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Abstract

Background: Chlamydia trachomatis is the etiology of most of sexually transmitted
diseases. Colonization of C. trachomatis in the genital tract during early gestation
has been associated with preterm birth, and preterm premature rupture of the mem-
branes. The role of C. trachomatis on spontaneous abortion has not yet been proved
completely. The aim of this study was to evaluate the frequency of C. trachomatis
infection among pregnant women and its association with spontaneous abortion.
Methods: This case-control study was conducted from August 2012 until January
2013. Totally, 218 women were included; 109 women with spontaneous abortion
with gestation age between 10-20 weeks (cases), and 109 women with normal preg-
nancy with gestation age between 20-30 weeks (controls) in Sanandaj, Iran. DNA
was extracted from endocervical swabs and a PCR test was conducted for detection
of C. trachomatis infection in women using specific primers. Independent T-test and
Chi-square were used for comparison of quantitative and qualitative variables, re-
spectively, and p<0.05 was considered significant.

Results: The total prevalence of C. trachomatis infection was 38(17.43%) in endo-
cervical swabs of women. However, the number of cases with C. trachomatis infec-
tions was 25 out of 109(22.9%) in the case group and 13 out of 109(11.9%) in con-
trol group, respectively. Association between chlamydia infection and spontaneous
abortion was statistically significant (OR=2.198, CI 95%: 1.058-4.56).

Conclusion: Our study showed that C. trachomatis infection was associated with
spontaneous abortion. Thus, screening and treatment of pregnant women may pre-
vent this adverse pregnancy outcome.

Keywords: Chlamydia trachomatis, Genital infection, Miscarriage, Pregnancy, Spontaneous
abortion.
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Introduction

of the sexually transmitted diseases (STDs)
worldwide (1-4). C. trachomatis initially in-
fects the cervix and urethra, causing vaginal dis-
charge and dysuria. When not diagnosed and treat-

C hlamydia trachomatis is the etiology of most

ed, the infection can reach the fallopian tubes,
causing pelvic inflammatory disease, such as cer-
vicitis, endometritis, and salpingitis (5). Infections
of C. trachomatis are 80-90% asymptomatic (1,
6). The highest prevalence of C. trachomatis in-
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fection has been reported among young female
population, a reservoir for further transmission
(7).

In pregnant women, colonization of C. tracho-
matis in the genital tract during early gestation has
been associated with spontaneous preterm birth
(PTB), preterm premature rupture of the mem-
branes, prematurity, spontaneous abortion, perina-
tal morbidity and mortality (1-4). In addition, the
pregnancy may increase the risk of C. trachomatis
colonization due to changes in the host immune
responses (8).

The suggested mechanisms by which C. tracho-
matis can trigger PTB or abortion are invasion of
chlamydia into the choriodecidual space and sub-
sequent immune responses (6) and placental in-
flammation, especially chorioamnionitis (9). Cho-
rioamnionitis can influence protease release, which
leads to the premature rupture of the membranes,
activation of arachidonic acid cascade, uterine
contractions and preterm delivery or abortion (1).

In a survey of studies published during 1998-
2005, the prevalence of C. trachomatis infection
among different countries in Europe was present-
ed. The result was complicated due to different
diagnostic methods and samples used. The preva-
lence of C. trachomatis infection was variable be-
tween 4.1% and 25% among young women (10).
Prevalence of this infection was 14.99% in wom-
en in Tehran, as 20.76% in symptomatic group,
compared with 9.23% in asymptomatic group us-
ing urine samples and PCR method (5). Recently,
C. trachomatis was detected by PCR in 48(32%)
infertile women and 13(8.7%) among the healthy
women using endocervical samples in Iran (11).

