldenberg RL, Meis PJ, Mercer BM, Moawad A, 
Das A, Thom E, McNellis D, Copper RL, Johnson F, Roberts 
JM (1996) The length of the cervix and the risk of spontaneous 
premature delivery. National institute of child health and human 
development maternal fetal medicine unit network. N Engl J Med 
334(9):567–572. https:// doi. org/ 10. 1056/ NEJM1 99602 29334 
0904. (PMID: 8569824)

 22. Kataoka S, Yamada T, Chou K, Nishida R, Morikawa M, Minami 
M, Yamada H, Sakuragi N, Minakami H (2006) Association 
between preterm birth and vaginal colonization by mycoplasmas 
in early pregnancy. J Clin Microbiol 44(1):51–55. https:// doi. org/ 
10. 1128/ JCM. 44.1. 51- 55. 2006. (PMID:16390947)

 23. Kayem G, Doloy A, Schmitz T, Chitrit Y, Bouhanna P, Carbonne 
B, Jouannic JM, Mandelbrot L, Benachi A, Azria E, Maillard F, 
Fenollar F, Poyart C, Bebear C, Goffinet F (2018) Antibiotics for 
amniotic-fluid colonization by Ureaplasma and/or Mycoplasma 
spp. to prevent preterm birth: a randomized trial. PLoS ONE 
13(11):e0206290. https:// doi. org/ 10. 1371/ journ al. pone. 02062 
90. (PMID: 30403730)

 24. Labbé AC, Frost E, Deslandes S, Mendonça AP, Alves AC, 
Pépin J (2002) Mycoplasma genitalium is not associated with 
adverse outcomes of pregnancy in Guinea-Bissau. Sex Transm 
Infect 78(4):289–291. https:// doi. org/ 10. 1136/ sti. 78.4. 289. 
(PMID:12181470)

 25. Lillis RA, Nsuami MJ, Myers L, Martin DH (2011) Utility of 
urine, vaginal, cervical, and rectal specimens for detection of 
Mycoplasma genitalium in women. J Clin Microbiol 49(5):1990–
1992. https:// doi. org/ 10. 1128/ JCM. 00129- 11. (PMID: 21411587)

 26. Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn JE, Rudan 
I, Campbell H, Cibulskis R, Li M, Mathers C, Black RE (2012) 
Child Health Epidemiology Reference Group of WHO and 
UNICEF Global, regional, and national causes of child mortal-
ity: an updated systematic analysis for 2010 with time trends since 
2000. Lancet 379(9832):2151–2161. https:// doi. org/ 10. 1016/ 
S0140- 6736(12) 60560-1. (PMID: 22579125)

 27. Mitsunari M, Yoshida S, Deura I, Horie S, Tsukihara S, Harada T, 
Irie T, Terakawa N (2005) Cervical Ureaplasma urealyticum colo-
nization might be associated with increased incidence of preterm 
delivery in pregnant women without prophlogistic microorgan-
isms on routine examination. J Obstet Gynaecol Res 31(1):16–
21. https:// doi. org/ 10. 1111/j. 1447- 0756. 2005. 00246.x. (PMID: 
15669986)

 28. Namba F, Hasegawa T, Nakayama M, Hamanaka T, Yamashita 
T, Nakahira K, Kimoto A, Nozaki M, Nishihara M, Mimura K, 
Yamada M, Kitajima H, Suehara N, Yanagihara I (2010) Placental 
features of chorioamnionitis colonized with Ureaplasma species 

https://doi.org/10.1080/19932820.2020.1812821
https://doi.org/10.1080/19932820.2020.1812821
https://doi.org/10.1016/j.ijid.2009.03.020
https://doi.org/10.3109/00016340903418769
https://doi.org/10.3109/00016340903418769
https://doi.org/10.1097/QCO.0b013e328360db58
https://doi.org/10.1097/QCO.0b013e328360db58
https://doi.org/10.1016/S2214-109X(18)30451-0
https://doi.org/10.1016/S2214-109X(18)30451-0
https://doi.org/10.3343/alm.2012.32.3.194
https://doi.org/10.3343/alm.2012.32.3.194
https://doi.org/10.1038/s41372-019-0563-y
https://doi.org/10.1038/s41372-019-0563-y
https://doi.org/10.1002/uog.7568
https://doi.org/10.1002/uog.7568
https://doi.org/10.1080/00207170600712071
https://doi.org/10.1080/00207170600712071
https://doi.org/10.1016/j.ajog.2007.07.033
https://doi.org/10.1016/j.ajog.2007.07.033
https://doi.org/10.1016/S0140-6736(08)60074-4
https://doi.org/10.1056/NEJM200005183422007
https://doi.org/10.1159/000089457
https://doi.org/10.3109/01443610903184033
https://doi.org/10.3109/01443610903184033
https://doi.org/10.1136/sextrans-2014-051666
https://doi.org/10.1136/sextrans-2014-051666
https://doi.org/10.1111/jdv.15146
https://doi.org/10.1007/s00404-013-2980-z
https://doi.org/10.1056/NEJM199602293340904
https://doi.org/10.1056/NEJM199602293340904
https://doi.org/10.1128/JCM.44.1.51-55.2006
https://doi.org/10.1128/JCM.44.1.51-55.2006
https://doi.org/10.1371/journal.pone.0206290
https://doi.org/10.1371/journal.pone.0206290
https://doi.org/10.1136/sti.78.4.289
https://doi.org/10.1128/JCM.00129-11
https://doi.org/10.1016/S0140-6736(12)60560-1
https://doi.org/10.1016/S0140-6736(12)60560-1
https://doi.org/10.1111/j.1447-0756.2005.00246.x


