
Introduction
Chlamydia trachomatis is an obligate intracellular 
bacterium and the most common sexually transmitted 
disease (STD) across the world that can hide itself in the 
genital tissue (i.e., cylindrical and transitional cells) and 
cause unidentified asymptomatic damage to genital tubes 
in both males and females. In addition, C. trachomatis 
would be hidden until the occurrence of secondary 
symptoms since the symptoms of this infection are less 
prevalent than those of other STD infections (1,2) and 
patients refer to a doctor at the late stages of clinical 
manifestations (infertility). Therefore, C. trachomatis is 
more severe than the other infections because of its silent 
manifestation and late treatment and this may lead to 
complicated treatment procedures (3).

According to the World Health Organization, 92 million 
people are added to the number of C. trachomatis patients 
annually and the infection doubles the risk of infertility 

and ectopic pregnancy (4). As the infection continues to 
be sexually transmitted, its increasing prevalence seems 
natural (5). Further, the rising prevalence and inadequate 
immunity of previously affected individuals against the 
infection are regarded as the main reasons for the high 
prevalence of such infections that would make all women, 
especially those following artificial insemination by donor 
(AID), develop this type of infection (6,7).

Due to infertility and consequently high costs of AID 
in infertile women, studies on the factors of fetal loss 
including various kinds of infections have extensively 
focused on these women (8). C. trachomatis is one of 
these infections which can lead to spontaneous abortion, 
deformation, neonatal death, and neonatal morbidity 
in pregnant women. Some studies have confirmed the 
pathogenicity of Chlamydia in spontaneous abortion. 
Accordingly, focusing on this type of infection in infertile 
women undergoing AID is necessary and inevitable (9,10).
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Furthermore, the recognition and knowledge of the 
risk factors are more important for this type of infection 
compared to the other ones since a great deal of expenses 
and energy is imposed on infertile women during the 
procedures for pregnancy. One of these factors is C. 
trachomatis infection that might be present in these 
women. Therefore, it is important for these women to be 
aware of its presence so that timely necessary treatments 
could be applied to prevent the complications for both 
mother and fetus during pregnancy. Hence, this study 
aimed to investigate the frequency of C. trachomatis 
infection in spontaneous abortion of infertile women 
during their first pregnancy by nested polymerase chain 
reaction method. The results of the study may pave the 
way for further research and explorations in this area.

Materials and Methods 
This descriptive, cross-sectional study was conducted 
from March 21, 2015 to March 19, 2016 in the infertility 
clinics of Tabriz Al-Zahra hospital (i.e., Al-Zahra and 
Taleghani clinics). Similar to the study by Zahirnia et 
al (3), 120 women were selected for this study using the 
convenience sampling technique. The inclusion criteria 
were being married for at least five years, suffering from 
infertility confirmed by infertility specialists, being under 
infertility treatment over the past year, experiencing 
pregnancy after infertility treatments, demonstrating 
the symptoms of hemorrhage and back pain, along with 
suspected spontaneous abortion. Moreover, the exclusion 
criteria included having a history of chlamydia infection 
(woman or her husband) and spontaneous abortion, 
having children, and consuming antibiotics.

The subjects responded to a questionnaire which aimed 
to collect data about their age, education, job, the type 
of contraceptive, previous pregnancy, vaginal discharge, 
and the frequency of sexual intercourse during a week. 
According to Kucinskiene et al (11), after inserting a sterile 
speculum and after four rotations in the endocervix, the 
research assistant (the senior resident of obstetrics and 
gynecology surgery) inserted the Dacron swab (Delta 
lab, Spain) into the specific transport medium of C. 
trachomatis (0.2 m sucrose sulfate buffer or 2SP in pH = 7.2 
with 10% fetal bovine serum, as well as the antibiotics 50 
μg/mL streptomycin, 100 μg/mL vancomycin, and 10 μg/
mL gentamicin purchased from Sigma, Germany). The 
samples were then transferred to the microbiology lab of 
the Faculty of Medicine at Tabriz University of Medical 
Sciences. All the samples were stored in a fridge at -75°C 
until DNA extraction.

