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INTRODUCTION
Female’s genital is a proper site for growth and 

proliferation of various organisms.  Microorganisms 
can affect any part of genitourinary tract and cause 
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ABSTRACT

Background and Objectives: Mycoplasma hominis and Ureaplasma urealyticum are important opportunistic pathogens 
that cause urogenital infections and accelerated newborn delivery in pregnant women. Moreover genital mycoplasmas 
have been implicated in different neonatal diseases such as pneumonia, sepsis and meningitis. This study was conducted 
to find out the prevalence and transmission rate of these two organisms in pregnant women and their neonates. 
Materials and Methods: Nasotracheal and pharyngeal specimens of 165 newborns hospitalized at Neonatal Intensive 
Care Unit (NICU) of Rasoul Akram Hospital (during 2010 – 2011) were assessed by PCR to detect M. hominis and U. 
urealyticum. Moreover,  PCR of vaginal specimens from their mothers were obtained to determine the prevalence of these 
organisms in pregnant women and rate of transmission to their newborns. Data were analyzed using SPSS software.
Results: Totally, the results of PCR were positive in 33 newborns (20%). Vaginal colonization among the mothers was 
found to be 15% (25/165) for U. urealyticum and 15% (25/165) for M. hominis. The transmission rate to their infants was 
72% and 60% for U. urealyticum and M. hominis, respectively.
Conclusion: These data indicate that vertical transmission of mycoplasma and ureaplasma are prevalent in newborns. 
Since these organisms cause serious infections in neonates, it would be better to perform screening tests in pregnant 
women before the delivery in order to prevent transmission to neonates and consequent infections and morbidities  
among them.
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infections. Moreover their complications such 
as ectopic pregnancy, fallopian tube obstruction, 
infertility, frequent abortions and cervical dysplasia 
are devastating (1, 2). Amongst numerous organisms 
which can be found in female’s reproductive system, 
M. hominis and U. urealyticum are frequently 
isolated. In previous decades, diagnosis and research 
on these microorganisms were more prominent since 
they could cause serious infections both in mothers 
and newborns. Although they are still important 
pathogens, but currently they are not in the top list of 
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interest for researchers. Mycoplasma species are the 
smallest and simplest organisms which can live and 
proliferate freely in artificial media. U. urealyticum 
is one of the most important organisms which can 
be isolated from lower respiratory tract and nervous 
system of preterm neonates. Its isolation from 
tracheal aspirates is possible in the course of Hyaline 
Membrane Disease (HMD) (3-5).

One of the most important issues is transmission of 
infections caused by these organisms from mothers 
to the fetus in uterus or during delivery. Genital 
mycoplasmas can induce spontaneous abortions, 
chorioamnionitis, congenital pneumonia, chronic 
pulmonary diseases and meningitis in neonates or 
sometimes can lead to preterm or low birth weight 
infants. Also these species can lead to preterm labor 
(6, 7).

 M. hominis and U. urealyticum can produce a 
wide variety of infectious diseases in children (3-7) 
and their isolation in medical laboratories is difficult 
due to complex nutritional requirements and their 
fastidious nature. However there are several studies 
on the prevalence of M. hominis and U. urealyticum 
in women in Iran; but there is not precise data 
about magnitude and amount of their colonization 
in pregnant women and their neonates (8). In some 
studies, it is estimated that ureaplasma species is 
present in about 40 to 80% of sexually mature women 
and colonization rate of M. hominis is reported to be 
21 to 53%. This colonization is dependent on some 
factors such as socioeconomic status, sexual activity 
and age (9).

In this study, we intended to determine the 
colonization rate of M. hominis and U. urealyticum in 
pregnant women with preterm labor. A comparison 
was also made with another group who had normal 
gestational age and full term pregnancy. Therefore 
we used tracheal aspirates from newborns of these 
mothers and used PCR for detecting these organisms.

MATERIALS AND METHODS

This prospective study was performed on 165 
newborns and their mothers who referred to Rasoul 
Akram hospital for their labor work ups from 
November 2010 to December 2011. The gestational 
age of the preterm babies at birth was assessed by 
the date of the maternal last menstrual period and 
physical examination of the newborns by Dubowitz 
score. During labor phase, gestational age less than 
37 weeks was considered preterm; equal and more 
than 37 weeks was labeled as term. After delivery, a 
specimen was taken by a cotton swab from tracheal 
tube or pharynx of each newborn (considered as 
tracheal aspirate) and also specimen was taken 
from the vagina of their mothers. Multiplex PCR 
system (Seeplex, Seegene Company, Germany) 
was used to detect M. hominis and U. Urealyticum 
which holds a new concept oligo technology “Dual 
priming Oligonucleotide (DPO TM) technology. For 
DNA isolation we added 75ul  (25mM NaOH / 0.2 
mM EDTA) to the specimen. Thereafter we placed 
specimen in thermocycler at 98ºC for 1 hour, then 
reduced the temperature to 15°C. After addition 
of 75 ul of 40 mM Tris HCl (pH 5.5), the solution 
was centrifuged at 4000rpm for 3 minutes. Finally 
an aliquot for PCR (2 ul of a 1:100 dilution/reaction) 
was taken. Pre-PCR products were stored at -20˚C 
until use (10, 11) 

The statistical tests applied in this study were the 
Chi square test and t-test. All significant results were 
based on the value of p<0.05.

