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Abstract

Context and Objectives: The pandemic induced by Sars-CoV-2 has disrupted the organization of work while its extent is
not known in CAR. The objective of this study was to estimate the Sars-CoV-2 seroprevalence in the workplace in the Central
African Republic.

Methods: This is a cross-sectional study that took place at the Department of Occupational Medicine in Bangui. Asymptomatic
workers who request to the Occupational Physician a medical certificate and consented were included in the study. A standard
sheet was used to collect socio-demographic, professional and biological data. The serology of Sars-CoV-2 was based on 2 rapid
immunochromatographic tests for detection of IgM and IgG separately: Covid-19 IgM / IgG Rapid Test (Cypress Diagnostics,
Belgium) and Standard Q Covid-19 IgM / IgG Duo (SD Biosensor, Korea).

Results: The seroprevalence of Sars-CoV-2 was 18.6% (CI [14.7-22.6]) including 1% positivity of IgM only, 1.0% of positivity
of both IgM and IgG and 16.6% of positivity IgG only. Women (p = 0.001), young workers (<40 years; p = 0.01) and residents of
Bangui (p = 0.05) were predominantly Sars-CoV-2 serological positive. Paradoxically, compliance with barrier measures was
associated with a high Sars-CoV-2 seroprevalence (0.005). The group of health care workers, teachers and traders was more
Sars-CoV-2 serological positive (0.0003) than other professions.

Conclusion: The seroprevalence of Sars-CoV-2 remains low in CAR despite the progressive generalization of vaccination.
The group of occupations with more Sars-CoV-2 seropositive people needs close monitoring and priority vaccination.
Understanding the acceptability of vaccination, the kinetics of antibodies following vaccination and continue immunological
surveillance in CAR require further studies.
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Introduction

Two months after its occurrence in China in December
2019, the disease due to the 2™ Conoravirus responsible
for the Severe Acute Respiratory Syndrome (SARS-COV-2,
Coronavirus Disease 2019 or Covid-19) has spread
throughout the world [1]. It is the 3™ disease caused by a
coronavirus to shake the whole world, after Severe Acute
Respiratory Syndrome (SARS) in 2002-2003 and Middle East
Respiratory Syndrome (MERS) in 2012-2013. Covid-19 is
causing a pandemic, declared a “public health emergency of
international concern” by the World Health Organization [2].
As of December 23, 2021, there are 276.5 million confirmed
cases of covid-19 worldwide, including 5.4 million deaths
and a total of 8.7 billion doses of vaccine administered [3].
This disease has deeply affected families, societies and
economies and the world of work, which is reorganized each
time a worker, is found to be carrying the virus. However, it
also unleashed the fastest and broadest response in history,
marked by unprecedented scientific mobilization and a
commitment to global solidarity.

Despite this international mobilization, the pandemic
still presents many challenges, including that of diagnosis.
Indeed, even if there is not yet a reference method for the
detection of SARS-CoV-2, molecular methods such as RT-PCR
are methods of choice for the diagnosis of Covid-19 [4-6]. It
is expensive and gives the result in 24 hours. An alternative is
the antigenic detection of the virus [4,7]. But these 2 methods
taken together cannot assess the extent of the disease, given
the overwhelming majority of asymptomatic cases. The
advent of the vaccine means that there are now 2 categories
of people who may have anti-Sars-CoV-2 antibodies in their
blood. Only serology can identify all categories of people who
have had contact with the virus in any way and regardless of
the body’s reaction.

This diagnostic challenge of estimating the extent of
Covid-19 in the population is a crucial problem in the Central
African Republic. It is a country with limited resources
of approximately 5 million people which notified its first
case of Covid-19 on March 14, 2020. From that date until
December 24, 2021, 11,961 cases of Covid-19 have been
confirmed, including 101 cumulative deaths [8]. Vaccination,
initially planned for vulnerable people, is gradually being
extended to the entire population and 453,282 doses of
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vaccine were administered as of December 15, 2021 [8].
Only 2 central laboratories located in Bangui routinely
perform RT-PCR for the diagnosis of SARS-CoV-2, despite the
availability of around twenty Genexpert® devices (Cepheid,
Sunnyvlae, USA) in laboratories in the provinces, of which
only 7 have been trained in performing the Covid-19 RT-
PCR test. These laboratories are experiencing difficulties in
supplying Genexpert® cartridge (Cepheid, Sunnyvlae, USA).
Thus the existence of this technical platform in Bangui
as in the provinces does not allow us to know the extent
of the Covid-19 in the CAR. A study carried out with rapid
diagnostic tests on sera from Central African Republic
patients, collected before the year 2019 showed a significant
proportion of probable false reactivity and suggests that a
combination of tests could reduce the risk of false reactivity.
The lack of human resources in health area and ignorance
of the role of Labor medicine mean that many companies in
the CAR do not have an occupational health safety structure
and even less a Covid-19 screening system, as would have
been the screening procedure for a Covid-19 infection in a
structured African workplace [9]. The present investigation
aims to determine the Sars-CoV-2 seroprevalence among
workers requesting medical certificates from the Department
of Occupational Medicine in Bangui.