A meta-analysis showed that chlamydia infec-
tion during pregnancy increased the risk of pre-
term birth, low birth weight and perinatal mortali-
ty. But no increased risk was associated with pre-
mature rupture of membranes and abortion (8).
Some studies concluded that C. trachomatis infec-
tion in pregnant women was an important causa-
tive agent of spontaneous abortion. For example,
women after spontaneous abortion were enrolled
in a study in Poland. C. trachomatis infection di-
agnosis was performed by PCR among 76 women
with 1 miscarriage and 44 women with >2 miscar-
riages. In women with 1 miscarriage, C. tracho-
matis was detected in 11.8% of cases (p=0.029),
in women with >2 miscarriages in 9.1% (p=0.198)
and in the comparative group in 2.2% (1). A case-
control study was done using direct immunofluo-
rescence on PAP smears in Hormozgan, Iran dur-
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ing 2004-2005. The C. trachomatis was positive in
56 out 0f220(25.45%) women with abortion, com-
paring to 13 out of 200(5.20%) women in control
group; the difference was statistically significant
(12). Out of 121 women with spontaneous abor-
tion, 16 (13.2%) were infected with C. trachoma-
tis in Iran (13). Also, prevalence of C. trachomatis
was 13.25% in endocervix of women with spon-
taneous abortion in Tehran, Iran (14).

The aims of this study were to evaluate the fre-
quency of C. trachomatis infection among two
groups of pregnant women (normal pregnancy
and spontaneous abortion) and its association with
spontaneous abortion.

Methods

Subjects: In this case-control study conducted
from August 2012 until January 2013, pregnant
women referring to the midwifery practices in
obstetrics, gynecology wards and prenatal clinic
in Be’sat Hospital, Sanandaj, Iran were included.
According to the reported prevalence of C. tra-
chomatis infection in Iranian women (5), sample
size was calculated with 95% confidence and 80%
test power and at least 106 patients in each group
were included.

Totally, 109 women with spontaneous abortion
were selected with gestational age between 10-20
weeks (cases), and 109 women with normal preg-
nancy with gestational age between 20-30 weeks
(controls).

Demographic data such as age, place of resi-
dence, education, occupation and obstetrical and
medical data such as number of childbirth, gesta-
tional age, history of miscarriage, premature de-
livery, genital infection, urinary infection, smok-
ing before and during pregnancy, the use of con-
traceptives before pregnancy and urinary tract
infection (UTI) in their husbands were gathered.

In addition to asking the date for the first day of
last menstrual cycle, ultrasound scans were done
for estimation of gestation age. To eliminate the
role of chromosomal abnormalities and probabil-
ity of genetically miscarriage, fetal health assess-
ment tests were done between 11-13 weeks of ges-
tation, including nuchal translucency (NT), double
tests such as pregnancy associated plasma protein
A (PAPPA) and free BHCG. In addition, at 13-16
weeks of gestation, the confirmatory triple tests
(alpha fetoprotein, BHCG and unconjugated estra-
diol) were performed for elimination of probable
neural tube defects and chromosomal anomalies.

Inclusion criteria were pregnancy at the age above
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the mentioned gestational age, having sexual ac-
tivity, and negative results of double and triple
marker in screening test. Exclusion criteria were
using of antibiotics two weeks before sampling,
immunodeficiency, chronic diseases (diabetes, en-
docrine disorders, and hypertension), vaginal in-
fections and recurrent miscarriage due to anatom-
ic complications.

Women were selected according to inclusion and
exclusion criteria in two groups. The groups were
matched by age, gestational age, and numbers of
pregnancies. Endocervical swab specimens were
taken from all women before any pregnancy out-
comes in sterile tubes containing 5 m/ of PBS
(phosphate buffered saline). Specimens were trans-
ported to the laboratory in a cold box and stored at
-20°C until DNA extraction.

DNA extraction: Tubes containing cervical swab
specimens were centrifuged at 6000 »pm for 30
min. Then, the supernatant was discarded and the
sediment poured into the 1.5 m/ microtube. The
sediments were used for DNA extraction using
DNA extraction kit (High pure PCR Template Pre-
paration, Roche, Germany). To prevent DNA deg-
radation, DNA samples were aliquoted into sepa-
rate 0.2 ml microtubes and were maintained at -
20°C until time of conducting PCR test.

PCR test: Two specific primers were designed for
16 s ribosomal gene of Chlamydia trachomatis
genome (GeneBank). The primer sequences were
as: Forward: 5'-TGG CGG CGT GGA TGA GGC
AT-3" and Reverse: 5'-CTC AGT CCC AGT GTT
GGC GG-3' and the length of PCR target was 300
bp. PCR reaction was done in a total volume of
25 ul PCR master mix (SinaClon, Iran).

