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Bacterial vaginosis is a condition caused by changes in 
the vaginal microbial ecosystem and increases the risk 
of preterm delivery, premature rupture of membranes, 
endometritis, and weight loss of the baby. This study 
aimed to evaluate the frequency of gonococcal and 
non-gonococcal genital infections in women referred 
to clinics in Ilam, Iran. Two swab samples were tak-
en from each patient using a sterile swab, one swab 
was placed in a THB medium for the culture of Strep-
tococcus agalactiae and the other in PBS buffer for PCR. 
PCR method was conducted for the identification of 
the other bacterial agents such as Neisseria gonorrhoeae, 
Chlamydia trachomatis, Mycoplasma genitalium, Myco-
plasma hominis, Ureaplasma urealyticum, and also S. aga-
lactiae. Sampling was performed on 169 women with 
symptomatic vaginosis. The frequency of S. agalactiae 
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by culture and PCR methods was 4.7% (8 samples) 
and 13.6% (23 samples) respectively. Also, 6.5% (11 
samples), 3.5% (6 samples), 4.1% (7 samples), 1.2% (2 
samples), and 0% of the samples were positive for N. 
gonorrhoeae, M. genitalium, M. hominis, U. urealyticum 
and C. trachomatis by PCR method. Except for a signif-
icant association between S. agalactiae colonization and 
abortion, there was no significant correlation between 
the prevalence of these bacteria and the patient’s age, 
age of marriage, number of deliveries, and number of 
abortions. Overall, the prevalence of gonococcal and 
non-gonococcal infection in women referred to clinics 
in Ilam is similar to the other parts of Iran.
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n INTRODUCTION

Genital infections can be divided into gonococ-
cal and non-gonococcal groups, the former 

being caused by Neisseria gonorrhoeae, a Gram 
negative diplcoccus [1]. Other important agents 
including Chlamydia trachomatis, Mycoplasma gen-

italium, Ureaplasma urealyticum, and Mycoplasma 
hominis are causative agents for non-gonococcal 
infections [2, 3]. N. gonorrhoeae and C. trachomatis 
preferentially infect cylindrical epithelial cells on 
the mucosal surfaces with inflammatory respons-
es, leading to the production of large amounts of 
muco-purulent secretions and bleeding [2]. Sex-
ually Transmitted Infections (STIs) by bacterial 
species such as C. trachomatis, N. gonorrheae, U. 
urealyticum, and M. genitalium, are responsible for 
serious genital consequences in women [4]. Ap-
proximately 20 to 40 percent of women with C. 
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trachomatis and 10 to 20 percent of women with 
untreated N. gonorrhoeae develop pelvic inflam-
matory disease, which potentially results in in-
fertility, miscarriage, and ectopic pregnancy [5, 6]. 
Acquisition of M. hominis during passage through 
the birth canal can cause meningitis, bloodstream 
infection, and eye and brain abscesses in infants. 
U. urealyticum can cause prenatal and postnatal 
complications, neonatal pneumonia, pelvic in-
flammation, respiratory syndrome, chorioamnio-
nitis, and low birth weight [3]. 
Additionally, Streptococcus agalactiae strains, as 
a commensal bacterium in vaginal microbiota, 
can potentially ascend into the uterus and cause 
meningitis, sepsis, and death in the neonate. Fur-
thermore, S. agalactiae can cause urinary tract in-
fections, sepsis, endometritis, and infectious abor-
tions [7, 8]. According to the dangerous conse-
quences of infections with these bacterial species 
and also the unclear prevalence of genital infec-
tions in most parts of Iran, in this study, we tried 
to assess the rate of gonococcal and non-gonococ-
cal infections in women in Ilam, Iran.

n PATIENTS AND METHODS

Sample collection
In this cross-sectional study, from January to June 
2019, 169 vaginal samples were collected from 
women referred to the Obstetrics and Gynecology 
clinics in Ilam. Demographic information of the 
patients such as age, education and marital status, 
and clinical history including history of abortion 
and pregnancy and antibiotic consumption of any 
sort in the last 10 days were collected. The patients 
with a history of consumption of antibiotics such 
as β-lactams, aminoglycosides, macrolides, tetra-
cyclines, and other sorts which probably result 
in negative culture or PCR results were excluded 
from the study. Sampling was performed by a gy-
necologist on women with symptomatic vaginitis 
according to the CDC and American College of 
Obstetricians and Gynecologists (ACOG) guide-
lines [9]. Two cotton swabs were collected and 
one of them was inoculated in Todd-Hewitt broth 
(THB) (Merck & Co., Kenilworth, NJ, USA) con-
taining 10µg/ml gentamicin and 15 µg/ml nali-
dixic acid. The other swab was inoculated in PBS 
buffer for DNA extraction and PCR assay; then the 
samples were immediately transported to the mi-
crobiology laboratory within 2 hours of collection. 

