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Abstract

Chlamydia trachomatis is the most common of negative gram bacteria that
cause sexually transmitted diseases. It affects the reproductive system in women, not
the symptoms of the disease, but the most serious is the long-term effects of the
reproductive system.. out of 100 women were attending different hospitals in
Baghdad included the Gynaecology Departments of Women Health Center at Al-
Elwyia Obstetrics Hospital . 1bn Al balady Maternity and Children's Hospital ,
Kamal al-Samarrai hospital Fertility Center infertility treatment and In Vitro
Fertilization ( IVF ) (20 control and 80 women with infertility) DNA was extracted
from the Endocervical Swabs of all infertili women, to investigate the bacteria by
using Real time -PCR technique and another swab were subjected to direct Rapid
Test . The venous blood sample was obtained, serum were diagnosis by Anti-
Chlamydia trachomitis Chlamydia trachomitis 1gG ELISA.
The result of the Real time-PCR revealed was significant associated with infertility
women (OR= 0.733; 13.75%, P= 0.041), among 80 infertili women, while was no
significant diagnosis by ELISA (OR= 0.063; 2.50%, p= 0.095). and no significant
associated with Rapid Test .

In summary Real time-PCR has the possibility to contribute in the primary
screening for infertility in women.

Keywords: Chlamydia trachomatis, female infertility, Real time -PCR, ELISA,
Rapid Test, endocervical swabs,Blood.
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Introduction

Sexually transmitted infections( STIs) which are mainly transferred from one person to another
through sentimental contact [1,2] .

The infection can be spread through vaginal, anal sex, or though contact with blood during sexual
activity In developing countries 70 % of all pelvic inflammatory diseases (PIDs), which can lead
drive to infertility[3].

The most common STIs are the bacterial infections: chlamydia, syphilis, gonorrhoea [4]of the “top
ten” sexually transmitted infections, Chlamydia trachomatis (CT ) and Neisseria gonorrhoeae ranked
second and fifth, respectively, worldwide [5] .

Screening for these infections is important not only to identify infected symptomatic individuals for
the diagnosis and management directive of their infections but also to identify asymptomatic
individuals who serve as reservoirs forC. trachomatis infections [6].

One of the main reasons for the rise prevalence rates of C. trachomatis is that in most cases (80% of
women and 50% of men) the infection remains asymptomatic. Untreated, the infection increases the
risk of ectopic pregnancy and thus leading to causes of female infertility worldwide.[7,8]
rise prevalence rates of C. trachomatis and the asymptomatic course of infection have drive several
countries to implement screening checking programmes to prevent the development of reproductive
sequelae [9,10].

Diagnosis of genital chlamydial infection has been by culture, Rapid antigen and antibody testing.
classiccell culture methods for C. trachomatis can differ in sensitivity between 60-80 % and are
complicated to standardize, technically imperious and expensive [11,12]. Antigen detection tests
requires skill and proficiency and is only proper for laboratories that test a limited number of sample
[11, 13]. In addition, the sensitivity of antigen detection tests as low as 60 % [14]. Serological tests are
of limited value in diagnosing this bacterial infection in the individual, because antibodies may not
exist in every case of uncomplicated infection and tests do not distinguish current from past infection.
is no longer used as diagnostic tool for acute infections [15]. Recently nucleic acid amplification
techniques (NAATS), have become available with the possibility to offer improved sensitivity for
diagnosing CT infections [16, 17].

Checking for CT by polymerase chain reaction (PCR) assays performed on endocervical swab
provides the highest sensitivity, by early diagnosis which reducing the risk of disease sequel and
persistent transmission of infections[18,19]. gPCR has increasingly been used in recent years for
detecting genital chlamydia , since it is easier to do ,furnish faster results and being performed in a
closed-tube is less prone to contamination[20].
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The objectives of this study were to appraise the diagnostic utility of a gPCR assay for detection
and prevalence of CT from endocervical swab samples in infertile Iragi women . In addition,
comparison the efficiency of the Real time-PCR with IgG  Anti-Chlamydia trachomitis IgG ELISA
and Chlamydia Rapid Test .

