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Abstract Sexually transmitted infections (STIs) are considered to be responsible for a major health and economic
burden worldwide with many cases due to Neisseria gonorrhoeae and Chlamydia trachomatis. In Ivory Coast, a few
information about the burden of bacterial STIs are available. The aim of this study was to determine the prevalence
C. trachomatis and N. gonorrhoeae in the genital tract of asymptomatic adults with a non-invasive sampling and by
using a nucleic acid amplification test. Thus, asymptomatic adults was consecutively recruited during a cross-sectional
study conducted from July 2018 to October 2018 in Abidjan, Ivory Coast. Then, first void urine was collected and
tested with the Xpert CT/NG. During the period of study, 439 subjects were tested including 203 (46.2%) male
and 236 (53.8%) female. The age of patients ranged from 15 to 84 years with a median of 30 years. Prevalence
of N. gonorrhoeae and C. trachomatis were 21/439 (4.8 %) and 3/439 (0.7 %) respectively and in two cases (0.5 %),
subjects were infected by both bacterial species. N. gonorrhoeae was only detected in subjects under age 30 with a
higher prevalence below the age of 20. Also, neither N. gonorrhoeae, nor C. trachomatis were detected in subjects
more than 40 years. The prevalence of N. gonorrhoeae and C. trachomatis were not statistically different between
male and female. According to occupation, N. gonorrhoeae was only detected in students and no infection was
found in retired, people without any occupation and housewives. The results of this study which was the first one
consisting in an active screening of N. gonorrhoeae and C. trachomatis in adults in Ivory Coast showed that these
pathogens are present even in asymptomatic people and that young people are at greater risk of being infected.
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1. Introduction
Sexually transmitted infections (STIs) are considered to
be responsible for a major health and economic burden
worldwide [1]. Many bacterial, viral and parasitic pathogens
have been identified as sexually transmissible. According
to the World Health Organization (WHO), more than 1
million STIs are acquired every day worldwide and an
estimated 357 million new cases of four of the curable
STIs (Chlamydia, Gonorrhea, Syphilis and Trichomoniasis)
occur each year [2]. In 2012, an estimated 130.9 million
new cases of Chlamydia and 78.3 million cases of Gonorrhea
occurred in adult ages 15-49 years. At this point, there

were 127.4 million adults infected with Chlamydia and
26.8 million with Gonorrhea [3].
In Ivory Coast, a few studies has been undertaken in
some groups where prevalence of infections due to Neisseria
gonorrhoeae and/or Chlamydia trachomatis were estimated.
It was the case for female or male sex workers [4,5] or
women attending gynecological clinics [6]. Most of these
studies took place more than ten years ago and used either
invasive methods for samples collection or conventional
methods for detection and identification of microorganisms
such as microscopy and culture.
Recent development of diagnostic methods made available
nucleic acid amplification tests (NAAT) known to display
better performance. One of these assays, the Xpert CT/NG
using the Gene Xpert platform was evaluated and showed
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excellent performance associated with a short turnaround
time and ease of use [7,8].
The aim of this study was to determine the prevalence
C. trachomatis and N. gonorrhoeae in the genital tract of
asymptomatic adults with a non-invasive sampling and by
using a NAAT.

2. Material and Method
The study was held at the Center for Diagnostic and
Research on AIDS and other infectious diseases (CeDReS),
located into the teaching hospital of Treichville in Abidjan,
Ivory Coast (West Africa).
During a cross sectional study conducted from July
2018 to October 2018, adults without any symptom of
STIs were consecutively recruited at the CeDReS. First
void urine were collected and then tested with the Xpert
CT/NG assay (Cepheid, Sunnyvale, California, USA).
The Xpert test which was performed according to the
manufacturer’s instructions is an automated in vitro
diagnostic test for qualitative detection and differentiation
of DNA from C. trachomatis and N. gonorrhoeae. The
assay was performed on the Cepheid Gene Xpert GX4
Instrument Systems running with the version 4.3. This
Instrument Systems automate and integrate sample purification,
nucleic acid amplification, and detection of the target
sequences in samples using real-time PCR and RT-PCR
assays.
The primers and probes in the Xpert CT/NG assay
detect chromosomal sequences in the bacteria. One target
is detected for C. trachomatis (CT1) and two different
targets are detected for N. gonorrhoeae (NG2 and NG4).
Both NG targets need to be positive for the Xpert CT/NG
Assay to return a positive N. gonorrhoeae. The targets for
N. gonorrhoeae were two highly conserved noncontiguous
targets that are unique to N. gonorrhoeae and not found in
other Neisseria species, and both targets for N. gonorrhoeae
and C. trachomatis were located on the chromosome [7].
To perform the test, a volume of 3 ml of first void urine
was required. During the process of analysis, DNA is
extracted, purified and concentrated and then, targeted
nucleic acid sequences are identified and detected.
Results included a specimen adequacy control result
and an ampliﬁcation control result. The adequacy control
is quite important, as it ensures that there is sufﬁcient
human DNA in the sample [7]. Results were reported as
positive or negative for C. trachomatis and/or positive or
negative for N. gonorrhoeae. In some cases (invalid, error,
or no result), the specimen was retested with new Xpert
cartridge (s).
Statistical analysis
All the data were collected and analyzed with the Epi
Info Ver 7.2.1. Proportions were compared by performing
Chi 2 test or exact Fisher test.