Culture and phenotypic identification of S. agalactiae
Immediately after the samples were transported to 
the microbiology laboratory THB medium were in-
cubated at 37ºC for 24h, then, each medium subcul-
ture was performed on defibrinated sheep blood 
agar and incubated for 24-48 h in a 5% CO2 atmos-
phere. Gram-positive coccui bacteria were identi-
fied by catalase test, growth in 5% NaCl, CAMP 
test, sensitivity to bacitracin, beta hemolysis, and 
pigment production under anaerobic conditions.

Molecular identification
DNA extraction for each sample was conducted 
according to the instructions of the manufactur-
er by GeneAll DNA extraction kit (Seoul, Korea) 
kit. Then, purified DNA was maintained at -20ºC. 
The Polymerase Chain Reaction was performed 
in a reaction mixture with a final volume of 25 µl 
containing 10 µl of 2 Taq Master Mix (SinaClon, 
Tehran, Iran), 1 μL of each primer [50 pmol/μl], 3 
μL of the DNA template and 8 µl sterile purified 
water to complete the volume. Settings for the re-
action were as follows: primary denaturation step 
at 94°C for 3 minutes; 40 amplification cycles each 
for 1 minute at 94°C, 1 minute at 59°C, and 1 min-
ute at 72°C. This was followed by an additional 
extension step of 10 minutes at 72°C. The PCR 
products were electrophoresed on 1% agarose gel 
containing 1x DNA-safe stain (SinaClon, Tehran, 
Iran). Extracted DNA from N. gonorrhoeae strain 
PTCC1779 and S. agalactiae strain PTCC1884 were 
used as positive control samples.

Primers
Specific primers for molecular detection of S. aga-
lactiae, N. gonorrhoeae, U. urealyticum, M. genitali-
um, M. hominis, and C. trachomatis (Table 1) were 
designed by Primer 3 software. The specificity 
and efficacy of designed primers were analyzed 
by the BLAST tool (https://www.ncbi.nlm.nih.
gov/tools/primer-blast).

Ethical consideration
The study protocol was approved by the Ethics 
Committee of Ilam University of Medical Scienc-
es, Ilam, Iran (Project number 959009-93). Written 
informed consent was taken from all participants.

Statistical analysis
The collected data were analyzed using the Statis-
tical Package for Social Science (SPSS Inc., Chica-
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go, version 20.0). Chi-square tests (χ2), and Fisher 
exact test were used for the analysis of categorical 
data.  P<0.05 was considered statistically signifi-
cant.

n RESULTS

In the present study, a total of 169 vaginal sam-
ples were collected from as many women with 
symptomatic vaginosis. The mean age of the par-
ticipants was 26.9 (±9.2) years. Among the partic-
ipants, 136 women were married and 33 women 
were divorced. Among the participants, 40 of 
them had not been pregnant, 129 women had at 

least one successful delivery and 40 women none-
theless had one miscarriage history (Table 2).
 N. gonorrhoeae was identified in 11 (6.5%) sam-
ples by PCR assay and 10 samples belonged to 
non-pregnant women. S. agalactiae was the most 
commonly detected pathogen and 23 (13.6%) 
positive samples were detected by PCR method. 
Among 23 PCR positive samples, 8 (4.7%) posi-
tive samples for S. agalactiae were detected by cul-
ture method. 
The prevalence of M. hominis, M genitalium, U. 
urealyticum, and C. trachomatis were 7 (4.1%), 6 
(3.6%), 2 (1.2%), and 0 (0.0%), respectively. Where-
as the coinfection rate of N. gonorrhoeae and other 

Table 1 - Target genes and their primers used in the present study. 