Material & Methods

Study population: Endocervical swab samples were obtained from 100 women, out them 40
women were attending the Gynaecology Departments of Women Health Center at Al-Elwyia
Obstetrics Hospital in Baghdad, lbn Al balady Maternity & Children's Hospital and the rest 40
women from Kamal Al-Samarrai hospital Fertility Center infertility treatment and In Vitro
Fertilization with an age range of 16-40 years (In addition 20 healthy women).

Specimens collection

Endocervical swab samples were collected from 100 samples women (80 samples Infertile women
and20 samples control) . For each patients three endocervical swabbing by speculum examination
were obtained from all patients by the gynecologist. The first swab was used to clean off the mucus,
while the second swab was rotated against the wall of the endocervical canal several times for 10-30
seconds, and withdrawn without touching surfaces and placed in the 300ul phosphate buffered saline
(PH 2-4) and extraction direact by DNA extraction kit(AmpliSens® \Russia) according to the
manufacturer's directive DNA was stored at -20°C until used and the third swab for Chlamydia Rapid
Test directly using chlamydia cassette test (Healgen /USA).[11]

Collecting Blood Samples

From each participating women The serum was obtained by placing the blood sample (3ml) in a
clean dry plain plastic tube and allowed to clot at room temperature for 15 minutes before
centrifugation. The tubes were centrifuged at 4000 rpm for 6 minutes. Then, serum was collected and
kept in freezer (-20 C) until used using Anti-Chlamydia trachomitis 1gG ELISA kit (Demeditec
/Germany) Depending on the manufacturer's directive. and Elisa plate reader (Human — Germany)
were used. The results were compared with standard amount and density of antibodies and at last
Optical Dencity (OD) was calculated by sample OD division OD cut off 10.Negative <9, 9-11
Equivocal positive >11.

Diagnosis of Chlamydia trachomatis by Real time- PCR

Chlamydia trachomatis detection by the Real-time PCR, the amplified product is detected with the
use of fluorescent dyes. These dyes are linked to oligonucleotide probes, which bind specifically to the
amplified product during thermocycling. The Real-time monitoring of fluorescence intensities during
the real-time PCR allows the detection of accumulating product without re-opening the reaction tubes
after the PCR run.

Chlamydia trachomatis-FRT PCR kit (AmpliSens® \Russia) is a qualitative test that contains the
Internal Control (Internal Control-FL (IC)). It must be used in the extraction procedure in order to
control the extraction process of each individual sample and to identify possible reaction inhibition.

PCR Reaction setups: PCR Reaction was performed in a 25 pl total volume for sample also
performed for Positive Control (C+), Negative Control (C-) and Internal Control (IC) according to the
manufacturer's directive , as described in Table-1.

Tablel-PCR reaction setup.

Component Reaction volume (u/)
PCR-mix-1-FL Chlamydia trachomatis 5 (ul)
PCR-mix-2-FL 10 pl
Template DNA 10 wl
Total reaction volume 25 (ul)
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PCR Amplification profiles
Reaction profiles were optimized Depending on the manufacturer's directive and the ~ program as
described in Table-2

Table 2- PCR Amplification setup.

Step Temperature,°c Time Cycles
1 95 15 min 1
95 5s
2 60 20s 5
72 15s
95 5s
*Cliinrecrent cinnal
72 15s 40

*Fluorescent signal is detected in the channels for the FAM and JOE fluorophores

Data analysis

Analysis of results is performed by the Rotor-Gene Q Software 2.3.1.49 of the real-time PCR
instrument used by measuring fluorescence signal accumulation in two channels:

The signal of the Chlamydia trachomatis DNA amplification product is detected in the channel for
the FAM fluorophore. The signal of the IC DNA amplification product is detected in the channel for
the JOE fluorophore.

Results are interpreted by the crossing (or not-crossing) the fluorescence curve with the threshold
line set at the specific level that corresponds to the presence (or absence) of a Ct value of the DNA
sample in the corresponding column of the results grid.

Results

During study period, 150 infertile women, in whom male factor infertility, hormonal and ovulatory
disorders, uterine fibroid, through initial screening, 80 women were found eligible. The mean age of
patients women was 24.82 + 1.99yr. with 20 women control mean age was 27.52 + 1.81 yr.DNA was
extracted from all by collected endocervical swab for diagnosis by g PCR amplification.