PCR amplification program: Initial denaturation at
94 <C for 5 min, followed by 30 cycles of denatur-
ation at 94 C for 30 s, annealing at 64 °C for 30 s,
extension at 72 °C for 25 s; and final extension at
72 <C for 5 min. PCR products were separated by
electrophoresis in 1.5% gel agarose, stained with
ethidum bromide and visualized by UV light.
Chlamydia trachomatis, 1.2 type strain 434/Bu
(ATCC VR-902B) was used as the PCR positive
control.

Statistical analysis: The data were entered into
SPSS statistic software version 20, and analyzed.
Independent T-test and Chi-square were used for
comparison of quantitative and qualitative varia-
bles, respectively, and p<0.05 was considered sig-
nificant.

Results

Total prevalence of C. trachomatis infection in
two women groups (normal pregnancy and spon-
taneous abortion) was 38 out of 218 (17.43%).
The prevalence of C. trachomatis infection was
25 out of 109 (22.9%) in the case group (sponta-
neous abortion), and 13 out of 109 (11.9%) in the
control group. The difference of prevalence was
statistically significant among two groups (OR=
2.198, CI 95%: 1.058-4.56, p=0.031).

Age of women ranged between 19 to 43 years
(29.6£5.9) in case group and 19 to 42 years (27.8+
4.87) in control group. The median age of women
in two groups was 25. The frequency of C. tra-
chomatis infection among <25 year old and
among >25 year old women in case and control
groups are shown in table 1.

The number of cases with the history of UTI in
husbands of women in the case and control groups
was two and zero, respectively. The number of
cases with the history of alcohol consuming was
zero in two groups.

All women included in the study resided in ur-
ban areas. The range of gestational age in case and
control groups was 10-20 weeks (mean=15=£1)
and 20-30 weeks (mean=28+1), respectively. None
of women have reported a history of miscarriage
in their previous pregnancies. Contraceptive meth-
ods before pregnancy was as following: in case
group, withdrawal 55%, condom 7%, oral contra-
ceptive pills (OCP) 27%, withdrawal+OCP 6%,
no measure 5% and in control group withdrawal
64%, condom 6%, OCP 13%, withdrawal+OCP
7% and no measure 10%. Numbers of pregnancies
in case and control group were similar. Average

Figure 1. PCR test for Chlamydia trachomatis detection, lane
(1) 100 bp DNA ladder (CinnaClon), lane (2) PCR positive
control (300 bp), lane (3) negative control, lanes (4 and 5)
positive PCR results (300 bp)
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Table 1. Demographic data and prevalence of Chlamydia trachomatis infection in women with spontaneous abortion
(cases) and women with normal delivery (controls)

Cases Controls
Variables (spontaneous abortion)  (normal delivery) P-value
n=109 n=109
C. trachomatis in women<25 years old 5 (19%) 4 (14%)
C. trachomatis in women>25 years old 20 (24%) 9 (10%) 0.02
Education
Tlliterate 5 (4%) 3 (2%)
Primary education 49 (45%) 33 (30%)
High school education 36 (33%) 44 (40%) 0.08
Academic education 19 (18%) 29 (28%)
Occupation
Housewife 97 (89%) 97 (89%) 100
Employee 12 (11%) 12 (11%)
History of smoking 0 (0%) 3 (2%) 0.43
History of preterm delivery 4 (3%) 0 (0%) 0.044
History of preterm premature rupture of the membranes 5 (4%) 1 (1%) 0.084
History of vaginal infection 11 (10.1%) 5 (4.6%) 0.115
History of urinary infection 9 (8.3%) 8 (7.35%) 0.801
C. trachomatis infection 25 (22.9%) 13 (11.9%) 0.031

number of children was two in the families of both
groups. Summary of the results in both groups are
presented in table 1.

A representative stained gel electrophoresis fol-
lowing PCR assay is shown in figure 1.

Discussion

The PCR assay has been used to detect C. tra-
chomatis infections in women, because PCR has
proved to be more sensitive, specific, rapid and
inexpensive than the conventional microbiology
methods for the investigation of infectious agents
lying in the genital tract (15-16). In addition, de-
tection of fastidious bacteria is very difficult in
medical laboratory. Therefore, molecular methods
such as PCR provide more positive results than
conventional methods.