A total of 446 tests were performed of which 7 gave
error messages. None of the 439 results obtained was
indeterminate.
Prevalence of N. gonorrhoeae and C. trachomatis were
21/439 (4.8 %) and 3/439 (0.7 %) respectively.
According to occupation, N. gonorrhoeae was only
detected in students when the prevalence of C. trachomatis
was higher in the same group. Finally, no infection was
detected in retired, people without any occupation and
housewives. All the other characteristics of the study
population can be observed in Table 1.
N. gonorrhoeae was detected only in subjects under age
30 with a higher prevalence under 20. Also N. gonorrhoeae
and C. trachomatis were not detected in subjects more
than 40 years. Prevalence of C. trachomatis was higher in
people between 20 and 29 years old (Figure 1).
Table 1. Baseline characteristics of the patients
Prevalence (% [CI 95%])
Characteristics
Number (%) N. gonorrhoeae C. trachomatis
Age
< 20 years
38 (8.7%) 2 (5.3 [1.5-17.3]) 1 (2.6 [0.5-13.5])
20-29 years
182 (41.5% 1 (0.6 [0.1-3.1]) 16 (8.8 [5.5-13.8])
30-39 years
118 (26.9%) 0 (0.0 [0.0-3.2]) 4 (3.4 [1.3-8.4])
40-49 years
42 (9.6%) 0 (0.0 [0.0-8.4]) 0 (0.0 [0.0-8.4])
50-59 years
26 (5.9%) 0 (0.0 [0.0-12.9]) 0 (0.0 [0.0-12.9])
≥ 60 years
33 (5.7%) 0 (0.0 [0.0-10.4]) 0 (0.0 [0.0-10.4])
Sex
Male
203 (46.2%) 1 (0.5 [0.1-2.7]) 11 (5.4 [3.1-9.4])
Female
236 (53.8%) 2 (0.9 [0.2-3.0]) 10 (4.2 [2.3-5.6])
Occupation
Managers/Professional 50 (11.3%) 0 (0.0 [0.0-7.1]) 3 (6.0 [2.1-7.2])
Technicians and
112 (25.5%) 0 (0.0 [0.0-3.3]) 4 (3.6 [1.4-8.8])
associated professionals
Elementary occupations 49 (11.1%) 0 (0.0 [0.0-7.3]) 2 (4.1 [1.1-13.7])
Students
182 (41.5%) 3 (1.7 [0.6-4.7]) 12 (6.6 [3.8-11.2])
Retired/No
46 (10.5%) 0 (0.0 [0.0-7.7]) 0 (0.0 [0.0-7.7])
occupation/Housewives
Marital status
Married
222 (50.6%) 1 (0.5 [0.1-2.5]) 6 (2.7 [1.2-5.8])
Single
164 (37.4%) 2 (1.2 [0.3-4.3]) 11 (6.7 [3.8-11.6])
Fiancé
21 (4.8%) 0 (0.0 [0.0-15.5]) 2 (9.5 [2.7-28.9])
Number of children
None
257 (58.7%) 3 (1.2 [0.4-3.4]) 16 (6.2 [3.9-9.9])
1-5
139 (31.7%) 0 (0.0 [0.0-2.7]) 3 (2.1 [0.7-6.2])
>5
10 (2.3%) 0 (0.0 [0.0-27.8]) 0 (0.0 [0.0-27.8])

3. Results
During the 4 month period of study, 439 subjects were
included with 203 (46.2%) male and 236 (53.8%) female
(sex ratio = 0.86). Age of patients ranged from 15 to 84
year with a median of 30 years.

Figure 1. Global prevalence of STIs according to age in years
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When considering raw results of the system, N.
gonorrhoeae and C. trachomatis was detected alone in 1
(0.2%) and in 19 (4.3%) cases respectively. In 2 cases
(0.5 %), the subjects were infected by both N. gonorrhoeae
and C. trachomatis (Table 2).
Bivariate analysis showed that the prevalence of N.
gonorrhoeae and C. trachomatis were not statistically different
between male and female as 11 subjects were infected by
N. gonorrhoeae and/or C. trachomatis in each group. Also,
there was no relationship between prevalence and marital
status.
However, carriage of N. gonorrhoeae and C. trachomatis
was strongly linked to age under 40 years (Table 3).
Table 2. Prevalence of Neisseria gonorrheae and Chlamydia trachomatis
infection
Prevalence
NG
CT
CT/NG

All subjects (n=439)
1 (0.2%)
19 (4.3%)
2 (0.5%)

Male (n=203)
0 (0%)
10 (4.9%)
1 (0.5%)

Female (n=236)
1 (0.4%)
9 (3.8%)
1 (0.4%)

Table 3. Global prevalence of STIs according to sexe, age group and
marital status
Item
Age group
15 - 39
> 40
Sex
F
M
Marital status
Single
Fiancé
Married

Result of screening for STIs
Negative
Positive

P value

316
101

22
0

0.0085

225
192

11
11

0.72

152
19
216

12
2
6

some cases married [14], living alone [15], being employed
or self-employed [14].

5. Conclusion
The current study, which was the first one in asymptomatic
people in Côte d’Ivoire reported prevalence of 0.7% and
4.8% for N. gonorrhoeae and C. trachomatis respectively.
The main risk factor observed was young age (under age
30) and students. These results indicate the need to emphasize
preventive actions against STIs in young people and the
relevance of the availability of a sensitive, specific and
non-invasive method for the diagnosis of current STIs.
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