RESULTS

The mean age of pregnant women was 25.4 ± 
3.2year (P <0.05). The youngest woman was 18 year 
old and the oldest one was 38 year old. The mean 
gestational age was 38.2 ± 2.3 weeks. According 

Table 1. Target for detection of seeplex organism detection assay by multiplex PCR assays

Seeplex organisms 
detection assay Target Accession 

number
Amplicon size 

(bp) Primer

Arabidopsis 
(internal control) Cesa3 719 N/A

Ureaplasma 
urealyticum UreG-D AF085729 348, 435, 502 UMS125 GTATTTGCAATCTTTATATGTTTTCG

UMA226 CAGCTGATGTAAGTGCAGCATTAAATTC

Mycoplasma 
hominis Gap AJ243692 214 RNAH1 primer CAATGGCTAATGCCGGATACGC

RNAH2 primer GGTACCGTCAGTCTGCAAT
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to definitions, 137 (83%) infants were term and 
28 (17%) were preterm. 140 pregnant women had 
normal vaginal delivery (84.8%) and 25 pregnant 
(15.2%) undergone cesarean section. PCR results 
from the vagina specimens are depicted in Table 2. 

Altogether PCR results of these two bacteria 
from tracheal secretions were negative in 132 (80%) 
neonates but positive in 33 (20%). Colonization 
distribution with these two bacteria was different 
in preterm and term deliveries. Positive PCR in 
term deliveries were 21.2% (29 neonates) and in 
preterm group was 14.3% (4 neonates). Also among 
33 neonates whose tracheal PCR results for both 
bacteria were positive, 30 neonates (91%) were 
delivered naturally (NVD) and 3 neonates (9%) 

were born by cesarean section (P > 0.05). This 
relationship is similarly seen amongst neonates 
with negative PCR; 110 neonates (83%) were born 
by normal vaginal delivery and 22 neonates (17%) 
were born via cesarean section. Amongst these 
33 positive PCR, 18 (54.5%) were positive for U. 
urealyticum and 15 (45.5%) cases were positive 
for M. hominis. The overall transmission from 
mothers to their respective neonate was 72% 
(18/25) for U. urealyticum and 60% (15/25) for M. 
hominis. There was no significant difference in the 
rate of transmission to term and preterm neonates.  
The mean birth weight was also not significantly 
different in babies with and without U. urealyticum 
(P=0.47) and M. hominis (P=0.31).

Table 2. Vaginal colonization of U. urealyticum and M. hominis in pregnant women at delivery

M. hominis U. urealyticum

Gestational status Positive (%) Negative (%) Positive (%) Negative (%)

Term 18 (13) 119 (87) 21 (15) 116 (85)

Preterm 7 (25) 21 (75) 4 (14) 24 (86)

Total 25 (15) 140 (85) 25 (15) 140 (85)

Table 3. Nasotracheal colonization of U. urealyticum and M. hominis in neonates at delivery

M. homins  U. urealyticum

Gestational status Positive (%) Negative (%) Positive (%) Negative (%)

Term 12 (8.8) 125 (91.2) 17 (12.4) 120 (87.6)

Preterm 3 (10.7) 25 (89.3) 1(3.6) 27 (96.4)

Total 15 (9) 150 (91) 18 (11) 147 (89)

Table 4. Isolation of U.urealyticum and M. hominis from nasotracheal secretions of neonates regarding gender

M. hominis U. urealyticum

Gender Positive (%) Negative (%) Positive (%) Negative (%)

Male 6 (8) 68 (92) 11 (15) 63 (85)

Female 9 (10) 82 (90) 7 (7.7) 84 (92.3)

Total 15 (9) 150 (91) 18 (11) 147 (89)

Table 5. Isolation of U. urealyticum and M. hominis from nasotracheal secretions of neonates regarding type of delivery

 M. hominis  U. urealyticum

Type of delivery Positive (%) Negative (%) Positive (%) Negative (%)

NVD 12 (8.6) 128 (91.4) 14 (10) 126 (90)

C/S 3 (12) 22 (88) 4 (16) 21 (84)

Total 15 (9) 150 (91) 18 (11) 147 (89)

NVD = Normal Vaginal Delivery; C/S = Cesarean Section

COLONIZATION OF MYCOPLASMA IN PREGNANT WOMEN
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DISCUSSION

 In the present study, PCR results of M. hominis 
and U. urealyticum from tracheal aspirates of 
neonates were positive in 33 neonates (20%). Average 
age of infected mothers was 25.39 year which was 
not different with the average age of non infected 
mothers (25.64 year). There was not any statistically 
significant relation between types of delivery in two 
groups of mothers (term vs. preterm delivery). There 
was not a statistically significant relation between 
neonates with positive PCR results in term and 
preterm groups.  