In our study, prevalence of C. trachomatis in
endocervical specimens from all women was
17.43%. The prevalence of C. trachomatis infec-
tion has been 4.7% among pregnant women at an
urban medical center in USA (17). The prevalence
of C. trachomatis infection was variable between
4.1% and 25% among young women from differ-
ent countries of Europe (10). The reason for dif-
ferences in the prevalence rate of our study and
studies in other countries is unknown. But, this
could be attributed to socioeconomic and demo-
graphic factors.

In studies conducted in Iran, endocervical spec-
imens were used for detection of C. trachomatis.
Overall frequency of C. trachomatis infection
among women with cervicitis was 17% (21/123)
tested by PCR-EIA method in Tehran, Iran (18).
Cervical specimens were collected from 650
women with symptomatic genital infection. The
prevalence of infection in different age groups of
women was 18.1% by screening of C. trachomatis
plasmid using PCR in Ahvaz, south west Iran
(19). Endocervical swabs were collected from 80
women in Isfahan, Iran. The rate of C. tracho-
matis infection by PCR was 27.2% and 18.9% in
asymptomatic and symptomatic women, respec-
tively (20). Endocervical samples were taken from
women suffering from cervicitis in Tehran. Twen-
ty two (15.5%) of 142 samples were Chlamydia
positive according to PCR (21). Our result of
17.43% prevalence rate is compatible with those
studies according to relatively similar sample siz-
es and diagnostic method.

In some studies, urine specimens were used to
detect C. trachomatis according to PCR method in
Iran. Prevalence of C. trachomatis was 14/9% in
women in Tehran, Iran (22). A study was per-
formed on 991 married women in Tehran. C. tra-
chomatis was positive in 12.8% of women (23). A
study was performed in Tehran during 2003.
12.3% of women with urethritis had C. tracho-
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matis (24). C. trachomatis was positive in 15.81%
of pregnant women in Sabzevar, north east of Iran
(7). Two hundred sixty urine samples of women
in two groups (symptomatic and asymptomatic)
were collected in Tehran. Overall prevalence of
infection was 14.99% with 20.76% in symptomat-
ic group and 9.23% in asymptomatic group (5). In
our study, by using cervical swabs prevalence of
17.43% is somewhat higher than those studies
conducted in Iran. It seems that the use of nonin-
vasive urine specimens would be an alternative
method of sampling.

In a study, the prevalence of C. trachomatis was
the highest (25%) among women aged 25 to 29
and 35 to 39 years (21). In other studies, the range
of C. trachomatis frequency among various age
groups was 12-25%. The 31-40 year old group
comprised the majority (49%) of C. trachomatis
positive samples, followed by 20-30 year old
group (33%) (18). In our study, median age was
25 years old in two study groups. The number of
cases with C. trachomatis infection was 5 (19%)
among <25 year old and 20 (24%) among >25
year old women in case group, and 4 (14%)
among <25 year old and 9 (10%) among >25 year
old women in control group (Table 1). Our result
is compatible with them and it is clear that repro-
ductive ages are >25 years old. The age >25 is the
most popular for pregnancy. C. trachomatis can
transfer by sexual contact. Therefore, these bacte-
ria are prevalent in this age group and have more
chance to cause infection and abortion.

In our study, the prevalence of C. trachomatis
infection in case and control groups was 22.9%
and 11.9%, respectively. Association between chla-
mydia infection and spontaneous abortion was
statistically significant (p<0.05). Association be-
tween chlamydia infection and spontaneous abor-
tion has been reported in other studies (25-26). In
a study, chlamydial cervical infection was in
11.8% of women with one miscarriage, 9.1% of
patients more than two miscarriages and in 2.2%
of the comparative normal group (1). A case-con-
trol study was done using direct immunofluores-
cence on PAP smears in Hormozgan, Iran. The
C. trachomatis was positive in 56 out of 220
(25.45%) women with abortion, comparing to 13
out of 200 (5.20%) women in control group; the
difference was significant (12). In endocervical
samples, out of 121 women with spontaneous
abortion 16 (13.2%) were infected with C. tra-
chomatis using nested PCR in Tehran (13). Also,
using nested PCR, prevalence of C. trachomatis

was 13.25% in endocervix of women with spon-
taneous abortion in Tehran (14). C. trachomatis
was studied in 125 women with habitual abortion
by direct and indirect immunofluorescence and
culture method,compared with 250 normal per-
sons. C. trachomatis was detected in 9 (7.2%) of
cases and 2 (0.8%) of control groups (p=0.0002)
(27). In women with spontaneous abortions, the
incidence of C. trachomatis was 21.0% compared
with 8.9% for women with term pregnancies us-
ing immunofluorescence. When both partners of
the couples were considered, the incidence rose to
68.8% (28).

