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Abstract Sexually transmitted infections (STIs) are a public health problem because of their transmissibility,
morbidity and possible long-term complications. Chlamydia trachomatis (CT) is the most common of these
infections. It is generally asymptomatic and has an impact on fertility due to the lack of early detection and effective
treatment. The aim of this retrospective study is to determine the prevalence of chlamydia trachomatis in patients in
a public laboratory of Abidjan (Pasteur Institute of Cdte d’lvoire). A total of three thousand one hundred and nine
samples (3109) biological specimens were collected and analysed by polymerase chain reaction (PCR) method.
Results revealed a prevalence rate of 2.4%. No statistically significant difference between male and female patients
so CT occurs in both men and women. The sex most affected by Chlamydia infection is the male sex, in fact Men's
positive rate (67,55%) is double that of women's (32,45%). The mean age of patients was 35.5+4.6 years in men and
28.5+3.4 years in women. The study showed a high positivity rate (37.85%) with urethral swabs, semen gave a
positivity rate of 29.70% while vaginal swabs gave a positivity rate of (32.45%). Given the low sensitivity of urine
samples for screening of Chlamydia infection in the study, urethral swabs could be used as the sample of choice for
detecting Chlamydia trachomatis in men. The study provides recent data on chlamydia infection in Abidjan. Despite
a relatively low prevalence (2.4%), chlamydia infection remains a major public health issue. The results highlight the
importance of strengthening systematic screening using molecular methods in order to improve STIs prevention and
control strategies.
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1. Introduction

Chlamydia trachomatis (CT) is the most common
sexually transmitted infection particularly affecting young
people of childbearing age, making it a major public
health problem [1]. The asymptomatic nature of chlamydia
trachomatis infection makes diagnosis difficult. The
absence of effective screening and treatment of chlamydia
trachomatis infection can lead to serious complications and
multiple health consequences. In the long term,
complications such as infertility, pelvic inflammatory
disease, salpingitis, and extra-uterine pregnancies can occur
[2]. Numerous studies around the world have highlighted
the correlation between chlamydia infection and HIV,
hence the importance of diagnosis [3,4].

In Cote d'lvoire, studies on the prevalence of chlamydia

trachomatis were carried out in 1992 and 2003 [5,6,7].
These studies showed a prevalence of 28.4% in men and
13.7% in women, 3,9% and 14% respectively in men and
women. Due to the importance of genital CT infection to
the public health and in order to update data, this
retrospective study was carried out from January 2020 to
December 2024 to determine the prevalence of chlamydia
trachomatis in patients in a public laboratory of Abidjan.

2. Materials and Methods

2.1. Study Type and Specimens

This study is a retrospective study conducted over 5
years. It was carried out at the molecular biology platform
of the Pasteur Institute in Céte d’lvoire. Samples were
obtained from patients consulting for urogenital
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complaints such us vaginal or urethral discharge, urethral
tingling, itching and infertility.

Authorisation to carry out the study was obtained from
the Pasteur Institute authorities and the anonymity of the
data was respected.

A total of three thousand one hundred and nine samples
(3109) biological specimens were collected and analysed.
Samples consisted of urethral and vaginal swabs, semen
and first urine streams respectively.

2.2. Processing of Samples

Samples were analysed using the polymerase chain
reaction (PCR) technique. Tests were performed on
endocervical swabs, urine, semen and urethral samples,
respectively. As Chlamydia trachomatis is an intracellular
bacterium, sample pre-treatment prior to extraction is
necessary to increase extraction. Swabs and cytobrushes
were discharged into a PBS solution. All samples were
mixed by vortexing and heated at 70°C for 2 min in order
to weaken the bacterial membrane and achieve complete
lysis of the bacterial membrane.

2.3. Extraction of the DNA

Extraction is an essential step in molecular biology, so
all the steps must be followed to obtain a sufficiently pure
extract. The DNA was extracted using the commercial kit
QlAamp DNA mini Kit (250) (QIAGEN, Espagne),
according to the manufacturer’s recommendation.
Absorbances of the extracted DNA were measured at 260
nm and 280 nm using the Qubit spectrophotometer
(INVITROGEN) to assess the purity and quantity of
extracted DNA. A Polymerase Chain Reaction (PCR) was
conducted after extraction.

2.4. Detection of Chlamydia Trachomatis

PCR is the gold standard method.for all clinical forms
of Chlamydia trachomatis infection [8]. Chlamydia
trachomatis gene was amplified according to the PCR
protocol modified of Meyer which targets the gene of
interest the Ompl gene of Chlamydia trachomatis
chromosomal DNA [9]. A QuantStudio thermocycler
(Applied Biosystem) and an amplification kit (Promega)
were used for DNA amplification. A pair of primers and a
probe were used: CT 008-F, CT 009-R, CT -10 Probe.
Details of the oligonucleotides and probe used are given in
Table 1.