Molecular weightPrimer sequenceTarget bacteriaGene name

263 bpForward-5´-TGGAACTCTAGTGGCTGGTGCAT-3´
Reverse-5´-CTGTCTCAGGGTTGGCACGCAA-3´

S. agalactiaeCfb

474 bpForward-5´-TAAAGCGGGCGCAGACGGTTAC-3´
Reverse-5´-TGTTACGGCTCCCGAAGGCACT-3´

N. gonorrheae16s rDNA

570 bpForward-5´-ACTGAGGGGCCAACAGAAACGC-3´
Reverse-5´-ACGTGAGTCAGCAAAAGCAACGTC-3´

U. urealyticumUrease

170 bpForward-5´-GCCAGCAGCCGCGGTAATACAT-3´
Reverse-5´-TTTGCTCCCCACGCTTTCGTCC-3´

M. genitalium16s rDNA 

373 bpForward-5´-CGCGGTGAATACGTTCTCGGGT-3´
Reverse-5´-TGATCCACCCCCACGTTCTCGT-3´

M. hominis16s rDNA 

100 bpForward-5´-AATCCTGCTGAACCAAGCC-3´
Reverse-5´-CTGTAGGCTTGGCACCCATT-3´

C. trachomatisOmp1

Table 2 - Demographic details of patients and prevalence of infectious agents according to age, education, mar-
riage, pregnancy and abortion.

Age (Years old) Education Marriage Pregnancy (times) Abortion (times)

Groups

15-25

25-35

35-40

≥45

1* 2**

3***

m
arried

d
ivorced

0 1 2 3 4 ≥5 0 1 2 3 ≥4

Distribution of 
169 Patients (n)

42 53 48 26 40 85 44 136

33 40 41 30 25 12 21 129

31 5 2 2

Positive cases of 
infectious agent by 
PC

R
 m

ethod
 (n)

NG (11) 5 4 2 0 4 4 3 9 3 1 3 1 1 2 3 10 1 0 0 0

SA (23) 10 6 4 3 7 12 4 18 5 4 6 6 3 1 1 10 11 1 0 1

MG (6) 2 3 1 0 1 4 1 5 1 3 0 1 1 1 0 4 2 0 0 0

MH (7) 1 5 1 0 2 5 0 6 1 0 2 3 1 1 0 5 2 0 0 0

UU (2) 2 0 0 0 0 1 1 2 0 1 1 0 0 0 0 2 0 0 0 0

CT (0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*illiterate, **Elementary or high school, ***University. NG: N. gonorrheae, SA: S. agalactiae, MG: M. genitalium, MH: M. hominis, UU: U. urealyticum.
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pathogens was zero, M. genitalium and S. agalacti-
ae in 5 samples and S. agalactiae and M. hominis in 
3 samples were simultaneously detected. Howev-
er, no significant correlation was found for co-in-
fection with these bacteria. Except that a signifi-
cant association between S. agalactiae colonization 
and a history of abortion, there was no significant 
correlation between the prevalence of these bacte-
ria and the patient’s age, age of marriage, number 
of deliveries, and number of abortions (Table 2).

n DISCUSSION

According to previous studies in Iran, the positive 
culture rate of N. gonorrhoeae has been reported 
from zero to less than 2% [1, 10, 11]. According 
to the low sensitivity of culture and phenotypic 
tests for detection of N. gonorrhoeae, C. trachomatis, 
and Mycoplasma species, conventional microbial 
diagnostics were targeted in this study only to de-
tect S. agalactiae. 
Molecular studies in different parts of Iran have 
reported the prevalence of N. gonorrhoeae from 
zero to 12%. In this study, 11 (6.5%) samples were 
positive for N. gonorrhoeae by PCR test. This value 
is relatively higher than some of the other stud-
ies in Iran. For example, the reported incidence 
of N. gonorrhoeae was respectively 1.25% and 2.3% 
in Sabzevar and Kashan cities in Iran [12, 13]. In 
addition, in the northern provinces of Iran, the 
prevalence of N. gonorrhoeae was 0.2% [14]. More-
over, in the studies from Zanjan and Kurdistan 
prevalence of the N. gonorrhoeae was less than %1 
[1, 15]. On the other hand, other studies from Iran 
reported more close prevalence rate for N. gonor-
rhoeae to the current study’s results. For instance, 
the prevalence of N. gonorrhoeae was respectively 
4.0%, 5.6%, and 4.10% in Zanjan, Fars, and Qom 
provinces [10, 16, 17]. It seems that the prevalence 
of N. gonorrhoeae in Ilam province is approximate-
ly similar to other provinces in Iran. Furthermore, 
the highest reported incidence of N. gonorrhoeae 
infection is from Isfahan (12%) between female sex 
workers (FSWs) [4]. None of the participants in 
our study declared for being FSWs and the higher 
prevalence of the N. gonorrhoeae infections in Na-
sirian et al study is probably related to patients’ 
occupation [4]. The prevalence of N. gonorrhoeae in 
the neighboring countries such as UAE, Kuwait, 
Turkey, and Saudi Arabia has been reported 5.5%, 
1.5%, 6.4%, and 7.8% [18-21] respectively. All in all 