In some studies, there was no association be-
tween C. trachomatis infection and pregnancy out-
comes. The prevalence of C. trachomatis infec-
tion was 4.7% but not associated with preterm
birth (29). There was no substantial difference in
the level of chlamydial infection between women
with and without spontaneous abortion using lig-
ase chain reaction DNA amplification assay (30).
In an analysis, chlamydia infection was not asso-
ciated with an increased risk of preterm birth by
ligase chain reaction. Also, treatment of chlamyd-
ia was not associated with a decreased frequency
of preterm birth (31). C. trachomatis infection was
found in 13.6% of mothers with full-term deliver-
ies and 6.4% with abortion (32).

It seems that the differences in the results of as-
sociation between C. trachomatis and abortion de-
pend on the type of sampling, diagnostic methods
used, sexual behavior, hygiene, using of contra-
ception during intercourse, coinfection with virus-
es or other microorganisms, treatment practices
and population.

"While other sexually transmitted infections
(STIs) such as syphilis and gonorrhea are declin-
ing due to detection and treatment in the world,
place of them has been taken by other infectious
agents such as C. trachomatis" (33). Detection
and treatment of C. trachomatis infections at early
weeks of gestation may reduce the risk of preterm
birth and perinatal morbidity and mortality (4, 6).
Some studies suggested evaluating the efficacy of
C. trachomatis screening by sensitive molecular
methods, and treatment in pregnant women to pre-
vent adverse pregnancy outcomes (8, 34-35).
Screening and treatment of STIs such as C. tra-
chomatis is important in sexually active women
(5). In our study, the number of cases with C. tra-
chomatis infection and history of vaginal infec-
tions in case group was more than the control
group (Table 1).
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It has been found that the main risk factors for C.
trachomatis infection are age, irregular sexual
activities and having multiple sexual partners,
failure to use or irregular use of barrier during
intercourse, and insufficient knowledge about
sexual health (10). Our findings improve the in-
sight regarding the detection of C. trachomatis in
high risk population and screening in community.

Conclusion
Our study showed that C. trachomatis infection
was associated with spontaneous abortion. Thus,
screening and treatment of pregnant women may
prevent this adverse pregnancy outcome.

Acknowledgement

We appreciate obstetrics and gynecology wards
and prenatal clinic, Be’sat Hospital, Sanandaj,
Iran, for providing endocervical swab specimens
and the data. This study was part of the thesis of a
medical microbiology student. We would like to
thank Kurdistan University of Medical Sciences
for financial support.

Conflict of Interest
No conflict of interest was declared by the au-
thors.

References
1. Wilkowska-Trojniel M, Zdrodowska-Stefanow B,
Ostaszewska-Puchalska I, Redzko S, Przepiesc J,
Zdrodowski M. The influence of Chlamydia tra-
chomatis infection on spontaneous abortions. Adv
Med Sci. 2009;54(1):86-90.

2. Bekler C, Kultursay N, Ozacar T, Sayiner A, Yalaz
M, Akisu M. Chlamydial infections in term and pre-
term neonates. Jpn J Infect Dis. 2012;65(1):1-6.

3. Rours GI, Duijts L, Moll HA, Arends LR, de Groot
R, Jaddoe VW, et al. Chlamydia trachomatis infec-
tion during pregnancy associated with preterm de-
livery: a population-based prospective cohort study.
Eur J Epidemiol. 2011;26(6):493-502.

4. Choi SJ, Park SD, Jang IH, Uh Y, Lee A. The pre-
valence of vaginal microorganisms in pregnant
women with preterm labor and preterm birth. Ann
Lab Med. 2012;32(3):194-200.

5. Fatholahzadeh B, Bahador A, Haghighi Hasanabad
M, Bazarjani F, Haghighi F. Comparative screening
of Chlamydia trachomatis infection in women popu-
lation in Tehran, Iran. Iran Red Crescent Med J.
2012;14(5):289-93.

6. Folger AT. Maternal Chlamydia trachomatis infec-
tions and preterm birth: the impact of early detection

Ahmadi A, et al. PR

and eradication during pregnancy. Matern Child
Health J. 2014;18(8):1795-802.

