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ABSTRACT

T

he prevalence of Chlamydia trachomatis among asymptomatic pregnant women in four Local Government
Areas (LGAs) in Delta State, Nigeria was investigated in this study. The four LGAs were Ethiope West,
Sapele, Warri South and Warri North. A total of 200 pregnant women who visited the Primary Health Care

Centres for antenatal care aged between 16 and 45 years were sampled across the four LGAs comprising 50 pregnant
women from each of the LGAs between October 2017 and February 2018. The women were categorized into six age
groups: 16 – 20, 21 – 25, 26 – 30, 31 – 35, 36 – 40 and 41 – 45. Collected urine samples were examined in the
laboratory for the presence of C. trachomatis using sedimentation and microscopy. Polymerase Chain Reaction (PCR)
was used to identify the DNA of the isolated bacteria specimens. Results from the four LGAs showed that 93 pregnant
women (46.5%) tested positive for C. trachomatis. Prevalence was highest in the subjects from Warri North LGA
(27/93) (29.03%), while the least prevalent was the subjects from Warri South (19/93) (20.04%). Women aged 26 –
30 had the highest prevalence (38/93) (40.86%), while prevalence was least in women aged 41 – 45 (3/93) (3.23%).
There was no significant difference in number of infected pregnant women in the four Local Government Areas
(p>0.05). Findings from this study are important, considering the growing concern of cases of infertility and death of
newborn. Thus, there is a need for sexually active men and women to embark on routine check up to ascertain their
health status.
Keywords: asymptomatic, chlamydia trachomatis, DNA, prevalence, PCR, urine sample

LICENSE: This article by African Journal of Health, Safety and Environment (AJHSE)is licensed and published under the Creative Commons Attribution License 4.0
International License, which permits unrestricted use, distribution, and reproduction in any medium, provided this article is duly cited.
COPYRIGHT: The Author(s) completely retain the copyright of this published article.
OPEN ACCESS: The Author(s) approves that this article remains permanently online in the open access (OA) mode.
QA: This Article is published in line with “COPE (Committee on Publication Ethics) and PIE (Publication Integrity & Ethics)”.

INTRODUCTION
Chlamydia trachomatis is the etiological agent of the most common bacterial infection worldwide (Hoover et al.,
2010). A peculiar feature of Chlamydia is that they are unable to synthesize their own energy (ATP) and are completely
dependent on the host for energy (Hafner et al., 2008). Its virulence factor - the cell wall, has been characterized as
Gram negative with a notable difference: it lacks muramic acid that is found in the walls of most other bacteria. This
makes Chlamydia resistant to lactam antibiotics such as penicillin, because such antibiotics disrupt the typical cell
wall which consist of muramic acid. Commonly unrecognized and often inadequately treated chlamydial infections
can ascend the reproductive tract in women and cause pelvic inflammatory disease, which often results in the
devastating consequences of infertility, ectopic pregnancy or chronic pelvic pain and it causes urethritis and chronic
prostatitis in men (Sherk, 2003; Falk et al., 2011). Symptoms of infection in women include abdominal vaginal
discharge, vaginal bleeding, bleeding after intercourse and dysuria. The urethra is the most common site of infection
in males while urethra and cervix are commonly infected in females (Manavi, 2016).
Pregnant women are a special group at risk for C. trachomatis infection and may develop chlamydial clinical
disease just like non-pregnant women, but they are also at increased risk for post-partum PID and subsequent
infertility. Moreover, C. trachomatis infection during pregnancy may threaten the pregnancy and majority (up to 80%)
of pregnant and non-pregnant women, have no symptoms of the disease. Some of these infections may disappear
spontaneously; others become overt cervicitis or urethritis or persist silently (Sheffield et al., 2005).
In Nigeria, studies have shown the prevalence of C. trachomatis ranged from 19.5% to 91.2% across different
populations including patients attending gynaecological clinics (Jatau et al., 2009; Ebhohimhen et al., 2010; Osazuwa
et al., 2013; Okoror et al., 2014). Ethiope West, Sapele, Warri North and South have a population of 203592, 142652,
137300 and 303417 respectively (Population Census, 2006). No information was provided on the sex distribution of
the populations from these Local Government Areas. However, very little information has been documented on the
prevalence of C. trachomatis in the four Local Government Areas of Delta State, Nigeria.