Controls for the g PCR: The kit containing the target gene was established and used as positive
control in each run. A negative control in the form of template-free master mix solution was included
in each run of amplification. Internal Control during the DNA extraction procedure directly to the
sample.Amplification was deemed efficient for a sample if the conforming Internalcontrol
demonstrated the same threshold cycle (Ct) (1) of positive control. A sample was considered
negative if the signal did not increase within 35 cycles. An amplification plot shown in Figure-1.
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Figure 1- g-PCR amplification plot (fluorence vs Cycle) A: The signal of the Internal Control (IC) is
detected in the JOE fluorophore. B: The signal of the Chlamydia trachomatis DNA amplification
product is detected the FAM fluorophore.

The result of the gPCR revealed was significant associated with infertility women (OR= 0.733;
13.75%, P=0.041), among 80 infertili women

Table 3-Diagnosis of Chlamydia trachomatis in women infertility using gPCR

Sample IC NCA C+ C- Ct %
Patients /80 + - + - 11 13.75
Controls /20 + - + - 0 0.00

P-value B B B B _ 0.041 *

O.R. 0.733

IC= Internal Control, NCA= Negative Control of Amplification, C+= Positive Control of
Amplification, C— = Negative Control of Extraction, Ct= Chlamydia trachomatisin.
*(P<0.05).

In this study The most frequent cause of infertility was blocked fallopian in 6 from 11 Patients
(54.5%) of women, followed by the presence of blocked fallopian tubes and removed another in 5
(45.5%) patients. Which Diagnosis infection of Chlamydia trachomatis. However, we found
association between detection of C. trachomatis in infertile women and the causes of infertility. signs
and symptoms could be identified as significantly associated with C. trachomatis infection in infertile
women. (Table-4) (Figure- 2)

Table 4- signs and symptoms could be identified as significantly associated with C. trachomatis
infection in infertile women

*No. of patients sample Symptoms and signs %
6 blocked fallopian 54.5
5 blocked fallopian tubes and removed another 455
Total \11 100%
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Figure 2- percentage of frequent cause of infertility was blocked fallopian tubes and remove another
in 11 Patients.

In this study to test the thoroughness the gPCR assay, all the 80 endocervical swab samples
previously tested by gPCR, were also tested by Chlamydia Rapid Test. These 11 samples were found
to be positive by qPCR,but no ditected by Chlamydia Rapid Test. While two samples were detected to
be positive by ELISA test, Table-5, Figure-3 The result of the Real team-PCR revealed was significant
associated with infertility women (OR= 0.733; 13.75%, P= 0.041), among 80 infertili women, while
was no significant diagnosis by ELISA (OR= 0.063; 2.50%, p= 0.095) and no significant associated
with Rapid Test .

Table 5 -Comparison between different methods for the diagnosis of Chlamydia trachomatis in
Female infertility

Real time\ Chlamydia Chlamyd
Sample PCR % trachomatis % ia Rapid % Total
Patients /80 11 13.75 2 2.50 0 0 13
Controls /20 - 0.00 - 0.00 0 0 0
P-value 0.041 * 0.095 NS 0
O.R. 0.733 0.063

* (P<0.05), NS: Non-significant
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Figure 3- Comparison of different diagnostic methods and percentage of infection.

In the Table-6 compare between difference methods in percentage of results The result of the Real
time-PCR revealed was significant associated with infertility women (OR= 0.784; 13.75%, P=
0.0395), among 80 infertili women, while was no significant diagnosis by ELISA and Rapid Test .
Molecular genetic techniques are useful for the identification of microorganisms that are difficult
diagnostic such as C. trachomatis .. RT-q PCR is more sensitive test than cell culture; it has a high
sensitivity and specificity when compared to other tests used for C. trchomatis diagnosis, such ELISA,
Which give some false-positive results. Since CT serology does not yield certain results we think it is
useless to perform it on a routine basis CT antibody testing has no predictive value to consider tubal
damage. For this reason it should not be used as a screening test.