7. Haghighi Hasanabad M, Mohammadzadeh M, Ba-
hador A, Fazel N, Rakhshani H, Majnooni A. Preva-
lence of Chlamydia trachomatis and Mycoplasma
genitalium in pregnant women of Sabzevar-Iran.
Iran J Microbiol. 2011;3(3):123-8.

8. Silva MJ, Florencio GL, Gabiatti JR, Amaral RL,
Eleuterio Junior J, Goncalves AK. Perinatal morbid-
ity and mortality associated with chlamydial infec-
tion: a meta-analysis study. Braz J Infect Dis. 2011;
15(6):533-9.

9. Rours GI, de Krijger RR, Ott A, Willemse HF, de
Groot R, Zimmermann LJ, et al. Chlamydia tracho-
matis and placental inflammation in early preterm
delivery. Eur J Epidemiol. 2011;26(5):421-8.

10. Kucinskiene V, Sutaite I, Valiukeviciene S, Mila-
sauskiene Z, Domeika M. [Prevalence and risk fac-
tors of genital Chlamydia trachomatis infection].
Medicina (Kaunas). 2006;42(11):885-94. English,
Lithuanian.

11. Marashi SM, Moulana Z, Imani Fooladi AA, Mash-
hadi Karim M. Comparison of Genital Chlamydia
trachomatis Infection Incidence Between Women
With Infertility and Healthy Women in Iran Using
PCR and Immunofluorescence Methods. Jundisha-
pur J Microbiol. 2014;7(4):¢9450.

12. Sotoodeh Jahromi A, Farjam M, Mogharrab F,
Amiryan M, Jamshidi Makiani M, Madani A, et al.
Chlamydia trachomatis and rubella antibodies in
women with full-term deliveries and women with
abortion. Am J Infect Dis. 2010;6(3):66-9.

13. Zahirnia Z, Eslami G, Goodarzi H, Taheri S, Fallah
F, Taheripanah R, et al. [Evaluation of the preva-
lence of infection with Chlamydia trachomatis in
spontaneous abortions, by Nested PCR method].
Pejouhesh. 2013;37(1):67-72. Persian.

14. Eslami G, Goudarzi H, Taheripanah R, Taheri S,
Fallah F, Moazzami B, et al. Chlamydia trachoma-
tis Detection by Nested-PCR Method on Females
Referred to Medical Centers of Tehran, Iran. Arch
Clin Infect Dis. 2012;7(4):124-7.

15. Michou IV, Constantoulakis P, Makarounis K, Geo-
rgoulias G, Kapetanios V, Tsilivakos V. Molecular
investigation of menstrual tissue for the presence
of Chlamydia trachomatis, Ureaplasma urealyti-
cum and Mycoplasma hominis collected by women
with a history of infertility. J Obstet Gynaecol Res.
2014;40(1):237-42.

16. Sattari M, Zeighami H, Peerayea S. Detection of
Chlamydia trachomatis in Endocervical Smears of
Women with Abortion. Res J Biol Sci. 2008;3(2):
214-6.

J Reprod Infertil, Vol 17, No 2, Apr-Jun 2016 - 115

Downloaded from http://www.jri.ir



JRI Chlamydia trachomatis and Spontaneous Abortion

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

116

Silveira MF, Erbelding EJ, Ghanem KG, Johnson
HL, Burke AE, Zenilman JM. Risk of Chlamydia
trachomatis infection during pregnancy: effective-
ness of guidelines-based screening in identifying
cases. Int J STD AIDS. 2010;21(5):367-70.

Hashemi FB, Pourakbari B, Yazdi JZ. Frequency
of Chlamydia trachomatis in women with cervicitis
in Tehran, Iran. Infect Dis Obstet Gynecol. 2009;
2009:67014.

Taheri Beni B, Motamedi H, Ardakani MR. Geno-
typing of the prevalent Chlamydia trachomatis
strains involved in cervical infections in women in
Ahvaz, Iran. ] Med Microbiol. 2010;59(Pt 9):1023-
8.

Jenab A, Golbang N, Golbang P, Chamani-Tabriz
L, Roghanian R. Diagnostic value of PCR and
ELISA for Chlamydia trachomatis in a group of
asymptomatic and symptomatic women in Isfahan,
Iran. Int J Fertil Steril. 2009;2(4):193-8.