Archives of Gynecology and Obstetrics 

1 3

in preterm delivery. Pediatr Res 67(2):166–172. https:// doi. org/ 
10. 1203/ PDR. 0b013 e3181 c6e58e. (PMID: 19858776)

 29. Oh KJ, Lee KA, Sohn YK, Park CW, Hong JS, Romero R, Yoon 
BH (2010) Intraamniotic infection with genital mycoplasmas 
exhibits a more intense inflammatory response than intraamni-
otic infection with other microorganisms in patients with pre-
term premature rupture of membranes. Am J Obstet Gynecol 
203(3):211.e1–8. https:// doi. org/ 10. 1016/j. ajog. 2010. 03. 035. 
(PMID: 20678747)

 30. Petrou S (2003) Economic consequences of preterm birth and low 
birthweight. BJOG 110(Suppl 20):17–23 (PMID: 12763106)

 31. Petrou S (2005) The economic consequences of preterm birth dur-
ing the first 10 years of life. BJOG 112(Suppl 1):10–15. https:// 
doi. org/ 10. 1111/j. 1471- 0528. 2005. 00577.x. (PMID: 15715587)

 32. Ravel J, Gajer P, Abdo Z, Schneider GM, Koenig SS, McCulle SL, 
Karlebach S, Gorle R, Russell J, Tacket CO, Brotman RM, Davis 
CC, Ault K, Peralta L, Forney LJ (2011) Vaginal microbiome 
of reproductive-age women. Proc Natl Acad Sci USA 108(Suppl 
1):4680–4687. https:// doi. org/ 10. 1073/ pnas. 10026 11107. (PMID: 
20534435)

 33. Rittenschober-Böhm J, Waldhoer T, Schulz SM, Stihsen B, Pimpel 
B, Goeral K, Hafner E, Sliutz G, Kasper DC, Witt A, Berger A 
(2018) First trimester vaginal ureaplasma biovar colonization and 
preterm birth: results of a prospective multicenter study. Neona-
tology 113(1):1–6. https:// doi. org/ 10. 1159/ 00048 0065. (PMID: 
28934751)

 34. Robertson JA, Stemke GW, Davis JW, Harasawa R, Thirkell D, 
Kong F, Shepard MC, Ford DK (2002) Proposal of Ureaplasma 
parvum sp nov and emended description of Ureaplasma urealyti-
cum. Int J Syst Evol Microbiol 52(2):587–597. https:// doi. org/ 10. 
1099/ 00207 713- 52-2- 587. (PMID: 11931172)

 35. Stinson LF, Payne MS (2019) Infection-mediated preterm birth: 
Bacterial origins and avenues for intervention. Aust N Z J Obstet 

Gynaecol 59(6):781–790. https:// doi. org/ 10. 1111/ ajo. 13078. 
(PMID: 31617207)

 36. Taylor-Robinson D, Lamont RF (2011) Mycoplasmas in preg-
nancy. BJOG 118(2):164–174. https:// doi. org/ 10. 1111/j. 1471- 
0528. 2010. 02766.x. (PMID: 21091927)

 37. Taylor-Robinson D, Tully JG (1998) Mycoplasmas, ureaplasma, 
spiroplasmas and related organisms. In: Balows A, Duerden 
BI (eds) Topley and Wilson’s systematic bacteriology, 9th edn. 
Arnold, London, pp 799–827

 38. Taylor-Robinson D, Waites K, Cassell G (2003) Genital Myco-
plasmas. In: Morse SA, Ballard RC, Holmes KK, Moreland AA 
(eds) Atlas of sexually transmitted diseases and AIDS, 3rd edn. 
Mosby, New York, pp 127–139

 39. Taylor-Robinson D (2017) Mollicutes in vaginal microbiology: 
Mycoplasma hominis, Ureaplasma urealyticum, Ureaplasma par-
vum and Mycoplasma genitalium. Res Microbiol 168(9–10):875–
881. https:// doi. org/ 10. 1016/j. resmic. 2017. 02. 009. (PMID: 
28263902)

 40. Vouga M, Greub G, Prod’hom G, Durussel C, Roth-Kleiner M, 
Vasilevsky S, Baud D (2014) Treatment of genital mycoplasma in 
colonized pregnant women in late pregnancy is associated with a 
lower rate of premature labour and neonatal complications. Clin 
Microbiol Infect 20(10):1074–1079. https:// doi. org/ 10. 1111/ 1469- 
0691. 12686. (PMID: 24849820)

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1203/PDR.0b013e3181c6e58e
https://doi.org/10.1203/PDR.0b013e3181c6e58e
https://doi.org/10.1016/j.ajog.2010.03.035
https://doi.org/10.1111/j.1471-0528.2005.00577.x
https://doi.org/10.1111/j.1471-0528.2005.00577.x
https://doi.org/10.1073/pnas.1002611107
https://doi.org/10.1159/000480065
https://doi.org/10.1099/00207713-52-2-587
https://doi.org/10.1099/00207713-52-2-587
https://doi.org/10.1111/ajo.13078
https://doi.org/10.1111/j.1471-0528.2010.02766.x
https://doi.org/10.1111/j.1471-0528.2010.02766.x
https://doi.org/10.1016/j.resmic.2017.02.009
https://doi.org/10.1111/1469-0691.12686
https://doi.org/10.1111/1469-0691.12686

	Prevalence of genital Mycoplasma in pregnancies with shortened cervix
	Abstract
	Objective 
	Methods 
	Results 
	Conclusions 

	Introduction
	What does this study add to the clinical work?

	Materials and methods
	Results
	Discussion
	Strength and limitations
	References