Methods

This is a cross-sectional study that took place at the
Department of Occupational Medicine (DOM). DOM is a
public service responsible for promoting occupational health
and safety through the prevention of occupational accidents
and diseases. All workers in the public and private sectors
are oriented towards DOM, requiring a medical opinion
on occupational health and safety or a medical certificate.
Included in the study was any asymptomatic worker
requesting DOM for the issuance of a medical certificate, who
had given informed and signed consent to participate in the
study. The data were collected using a standardized sheet
providing information on socio-demographic, occupational
and immuno-microbiological variables (results of the SARS-
CoV-2 serology). The data were collected by the occupational
physician responsible for issuing the medical certificate; the
tests were carried out by a Biomedical Analysis Engineer
under the supervision of the Hospital Biologist, virologist
who validated the results in 2 copies, one of which was given
to the participant. Every worker who showed a positive
result regardless of the class of immunoglobulin detected
was isolated for 8 days at home and treated free of charge
according to the national Covid-19 treatment protocol.

SARS-CoV-2 serology  was based on 2
immunochromatographic tests allowing the qualitative
detection of IgM and IgG separately on 2 different bands. The
Covid-19 IgM/IgG Rapid Test (Cypress Diagnostics, Belgium)
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is a test that has received the CE mark [10]; it detects
antibodies specific for SARS-CoV-2 membrane antigens
using a single cassette containing 2 strips impregnated with
conjugates coupled to colloidal gold [11]. The Standard Q
Covid-191gM / IgG Duo test (SD Biosensor, Korea), for its part,
detects the same antibodies using 2 different cassettes, one
for IgM and another for IgG [12]. This test has a sensitivity
and specificity of 91.7% for IgM and 79.2% for IgG at 7 days
after disease onset. These diagnostic performances are 100%
for both IgM and IgG 9 days after the onset of the disease
[13,14]. In both cases, the deposition of capillary whole
blood was followed by that of the migration buffer [13,12].
The analyses were carried out according to the instructions
of the manufacturers of the 2 tests used.

Workers who tested positive for SARS-CoV-2 were those
in whom anti-Sars-CoV-2 (IgG and / or IgM) antibodies were
detected in the blood. Recent exposure (between 3 and 6
days) to Sars-CoV-2 corresponded to the presence of IgM
alone while long-standing exposure (> 8 days) resulted in the
presence of IgG [15,16]. The study protocol was approved by
the Ethics and Scientific Committee of the Faculty of Health
Sciences and the Pasteur Institute of Bangui, representing
the National Ethics Committee of the CAR. The results were

Virology & Immunology Journal

entered and analyzed using Epi-Info software, version
7 (WHO, Geneva & CDC, Atlanta). The proportions were
estimated with a 95% confidence interval (95%CI). The
difference was considered significant when the intervals of
the 2 groups were not overlapping. Fisher’s exact test was
used, with online software (https://biostatgv.sentiweb.
fr/?module=tests/fisher), to compare the proportions of
categories of qualitative variables with a significance level of
5%.

Results

During the study period, SARS-CoV-2 serology was
offered to 105 workers, of whom 97, or 92.4% (8/107) gave
their consent to participate in the study; the proportion of
refusals was therefore 7.6%. There is no socio-demographic
difference between the 8 who refused to participate in the
study and the 97 who consented. Fifty (50) participants were
men (52.0%), for a sex ratio (M / F) of 1.1. The average age
of the workers was 34.3 years with extremes of 18 and 67
years; the most represented age group was under 40 with
76.3%. Eighty (82.5%) workers resided in Bangui and 81, or
83.5%, stated that they comply with the barrier measures
against Sars-CoV-2 transmission (Table 1).