the prevalence rate for N. gonorrhoeae in Iran and 
neighboring countries is similar. In the current 
study, while N. gonorrhoeae and other pathogens’ 
coinfection rates were 0.0%, the highest co-infec-
tion rate was observed for S. agalactiae and M. 
genitalium. Almost all of the M. genitalium positive 
samples (5 samples out of the 6), were positive for 
S. agalactiae as well. On the other hand, S. agalac-
tiae was the most prevalent pathogen among the 
study population. Both PCR and culture methods 
were applied for the detection of S. agalactiae. Pre-
dictably, the PCR method was more sensitive than 
the culture, and 23 (13.6%) and 8 (4.7%) were re-
spectively positive by PCR and culture methods. 
Studies investigating S. agalactiae colonization in 
vaginal samples from Iran and other countries de-
tected prevalence rates ranging between 11% and 
19.8% [22-25]. Moreover, previous studies men-
tioned higher sensitivity for molecular methods 
in the detection of S. agalactiae and our results are 
consistent with their results [26-28]. Interesting-
ly, the correlation between abortion history and 
colonization with S. agalactiae was significant (p 
value <0.05), and 13 (56.7%) women that were col-
onized by S. agalactiae, at least had one abortion. 
The association between maternal colonization by 
S. agalactiae and unfavorable perinatal outcomes 
has long been studied. Early labor and premature 
rupture of the membranes (PROM) are the most 
commonly studied complications, but the posi-
tive correlation between these complications re-
mains controversial [29, 30]. While, some studies 
have found a positive relationship between pre-
term birth and PROM, others have not [31-33]. 
M. genitalium is a sexually transmitted pathogen 
and causes cervicitis and pelvic inflammatory dis-
ease in women [34]. In the current study, 3.6% of 
the patients were colonized by M. genitalium. This 
rate is reported from 0.9% in American pregnant 
women to more than 15% in FSWs [35]. While, the 
prevalence rates of M. genitalium vary depending 
on age, gender, and sexual behaviors, we did not 
find a significant correlation between coloniza-
tion by M. genitalium and age, education, preg-
nancy, and abortion. A meta-analysis estimated 
the following prevalence of M. hominis, M. geni-
talium, and U. urealyticum in Iran: 17.53%, 11.33%, 
and 9.68%, respectively [36]. M. hominis colonize 
the mucosal surface of the cervix or vagina and 
are found in 21-53% of females without genitou-
rinary infections [37]. Although several compli-
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cations such as bacterial vaginosis, preterm birth, 
spontaneous abortion, premature birth, perinatal 
mortality, and infertility over time are potential-
ly associated with M. hominis infections, we did 
not find a correlation between Mycoplasma and 
Ureaplasma colonization with abortion and preg-
nancy [36].
Although we did not find any correlation between 
fertility, pregnancy, and abortion with isolation 
of U. urealyticum and M. hominis, several studies 
declared a probable correlation between coloni-
zation with U. urealyticum and M. hominis and 
infertility. For example, in a study U. urealyticum 
and M. hominis were detected in 50% and 26% of 
endocervical swabs specimens of infertile women 
[38]. In addition, Christian Leli (2018) detected U. 
urealyticum in 4.7% and M. hominis in 3.4% of 232 
cervical swab specimens of infertile women in Ita-
ly [39]. Furthermore, the prevalence of Ureaplasma 
spp. in women (14.4%) is higher than M. hominis 
in women (0.2%) with urogenital tract infection 
in Poland [40]. Also, Cassell estimated that the 
U. urealyticum can be found in 40 to 80% of cervi-
covaginal samples from sexually mature women 
[41]. And finally, Lee (2013) displayed U. urealyt-
icum in 40% and 22.9% and M. hominis in 8% and 
4.2% of infertile and fertile women in Korea [42]. 
The heterogenic prevalence of genital infections 
in different reports can be probably caused by 
differences in the geographic areas, the sexual be-
havior of the study group, other infection accom-
panied agents, the sample size, and the operator 
proficiency. 

n CONCLUSIONS

Overall, the prevalence of gonococcal and 
non-gonococcal infection in women referred to 
clinics in Ilam is similar to other parts of Iran. 
Colonization by S. agalactiae is more significant 
in abortion than the other infectious agents and 
while the programs should be applied to increase 
the awareness about STDs in the study area, 
sexually active and pregnant women should be 
monitored for colonization of non-STD infectious 
agents such as S. agalactiae. 
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