DNAs were extracted using the AccuPrep Genomic 
DNA Extraction Kit (Korean Company Bioneer). First, 20 
μL of protease K and 200 μL of binding buffer were added 
to a 200 μL sample and then the mixture was incubated 
at 60°C for 20 minutes. Next, 100 μL of isopropanol was 
added and the mixture was centrifuged at 8000 rpm for 60 
seconds. The washing buffers 1 and then 2 (500 μL) were 

added to the microtubes, followed by adding 200 μL of 
elution buffer after the centrifugation and recentrifuging 
the mixture at 8000 rpm for 60 seconds. The extracted 
DNAs were kept at -20°C until the PCR test. Table 1 
presents the sequence of the primers which were used in 
the nested PCR for the detection of OMP1 Chlamydia 
(12).

The first round of nested PCR was performed as follows:
First, 50 μL of 10x PCR buffer (Fermantas, Germany), 

0.75 μL of MgCl2 (10 mμ) (Fermantas, Germany), 1 
μL of dNTP (10 mμ), 1.75 μL of primers with 10 Pmol 
concentration (Bioneer, Korea), 0.3 μL of HOT Taq DNA 
polymerase (5U/μL), 7 μL of DNA (300 ng/mL), and 
deionized water were used. In the Master mix, the second 
round was performed similar to the first one except that 4 
μL of DNA was added to the materials as well.

The first round was performed as follows:
The microtubes were put into a thermocycler 

(Eppendorf, Germany) set for the following program in 35 
cycles: pre-denaturation at 95°C for 3 minutes, 94°C for 30 
seconds, annealing at 58°C for 40 seconds, and synthesis at 
67°C for 40 seconds. 

For the second round, the nested PCR test was 
performed in the following order: amplification at 95°C for 
30 minutes, denaturation at 94°C for 30 seconds, annealing 
at 56°C for 40 seconds and at 67°C for 40 seconds in 35 
cycles and 72°C for 5 minutes for the final synthesis.

The final product of PCR was electrophoresed in 
2% agar gel and put in the gel documentation (Vilber, 
Lourmat, France) device using ethidium bromide and a 
517 bp band was detectable.

It should be noted that the ethical considerations in this 
study were observed as in the other studies (13-18). The 
data were analyzed in SPSS, version 19. For inferential 
statistics, the mean and standard deviation were used, and 
the chi-square test was applied to determine the factors 
that contributed to C. trachomatis infection. The P < 0.05 
was considered as the level of significance.

Results
The mean age of the subjects was 28.03±03.18 ranging 
from 18 to 35 years. The majority of the women held non-
academic degrees (n = 72, 60%), were employed (n = 79, 
65.83%), used artificial birth control (n = 69, 57.50%), 
and had no vaginal discharge (n = 62, 51.66%). In women 
with positive C. trachomatis infection, sexual intercourse 

Table 1. OMP1 Gene Primer Sequence of Chlamydia trachomatis for 
Nested PCR

External forward primer TTG CAA GCT CTG CCT GTG GGG AAT

External reverse primer TCA CAT CGC CAG CTC CAG CAA TAG

Internal forward primer ACA TTA GGA GCC ACC AGT GGA TAT C

Internal reverse primer ATC CTT AGT TCC TGT CGC AGC ATC T

Note. OMP: Outer membrane protein gene; PCR: polymerase chain 
reaction.
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was mostly more than 4 times a week (n = 9, 45%) while 
in those with negative C. trachomatis infection, it was 
mainly 2 to 4 times a week (n = 42, 42%). Both infected 
and non-infected groups were significantly different in 
terms of employment (P<0.041), birth control method 
(P<0.03), and the number of sexual intercourses per 
week (P<0.001). Table 2 represents the distribution of the 
samples by infected or non-infected subjects divided by 
the factors associated with spontaneous abortion, which 
was calculated by the chi-square test.