Table 1. Sequences of primers and probes used for detection of
Chlamydia trachomatis

Gene Primers Oligonucleotide sequences (5°—3”)
CT 008-F 5" GGATTGACTCCGACAACGTATTC 3’
CT 009-R 5’ATCATTGCCATTAGAAAGGGCATT3’
Ompl CT-10 , ,
Probe 5’TTACGTGTAGGCGGTTTAGAAAGCGC3

The reaction was carried out in a final volume of 25 pl
containing 0,75 pl of each primer at 10 uM, 1,25 ul of 5
UM probe, 5 pl of buffer 5X, 1,5 ul of 25 mM MgCl,, 9,8
pl of RNase free water, 0,5 ul of deoxyribonucleotide
(dATP, dCTP, dGTP, dTTP), 0,25 pl of Rox-dye, and 0,2
pl of Tag DNA Polymerase (Promega). The reaction

mixture was prepared and distributed at a rate of 20 pl in
0.2 ml PCR tubes. A positive control of Chlamydia
trachomatis was used to control all the amplification and
detection steps and to validate the PCR result. A tube
containing only Rnase free water was used as a control to
demonstrate the absence of contamination during the
biological sample processing steps. The extracted DNA (5
ul), positive and negative controls were added to the
previously prepared master mix. Amplification program
was: 50°C 2 min, 95°C 10 min, 40 cycles of (95°C 15 sec,
60°C 1 min). The Eppendorf tubes were placed in a
Thermal cycler QuantStudio and amplification was
perfomed.

2.5. Statistical Analysis

The results were analysed statistically with R.4.3.3
software. The proportions were compared using Khi? test
in order to assess significant differences and correlations
between the data analysed. A value of p < 0.05 was
considered statistically significant. Excel 2013 was used to
draw graphs.

3. Results and Discussion

The results of the study are shown in Figure 1. Of the
3109 samples tested, only 74 (2.4%) were found to be
positive. Chlamydia trachomatis screening using real-time
PCR showed a prevalence rate of 2.4%.

97.6

2.4

Figure 1. Representation of positive and negative samples

The proportion of negative samples (97.6%) was higher
than the proportion of positive samples. This difference is
statistically significant (p < 0.05), X-squared = 92.93, df =
1, p-value < 2.2e-16. The study showed a low rate of
prevalence of chlamydia trachomatis infection. The low
rate (2.4%) reported in our study could probably be
explained by a drop in sexually transmitted infections
(STIs) due to the measures taken against HIV/AIDS,
especially as the correlation between CT and HIV no
longer needs to be demonstrated [4], we could also
mention asymptomatic nature of the disease, as Chlamydia
infections are asymptomatic in 80 % of women and 20 %
of men, and as a consequence often go undiagnosed,
untreated [10,11]. Our findings are slightly lower than the
2.9% reported by Huai et al., [12], although significant
prevalences (9.2% and 9.1%) were noted in Mayotte in
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2019 and Cote d'lvoire in 2012 [13,14]. The low
prevalence observed in our study may partially reflect the
actual situation and suggest a probable underestimation of
the disease due to the lack of systematic screening for
infection. In this context, strengthening screening
strategies would improve early detection and ultimately
reduce long-term complications.

The amplification curves obtained by gPCR targeting
the Ompl gene are shown in Figure 2. Increasing
fluorescence indicates amplification of Chlamydia
trachomatis bacterial DNA.
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Figure 2. Sample amplification curves

3.1. Distribution of the Population by Gender
Over 5 Years

Among patients coming to the laboratory for the
diagnosis of  Chlamydia trachomatis, = women
predominated over men. The sex ratio was 0.93, i.e. 100
man for every 108 women, reflecting the feminisation of
Chlamydia patients. Women accounted for 51.95% of the
sample and men for 48.05% (Table 2). These results
highlight the fact that Chlamydia trachomatis infection
affects both men and women. Our results are in line with
those of several authors who reported in previous studies a
predominance of the female population in chlamydia
infection [15,16].

Table 2. Distribution of study population by gender

Gender Number Percentage (%)

Female 1615 51.95
Male 1494 48.05
Total 3109 100

3.2. Prevalence According to Sex

The results of prevalence according to sex showed a
higher rate of positivity in men than in women. Chlamydia
trachomatis was detected in 50 male patients, giving a
positivity rate of 67.55%. In females, 24 patients were
found to be positive, giving a positivity rate of 32.45%.
Our investigation identified a lower positivity rate in
women than in  men. Despite women being
overrepresented among patients, men have a higher
positivity rate (Figure 3).

1615 1494

32.45% 67.55%

Figure 3. Distribution of patients and positivity rate

It should be noted that the anatomical and physiological
particularities of the female genital tract could be at the
root of the results obtained [15]. Also, poor sample quality
due to non-compliance with sampling conditions could be
justify results obtained. It should be emphasised that, in
women, samples should be taken without intimate
cleansing, as intimate cleansing products denature nucleic
acids and can cause false negative reactions [17]. It
appeared from our study that the sex most affected by
Chlamydia infection is the male sex, despite the fact that
women are highly vulnerable to sexual infections by
Chlamydia trachomatis as highlighted by several studies
that have indicated that women are disproportionately
affected by CT infection [18,19]. The study highlights the
need to develop inclusive strategies that further integrate
men into awareness, prevention, and screening campaigns
in order to break the chain of transmission in the
population.