MATERIALS AND METHODS
STUDY AREA
The study was carried out in the four Local Government Areas of Delta State (Central and South Senatorial Districts):
Ethiope West, Sapele, Warri North and South.

ETHICAL CLEARANCE
Approval for the study was obtained from the Delta State Hospitals Management Board with reference number
CHW/ECC Vol/140.

STUDY POPULATION
A total of 200 pregnant women were sampled from the four Local Government Areas. Urine samples were collected
from willing pregnant women aged between 16 and 45 years, who came for antenatal care at the Primary Health Care
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Centers with no symptom of Chlamydia infection in each of the Local Government Areas investigated. The women
were categorized into six age groups: 16 – 20, 21 – 25, 26 – 30, 31 – 35, 36 – 40 and 41 – 45.

SAMPLE COLLECTION
The urine samples were collected (between October 2017 and February 2018) in sterile universal bottle and labeled
accordingly with name, age and Local Government Area and were preserved inside cooler box plus ice pack and
transported immediately to the Benson Idahosa University Research Central Laboratory, Benin City for analysis.

SEDIMENTATION, MICROSCOPY AND DNA EXTRACTION
Urine samples measuring 1400 µl were concentrated and pipetted into microfuge tube and centrifuged at 10,000 rpm/1
min. The supernatant was gently discarded and then tapped to collect about 200 µl of the concentrated urine sample.
Concentrated urine samples of 200 µl were pipetted into bash bead and 750 µl of lyses solution was added and vortexed
for 5 min and the samples were centrifuged at 10,000 rpm/1 min. The supernatant of 400 µl was transferred into zymospin IV spin filter (orange top) in a collection tubes and spin IV spin filter (orange top) in a collection tubes and
centrifuged at 7,000 rpm/1min and the base of the zymo-spin IV were snapped prior to use. Genomic lyses buffer of
1200 µl was added to the filtration in collection tube in the later step above, 800µl was transferred into zymo-spin IIc
column in collection tube and centrifuged at 10,000 rpm/1 min, then the flow through were discarded and the later
step was repeated. The extracts from the urine sample were examined under a microscope for presence of bacteria.
This process was followed by DNA extraction which was required for species-specific identification using PCR. The
DNA extraction was according to the methods described by Peuchant et al. (2015). DNA pre-wash buffer of 200 µl
was added to zymo-spin IIc column in a new collection tube and centrifuged at 10,000 rpm/min and 500 µlg-DNA
buffers was added to spin IIc column and centrifuge at 10,000 rpm/1 min. The zymo-spin IIc column was transferred
into 1.5µl microfuge tube and 100µl DNA elution buffer was added directly to the zymo-spin IIc column and
centrifuged at 10,000 rpm/30 sec and then stored at 4 0C prior to PCR Peuchant et al. (2015).

SPECIES-SPECIFIC IDENTIFICATION USING PCR
Species-specific identification using PCR was done according to the procedures described by Keane et al. (2007). The
extracted bacterial genomic DNA was amplified using Chlamydia trachomatis specific primers: KL1-F (5’TCCGGAGCGAGTTACGAAGA-3’) and KL2-R (5’-AATCAATGCCCGGGATTGGT-3’). PCR procedure was
carried out in a final reaction mixture of 25μL in 200μL PCR tube. The mixture in the PCR tubes was tapped gently
and spun briefly at 10,000 rpm. The PCR tubes with all the components were thereafter transferred to Peltier-Based
Thermal cycler (MG96+/Y, Hangzhou, Zhejiang, China). After amplification, the expected PCR products were
verified by gel electrophoresis containing ethidium bromide 0.5 mg/L for 1h at 100V on 0.5 x TAE buffer (40mmol/l
Tris-HCl, 20mmol/l Na-acetate, 1mmol/L ethylene diamine tetracetic acid, pH 8.5) and visualized under a UV transilluminator (Vilber Lourmat EBOX VX5, France). The extracted DNA of C. trachomatis in the urine samples was
denatured at 94°C (for 3 minutes). Annealing was done at 53°C (for 50 seconds) while extension of the PCR was
carried out at 72°C (for 3 minutes) in 35 cycles.
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STATISTICAL ANALYSIS
Results were analyzed using percentage, prevalence and graphical representations. One sample t-test was used to
determine significant difference in the number of infected samples amongst the Local Government Areas investigated
using SPSS Version 20 (Ogbeibu, 2005).