Table 6- Compare between difference methods in percentage of results

Methods Total No +ve
1 80 11 13.57 A
2 80 2 250B
3 80 0 0.00B
P-value --- --- 0.0395 *
O.R. - - 0.784
* (P<0.05).

A. significant B .NO- significant

Discussion

Chlamydial infection is one of most frequently reported STI WHO [21] are an ultimate public
health and socio-economic concern due to the possibility for severe long-term effects in women
including infertility.

Tubal tissue damage happen when acute PID progresses into a chronic form of the disease resulting
in scarifications and adhesions in the fallopian tubes [22, 23].

so,repeated chlamydial infections are a risk factor for PID. and more importantly is linked to
inflammation of fallopian tubes, which can result in scarring and thus chronic pelvic pain, infertility
and ectopic pregnancy [24].

This warrants obligatory checking of women attending infertility dispensary [25, 26]. Early and
rigorous diagnosis of ct infection requires the use of highly specific laboratory techniques.

1443



Mohammed et al. Iraqi Journal of Science, 2017, Vol. 58, No. 3B, pp: 1437-1446

The present results showed the highly sensitive as determined by q PCR assay for presence of C.
trachomatis among infertile women. Similar detection rates of C. trachomatis in infertile women by
PCR have been reported in previous studies from developing countries [27, 28]. Ahmed by a specific
PCR for the Chlamydia plasmid (KL1 and KL2) genes detection revealed that Chlamydia trachomatis
in 39(26.5%) of endocervical swabs from women Iragi [29]. El Qouga et al. [27] detected C.
trachomatis in 20.2 % of from infertile Palestine women infertility by plasmid-based PCR. Also C.
trachomatis infection detection in 200 Indian infertile women foundin 13.5% ,11.5% .6.5% by
real time-PCR,cryptic plasmid , EIA_Respectively [30] . Similarly in infertile Iranian women was
found 13.7 %frequency of C. trachomatis infection by PCR [28]
diversity of Chlamydia spread between countries and studies could be due to several factors such as,
study population, rate of infection in the study area, hygiene level and socioeconomic status of the
study area, culture of the society whether it is conservative or open , and the DNA target of PCR used.
[31].

In this study Low of anti-chlamydia antibodies 2.5 %among infertile women had been observed.
Sonmez et al. [32 Jfound out that tubo-peritoneal adhesions could not be predicted by the presence of
CT in serum. In a study from India by Malik et al [33] Chlamydia IgG antibodies were find out in 55
%of infertile womenin. a previous study for the same group of researchers [34] showed a
comparatively lower prevalence of C. trachomatis infection in infertile women by culture and antigen
detection assays (30 % in secondary infertility patients). Similar were observed disagreement in a
study from Rwanda[35] in which the overall positivity of C. trachomatis in infertile women as
determined by PCR was 3.6 % compared to an 1gG ranging between 17.4 - 18.8 %. A higher
frequency of this bacterial infection by serological testing was observed in infertile women compared
to the detection rates by culture, antigen detection and PCR assays. This can be imputed to the
persistence of antibodies for Chlamydia in serum long after treatment and resolution of C. trachomatis
infection. Thus, presence of antibodies cannot differentiate between an acute, chronic or a resolved C.
trachomatis infection which is the major limitation of serological testing. Also, cross-reactive
antibodies can be stimulated in response to lipopolysaccharides of organisms of the genus Chlamydia
[36].

(NAATS) are the most sensitive assays with a specificity and are considered the method of choice
for CT detection because to The intracellular life style in this bacterial and the capability to persistent
infections Makes it difficult to detect it
Thus. The g PCR had specificity used in the present study was able to detect a very low amount of
DNA per reaction, and this maybe explains the higher specificity = compared to that of our
conventional gene PCR.

Larger study population with multicentric patient recruitment over a lengthy time period can be
beneficial for a thorough evaluation of the diagnostic interest of gPCR assays for chlamydia in Iraqgi
with infertile there are limited data for checking Ct in the infertile Iragi women. Hence, is not a
routine ingredient of infertility practice.

Conclusions

The gqPCR has the possibility to support to the enhanced rates of C. trachomatis detection in the

primary checking for infertility in Iraqgi laboratories. comparison with the Rapid Test and ELISA .
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