Colonization with M. hominis and U. urealyticum 
were not frequent in the lower genital tract of 
pregnant women; however transmission of these 
organisms to their neonates was still high. Also 
transmission was not affected by gestational age or 
birth weight. Two preterm neonates colonized with 
U. urealyticum, developed symptoms of respiratory 

disease during eight weeks postpartum. In healthy 
term babies, most mycoplasma colonization appeared 
to be transient and without causing any complication, 
but in preterm infants, both U. urealyticum and 
M. hominis were established causes of perinatal 
morbidity and mortality. Pneumonia is one of the 
commonest presentations of neonatal ureaplasma 
disease but diagnosis is difficult due to The high rate 
of colonization in the respiratory tract in majority 
of healthy individuals (9, 12). Therefore isolation of 
these organisms from nasopharyngeal secretions is 
not solely indicative of invasive lung disease even 
in symptomatic babies. However a positive PCR 
should be explained along with other evidence of 
disease like chest X-ray findings, WBC counts and 
a specific IgM response. Endotracheal secretions are 
more reliable specimens for PCR. Although routine 
screening for U. urealyticum is not necessary, it has 
been recommended that endotracheal secretions 
should be cultured or evaluated by PCR in preterm 
babies weighing less than 1250 grams, who have 
signs of respiratory distress, soon after birth or when 
they are not responding to beta-lactam therapy. A 
therapeutic trial with erythromycin is often used 
when the diagnosis of U. urealyticum infection is in 
doubt (13, 14).

Several studies have been performed to 
determine the prevalence of genital mycoplasmas 
and ureaplasma species in Iran. Using PCR on 
specimens from genitourinary tract of 377 patients, 
Najar Peerayeh et.al, found that 116 (30.7%) patients 
were positive for U. urealyticum, M. hominis or 
both organisms. Of these patients, 60 (51.7%) and 
31 (26.7%) were positive for U. urealyticum and M. 
hominis, respectively and 25 (21.5%) were positive 
for both organisms (15). Their result indicates higher 
amount of colonization with these organisms in 
comparison to our study. 

In a study by DA Silva and colleagues on 108 
neonates with very low birth weight (VLBW), they 
prepared nasopharyngeal and endotracheal aspirates 
and cultured them. Then they used PCR in order to 
find out the relationship between U. urealyticum, 
Chlamydia trachomatis and development of 
bronchopulmonary dysplasia (BPD). Ureaplasma 
was detected in 40 neonates (37%) by culture 
and in 49 neonates (45%) by PCR. The presence 
of Ureaplasma was not significant in regard to 
development of BPD (16). 

In another study by Chua et.al, 60 mothers and 

Fig. 1. Age distribution of pregnant women participated 
in this study

Fig. 2. Pregnant women distribution according to 
gestational week
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baby pairs were examined respectively for cervical 
and nasopharyngeal colonization of U. urealyticum 
and M. hominis. Cervical colonization among 
mothers was 56.7% for U. urealyticum and 17.7% for 
M. hominis; also in another study by Chua et.al, the 
transmission rate to their infants was 88.2% and 30% 
for U. urealyticum and M. hominis respectively (13, 
17). In our study, transmission rate of M. hominis and 
U. urealyticum from mothers to their neonates was 
60% and 72%, respectively. In comparison to these 
studies, transmission of M. hominis to offspring is 
slightly higher in our findings. 

According to studies on the prevalence and 
transmission of U. urealyticum and M. hominis, it has 
been found that these organisms can be transmitted 
from an infected female to the fetus or neonate by 
at least three different ways. First by an ascending 
intrauterine infection; in this way organisms can 
reach the amniotic sac. They will multiply and 
migrate to the fetal lung. This way of transmission 
mostly occurs early in pregnancy. Second route is 
hematogenous pathway, through placental infection 
by the involvement of the umbilical vessels. The 
organisms can be detected on maternal and umbilical 
cord blood samples at the time of delivery (18, 19). 
Important consequences of intrauterine infection 
with these pathogens are disseminated fetal organ 
involvement, chorioamnionitis and congenital 
pneumonia (9). The third and final route is through 
an infected maternal birth canal which can result in 
colonization of the skin, mucosal membranes and 
respiratory tract (20). 

Screening of mothers at early pregnancy may 
reduce the rate of intrauterine infection of these 
organisms and therefore the rate of transmission to 
the fetus. This can prevent the serious complications 
such as disseminated organ involvement in fetus. 
Moreover by detection of these organisms in birth 
canal, it is possible to reduce the transmission rate 
at delivery by treating mothers or using cesarean 
section as an alternative method. However these 
proceedings need further evaluations and assessment 
of possible modalities for reducing transmission rate. 

In conclusion,  M. hominis and U. urealyticum are 
important pathogenic agents causing complications 
and morbidities in pregnant women as well as 
pneumonia, bacteremia, and meningitis in newborns. 
Therefore evaluation of women before planning 
the pregnancy is an important issue and highly 
recommended.
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