RESULTS
A total of 93 samples out of the 200 samples were found to contain genetic sequence related to that of Chlamydia
trachomatis-specific primer accounting for 46.5% of the total sample collected.
Out of the 46.5% positive cases (Fig. 1), samples collected from Warri North LGA had the highest prevalence of
29.03% (27/93), while Warri South LGA had the least prevalence of 20.04% (19/93). Others were Sapele LGA with
a prevalence of 26.88% (25/93) and Ethiope West 23.66% (22/93).
Highest prevalence of C. trachomatis was observed within the age group of 26 – 30 with a percentage
occurrence of 40.86% (38/93), while 41 – 45 had the least percentage occurrence of 3.23% (3/93). Ages 16 - 20, 21 25, 31 - 35 and 36 - 40 had prevalence of 4.30%, 7.35%, 18.28% and 25.81% respectively. The study also revealed
that Warri North LGA aside having the highest prevalence also had 51.85% (14/27) of positive cases within the ages
of 26 - 30. The study also revealed that women of ages 41- 45 in Ethiope West and Warri North LGAs had no positive
cases of C. trachomatis as seen in Fig. 2.
There was no significant difference in infection (p>0.05) amongst the positive samples of the women from

Percentage Occurrence (%)

the four local government areas as seen in Table 1.
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Figure 1: Percentage occurrence of Chlamydia trachomatis in the Local Government Areas
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Figure 2: Percentage of positive cases within the age groups across the Local Government Areas

Table 1: One Sample T-Test Comparing the Positive Cases from the Four Local Government Areas
Local Government Areas
Ethiope West

Warri North

Warri South

Sapele

T-value

df

Significant (2-tailed)