The current study sought to determine the frequency 
of C. trachomatis infection in the spontaneous abortion 
of infertile women who referred to the hospitals affiliated 
with Tabriz University of Medical Sciences during their 
first pregnancy by nested PCR method. The rate of 
infection with C. trachomatis in women with spontaneous 
abortion was 16.66% in the Nested PCR test. Khezerdoust 
et al reported a 1.2% prevalence rate of C. trachomatis 
infection in primiparous women (19), which is much lower 
than that of the present study. However, it should be noted 
that unlike this study which focused on infertile women, 
the above-mentioned study was not limited to a specific 
group of women which might be the reason for this rather 
tremendous difference. In a similar study by Ahmadi et 
al in Sanandaj, an endocervical swab was performed on 
218 women and DNA was extracted by the PCR method. 
Based on their results, C. trachomatis infection was found 
in 17.43% of the women with spontaneous abortion (20). 
The authors referred to C. trachomatis infection as one 
of the influential factors in spontaneous abortions and 
recommended screening for pregnant women in order 
to reduce this infection. However, the above-mentioned 
study did not address infertile women, making our study 
the first one to explore C. trachomatis infection in Iranian 
infertile women. In a study by Zahirnia et al in Iran, DNA 
was extracted from endocervix samples taken by the 
Dacron swab using the nested PCR method. A number 

of 16 out of 121 women with spontaneous abortion were 
infected with C. trachomatis, which is close (13.2%) to our 
results (3). The researchers of the present study argued 
that the prevalence rate of the infection in Iran is similar to 
those in the neighboring countries but higher than those 
in the European countries and thus suggested etiological 
studies to reduce the prevalence of C. trachomatis.

Different studies adopted various approaches for 
investigating C. trachomatis infection. For example, 
Rashidi et al assessed the chlamydia antibody using the 
enzyme-linked immunosorbent assay (ELISA) method 
and studied the urine sample for PCR. They found that 
chlamydia infection was present in 13.8% of infertile 
women (21). It is noteworthy that the amount of chlamydia 
in the urine sample was very slight and one may argue 
that the prevalence of the infection should be higher than 
the amount reported by Rashidi et al thus making their 
results unrealistic (15). Further, Hashemi et al studied the 
prevalence of C. trachomatis infection in endocervical 
samples taken by swab from 123 women using the PCR-
EIA method and reported a 12%-25% prevalence for this 
infection (22).

Similarly, various studies in different parts of Iran 
suggest that the prevalence of C. trachomatis infection in 
Tehran, Bandar Abbas, Shiraz, East Azerbaijan, the north-
west of Iran, and Mashhad is 22%, 10%, 6.5%, 14%, 12.2% 
(23), and 14.5% (24), respectively. Different sampling 
methods seem to be the cause of varying results in these 
studies.

Chlamydia trachomatis infection in our study was 
significantly related to employment, birth control 
method, and the number of sexual intercourses in a week. 
Our results are consistent with those of van Bergen et al 
(25) and Sylvan et al (26). However, since there are no 
other studies similar to ours, it is irrational to compare 
our results with those of other studies. Those getting 
pregnant with unusual methods and assisted reproductive 

Table 2. Distribution of the Samples Having or not Having Infection, Divided by the Factors Associated With Spontaneous Abortion

Positive C. trachomatis (n=20) Negative C. trachomatis (n=100) P Value Odds Ratio
Education

<0.3 --Academic 7 (35%) 41(41%)
Nonacademic 13 (65%) 59 (59%)

Employment
<0.041 3.3Employed 6 (30%) 35 (35%)

Unemployed 14 (40%) 65 (35%)
Birth control method

<0.03 3.80Natural 8 (40%) 43 (43%)
Artificial 12 (60%) 57 (57%)

Vaginal discharge
<0.31 --Yes 9 (45%) 49 (49%)

No 11 (55%) 51 (51%)
Sexual intercourse per week

<0.001 6.1
<2 times 6 (30%) 33 (33%)
2-4 times 5 (25%) 42 (42%)
>4 times 9 (45%) 25 (25%)
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treatments have different infection-affecting factors that 
would make them prone to these types of infections when 
compared to the other women. Accordingly, the timely 
detection of the infection in such women using precise 
methods like nested PCR is highly essential since failed 
pregnancy could have negative impacts on the outcomes 
of future treatments for later pregnancy attempts.

Limitations
The exclusion of the husbands from the research and the 
lack of evaluation of the infection before pregnancy are the 
limitations of the current study. Thus, further research is 
recommended while compensating for these limitations.

Conclusions
The prevalence of C. trachomatis was high in women 
who got pregnant following infertility treatment and 
experienced spontaneous abortion. In general, the nested 
PCR test was found to be a precise and appropriate method 
for the detection of C. trachomatis infection and it must be 
performed for women getting pregnant with the help of 
infertility treatments. Screening and etiological studies are 
recommended for future research as well.
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