Zaeimi Yazdi J, Khorramizadeh MR, Badami N,
Kazemi B, Aminharati F, Eftekhar Z, et al. Com-
parative assessment of Chlamydia trachomatis in-
fection in Iranian women with Cervicitis: A cross-
sectional study. Iran J Public Health. 2006;35(2):
69-75.

Fallah F, Kazemi B, Goudarzi H, Badami N, Do-
ostdar F, Ehteda A, et al. Detection of Chlamydia
trachomatis from Urine Specimens by PCR in
women with Cervicitis. Iran J Public Health. 2005;
34(2):20-6.

Chamani-Tabriz L, Jeddi-Tehrani M, Zeraati H,
Asgari S, Tarahomi M, Moini M, et al. [A molecu-
lar survey of Chlamydia trachomatis infection in
married women: a cross sectional study on 991
women]. Tehran Univ Med J (TUMJ). 2008;66(7):
485-91. Persian.

Chamani-Tabriz L, Jeddi-Tehrani M, Mosavi-Jar-
rahi A, Zeraati H, Ghasemi J, Asgari S, et al. [The
prevalence of Chlamydia trachomatis infection by
molecular analysis of urine samples in women
attending OB & GYN clinics in Tehran]. J Reprod
Infertil. 2006;7(3):234-42. Persian.

Avasthi K, Garg T, Gupta S, Grewal RK, Ram S.
A study of prevalence of Chlamydia trachomatis
infection in women with first trimester pregnancy
losses. Indian J Pathol Microbiol. 2003;46(1):133-
6.

Bakhtiari A, Firoozjahi A. Chlamydia trachomatis

27.

28.

29.

30.

31.

32.

33.

34.

35.

infection in women attending health centres in Ba-
bol: prevalence and risk factors. East Mediterr
Health J. 2007;13(5):1124-31.

Salari MH, Badami N. The rate of Chlamydia Tra-
chomatis, Mycoplasma Hominis and Ureaplasma
Urealyticum in females with habitual abortion and
its comparison with control group. Acta Med Iran.
2002;40(2):79-82.

Vigil P, Tapia A, Zacharias S, Riquelme R, Sal-
gado AM, Varleta J. First-trimester pregnancy loss
and active Chlamydia trachomatis infection: cor-

relation and ultrastructural evidence. Andrologia.
2002;34(6):373-8.

Silveira MF, Ghanem KG, Erbelding EJ, Burke
AE, Johnson HL, Singh RH, et al. Chlamydia tra-
chomatis infection during pregnancy and the risk
of preterm birth: a case-control study. Int J STD
AIDS. 2009;20(7):465-9.

Sozio J, Ness RB. Chlamydial lower genital tract
infection and spontaneous abortion. Infect Dis
Obstet Gynecol. 1998;6(1):8-12.

Andrews WW, Klebanoff MA, Thom EA, Hauth
JC, Carey JC, Meis PJ, et al. Midpregnancy geni-
tourinary tract infection with Chlamydia tracho-
matis: association with subsequent preterm deliv-
ery in women with bacterial vaginosis and Tricho-
monas vaginalis. Am J Obstet Gynecol. 2006;194
(2):493-500.

Abdul-Karim ET, Abdul-Muhymen N, Al-Saadie
M. Chlamydia trachomatis and rubella antibodies
in women with full-term deliveries and women
with abortion in Baghdad. East Mediterr Health J.
2009;15(6):1407-11.

Ghazvini K, Ahmadnia H, Ghanaat J. Frequency of
Chlamydia trachomatis among male patients with
urethritis in northeast of Iran detected by poly-
merase chain reaction. Saudi J Kidney Dis Transpl.
2012;23(2):316-20.

Juhl CS, Christensen M, Bor IP. [No firm evidence
for screening for Chlamydia in connection with

spontaneous abortion]. Ugeskr Laeger. 2013;175
(6):354-7. Danish.

Howie SE, Horner PJ, Horne AW. Chlamydia tra-
chomatis infection during pregnancy: known un-
knowns. Discov Med. 2011;12(62):57-64.

- J Reprod Infertil, Vol 17, No 2, Apr-Jun 2016

Downloaded from http://www.jri.ir