0.143

3

0.895

DISCUSSION
Chlamydia trachomatis infection is generally considered as a silent infection and hence, known as an asymptomatic
infection. It is usually found in latent infection occurring unnoticed and remain endemic in the population for a long
time (Mawak et al., 2011). This study consisted of 200 pregnant women attending antenatal care clinics in Ethiope
West, Sapele, Warri North and Warri South Local Government Areas of Delta State, Nigeria.
This study reports a prevalence of 46.5% (93/200) in the population sampled across four Local Government
Areas of Delta State, Nigeria. This result is lower than a prevalence of over 51% reported by Okoro et al. (2007) in
South East and 51.6% reported by Mawak et al. (2011) in Jos, Plateau State, Nigeria. A lower prevalence of 41%
(Okoror et al., 2014) in South-western Nigeria; 38.3% by Tukur et al. (2006) in Northern Nigeria and 13.3% by
Isibor et al. (2005) in Benin City has been reported. Bakhtiari, and Firoozjahi, (2007) reported 11.6% in Babol, Iran.
da Silveira et al. (2017) reported 12.3% in Brazil. These reports are however, in contrast to the observation from
some other countries such as United States of America where approximately 4 million cases of Chlamydial infection
are reported annually with an overall prevalence of 5% (CDC, 2009) and in Ethiopia 5.9% (CDC, 2009). Prevalence
of Chlamydia-asymptomatic women in Europe ranged from 1.7 - 17% depending on the setting, context and country
(Wilson et al., 2002). The high prevalence in this study is in agreement with earlier reports of Sturm-Ramirez et al.
(2000) and Okoror et al. (2014), where it was reported that prevalence of Chlamydia trachomatis infection will
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continue to grow in African population. Possible explanation for lower prevalence in Warri South could be attributed
to several factors such as the lower sample size enrolled in the study and the detection technique employed
(Nwankwo and Magaji, 2014). Mawak et al. (2011), in their report, attributed high difference in prevalence to be
as a result of reduced sexual risk-behaviour, increased awareness on Chlamydial infection and other sexually
transmitted diseases, easy access to laboratory, diagnoses and treatment among others in developed countries of
which the reverse is the case in developing countries.
Comparing the results between the local governments, showed that of the 46.5% positive cases, samples
collected from Warri North LGA had the highest prevalence of 29.03% (29/93) while Warri South LGA had the
least prevalence of 20.04% (19/93). Others were Sapele LGA with a prevalence of 26.88% (25/93) and Ethiope
West 23.66% (22/93). Although the differences in prevalence between the local government areas are not
significant, it calls for immediate attention as other risk factors such as inadequate screening, abortion, multiple
sexual partners, traditional rites, use of public toilet and ignorance or lack of awareness of Chlamydia trachomatis
by the women could be present.
Authors on the prevalence of Chlamydia trachomatis infection have always pinpointed age to be one of its
major risk factors. Although the results of the positive cases from the four Local Government Areas were not
significantly different, results showed that most of the positive cases where from women aged between 26 – 30
across the four Local Government Areas, which is the most active age group for sex in women and thus forms the
high-risk group (Baud et al., 2008; Ikeme et al., 2011).
The different age stratification used in this study showed that women within the age 26 - 30 had the highest
prevalence of Chlamydia trachomatis in the four LGAs with a percentage occurrence of 40.86% (38/93), while 4 451 had the least percentage occurrence of 3.23% (3/93). Ages 16-20, 21-25, 31-35, 36-40 had prevalence of 4.30%,
7.35%, 18.28% and 25.81% respectively. This report is in agreement with that of Marcone et al. (2012) and
Nwankwo and Magaji, (2014), who in their separate works reported that women within the ages of 25 - 29, had the
highest prevalence of Chlamydia trachomatis infection.
The observation made in the study of no significant difference in age group prevalence is in agreement
with the findings of Mawak et al. (2011) and Oloyede et al. (2009). Nwankwo and Magaji (2014) described these
age groups of to be of high sexual activity and this may be responsible for high prevalence observed. The decreased
susceptibility to infection with age (41-45) has been attributed to changes in epithelial cells and linings of the female
reproductive system, which may result in a decreased rate of infection in elderly as observed (Bakhtiari and
Firoozjahi, 2007) in this report which showed that 3.32% in pregnant women aged 41-45. Partial immunity in this
elderly can also prevent re-infection (Bachmann et al., 2003). The effect of age may also be attributed to residual
confounding due to non-measured sexual characteristics such as frequency of sexual intercourse per partner and the
duration of intercourse (Van Duynhoven et al., 1997). In agreement with these several reports, The CDC has
recommended screening for all women at the first antenatal visit with rescreening in the third trimester in women
aged ≤25 years (CDC, 2010).
The high prevalence reported in this study is also attributed to the method used for the identification of the
bacteria which is polymerase chain reaction (PCR) through nucleic acid amplification testing. This is in agreement
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with the report of Bakhtiari and Firoozjahi, (2007) that attributed the low prevalence in their study, was due to the
serology-based method testing method used. Nucleic acid amplified test in this study, probably shows the true
prevalence of Chlamydia trachomatis.

CONCLUSION
Chlamydia trachomatis infection is prevalent in the studied area and should be considered a silent epidemic that
needs urgent attention. Since there is no available protective vaccine against Chlamydial infections and untreated
infection can cause irreversible damage to female reproductive system including infertility and death of the
neonates, there is a need for the government to develop and implement Chlamydial Control Strategies (CCS). With
a 46.5% prevalence of C. trachomatis asymptomatic infection in pregnant women in four LGAs, Chlamydia
screening, awareness campaigns of women of reproductive age and monitoring activities should be initiated,
implemented and supported by the Delta State Government, Ministry of Health and other governmental and nongovernmental bodies.
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