3.3. Distribution and Prevalence According to
Age

The results of the age distribution of the samples
analysed are presented in Figure 4.

29.77%
36.48%

Figure 4. Distribution of positive cases by age group

The results show that Chlamydia trachomatis was not
found in patients under 20 years of age. Those over 50
years of age recorded a low positivity rate of 2.70% et
4.05%. However, a higher positivity rate was observed in
the 30-39 age groups with a positivity rate of 36.48%,
followed by the 40-49 age group with a positivity rate of
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29.77%. Chlamydia infection predominates among adults
(30-39). This fact was also observed in the Ngangro’s
work [14]. The average age of patients infected with
Chlamydia trachomatis was 35.5+4.6 years in men and
28.5+3.4 years in women. This high positivity rate could
be explained by the fact that this age group is more
sexually active. More than half (66.17%) of the population
infected with CT was over 29 years old. Age is therefore a
risk factor for CT infection [20]. Our results corroborate
those of Beyuo et al., [21] in Ghana who found a mean
age of 34.6£5.4 years. The study shows a young
population, with the most representative age group (30-39)
and (40-49), corresponding to the most sexually active
population. Indeed, a number of studies including
Kremska's concluded that the most sexually active men
and women were in this age group [22]. Systematic
screening of adults could help reduce silent transmission
of chlamydia infection.

3.4. Distribution and Prevalence According to
Sample Type

Figure 5 shows the distribution and positivity rates of
biological samples by type. The most represented sample
was vaginal swabs (51.95%), followed respectively by
semen (29.53%), urethral swabs (18.17%) and urine
(0.35%).

0.35%

28

Figure 5. Chlamydia trachomatis positivity rate by sample type

The study revealed a high positivity rate (37.85%), with
28 positive results for urethral swabs; semen samples had
a positivity rate of 29.70%, or 22 positive results, while
vaginal swabs had a positivity rate of 32.45%,
corresponding to 24 positive results. Urine did not give
positive results throughout the study, which could be
explained by a lack of sensitivity of urine compared with
other types of samples. Several hypotheses may explain
our results, on the one hand, the small number of urine
samples analyzed (0.35% of the total) limits statistical
power and the ability to detect positive cases. On the other
hand, pre-analytical factors such as non-compliance with
collection conditions (first urine sample, time between
collection and analysis, storage) may have influenced the
sensitivity of the test. Finally, the lower bacterial load in
urine compared to other samples may explain the lower
performance observed. Our result are similar to some
authors who mentioned the lack of sensitivity of urine
compared with other biological samples [5], on the other
hand, several authors displays the effectiveness and very

high sensitivity of urine in the diagnosis of Chlamydia
trachomatis (CT) [2,23].

In men, the detection of Chlamydia trachomatis in
urethral swabs has shown very good sensitivity compared
with semen. The best positivity rates found in our study
were in urethral swabs. The higher rate of detection by
Chlamydia trachomatis (CT) in the study suggests that
urethral swabs could be used as a first choice sample for
the detection of Chlamydia trachomatis in men as it
appeared much more sensitive than semen, indeed urethral
swabs gave the best results in terms of detection despite
its painful nature. The study provides essential
information to guide public health initiatives in Cote
d'lvoire on the importance of standardizing sample types
in the analysis of chlamydia infection in men. Finally,
since Chlamydia trachomatis is a STI and a cofactor of
HIV, the use of multiplex qPCR for the identification of
numerous other STIs (Herpes simplex virus, Haemophilus
ducreyi, Treponema pallidum, Mycoplasma genitalium,
Neisseria gonorrhae, Trichomonas vaginalis) is necessary.
Such an approach would improve epidemiological
surveillance of STIs in C6te d'lvoire and patient care.

4. Conclusion

The present study was undertaken to determine
prevalence of CT infection in patients in a public
institution in the city of Abidjan. The results revealed a
global prevalence rate of 2.4 % suggesting the need for
regular analyses and systematic screening with repeated
tests every 3 to 6 months in order to reduce the risk of
transmission of the infection and thus the risk of
complications, including infertility. Although prevalence
rates in the population are slightly low (2.4%), this does
not necessarily imply a drop in the rate of CT in the
population, nevertheless, many efforts must be made to
solve the problem of CT infection. Chlamydia trachomatis
is a cofactor of HIV, and given that one STI leads to
another, it would be advisable to make a correct diagnosis
with multiplex Real-time PCR for the simultaneous
detection of STIs in order to increase the sensitivity of
screening and to reduce the risk of transmission of CT
infection. Therefore, further studies, including a larger
number of urine samples and strict standardization of
collection conditions, would be necessary to evaluate the
sensitivity of different biological samples. The study
highlights the importance of examining the state of CT
contamination in the population in order to better manage
the problem of CT infection. Given the lack of data on all
the CT genes circulating in the Ivorian population, this
gap needs to be filled.
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