Characteristics Number Percentage (%)
Sex
Male 50 50.0
Female 47 48.0
Age (years)
<40 74 76.3
40-59 20 20.6
260 3 3.1
Vaccinated
Yes 43 44.3
No 54 55.7
Origin
Bangui City 80 82.5
Suburb 17 17.5
Compliance with barrier measures
Yes 81 83.5
No 16 16.5

Table 1: Socio-demographic characteristics of workers.

Regarding the profession, 4 socio-professional groups
were the most represented with a cumulative frequency
of 68.0%: health workers, engineers, administrators and
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teachers with a respective frequency of 20.6%, 19.6%, 17.5%
and 10.3% (Figure 1).

Copyright© Mossoro-Kpinde CD, et al.


https://medwinpublishers.com/VIJ

Virology & Immunology Journal

Guardian
Secretary
Planton
Storekeeper
Seamstress
Cartographer
military
Economist
Household
Accounting
Trader
Teacher
Administrator
Engineer

Health worker

B B = ] [ ]

=

-y

10.3

-
in

20.6

0,0 5.0 10,0 15.0 20,0 25,0 L™

Figure 1: Distribution of the 97 workers according to the occupations identified during the study:.

The 2 tests used gave the same results in the same
workers: 18 workers (18.6%; CI [14.7-22.6]) had a positive
Sars-CoV-2 serology, including 1 with only IgM positivity
(1.0%), 1 other (1.0%) a positivity of the 2 classes of
Antibodies (IgM and IgG) and 16 with a positivity of IgG only
(16.6%). The distribution of Sars-CoV-2 serology results
according to the different characteristics showed that the
women were more predominantly seropositive (p = 0.001);
positive serology was more observed in young people
(<40 years; p = 0.01); no difference was observed between
vaccinated and unvaccinated. Compliance with barrier
measures was significantly associated with a high prevalence
of anti-Sars-CoV-2 antibodies (0.005). The inhabitants of
Bangui were more seropositive than those of the suburbs (p
= 0.05); positive serology was significantly more observed
among theoretically highly exposed professions (health
professionals, teachers and traders) than workers in other
sectors of activity (p = 0.0003).

Discussion

We report here the first data relating to Sars-CoV-2
seroprevalence among workers in Bangui. The sex ratio
(M / F) was 1.1; the average age of workers of 34.3 years;
44.3% were vaccinated against Sar-CoV-2, 82.5% of workers
requesting medical certificates resided in Bangui and 83.5%
claimed to respect the barrier measures against Sars-CoV-2
transmission (Table 1). The Sars-CoV-2 seroprevalence was
18.6% of which 2.0% carried IgM. Female sex (p = 0.001),
young age (<40 years; p = 0.01), residence in Bangui (0.05),
compliance with barrier measures, (0.005) and healthcare

Mossoro-Kpinde CD, etal. Firstand Preliminary Data about Sars-CoV-2 Serology among Asymptomatic

Workers in Central African Republic. Virol Immunol ] 2022, 6(1): 000285.

workers, teachers and traders were significantly (p = 0.0003)
more associated with Sars-CoV-2 seropositivity (Table 2).

Sars-CoV-2 infection has caused great upheaval in the
world of work. With the advent of the Sars-CoV-2 vaccine,
it is becoming crucial to identify the professions most at
risk in order to offer them vaccination as a priority. If the
RT-PCR and the antigenic tests make it possible to detect
the carriage of the virus, which is a very transient event,
the serology makes it possible to identify the carriers of
antibodies, whether they are vaccinated or not. They had
contact with Sars-CoV-2 by any way. However, the study
used rapid tests less efficient than the reference serological
technique, the virus neutralization test, reserved for high-
security reference laboratories (biosafety level 3). The risk
of infection can be mitigated in this technique by using viral
pseudo-particles carrying the spike protein of Sars-CoV-2
[17,18]. But the limited resources of our country do not
allow us to use such a technique because of their expensive
costs. Our laboratories no longer use rapid tests to make
the diagnosis. This limitation was compensated by using
2 tests to minimize the lack of reliability of each of the 2.
The Standard Q Covid-19 IgM / IgG Duo test (SD Biosensor,
Korea) has already shown good performance [13,14]; it
would confirm or not the performance of the Covid-19 IgM
/ 1gG Rapid Test (Cypress Diagnostics, Belgium), both being
used in the country without prior evaluation. The 2 tests
used gave the same results in the same workers, indicated
that the biological methodology is valid. Some information
was obtained by interview and it is not possible to verify its
veracity. So this is the real limitation of the study.
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Workers Sars-CoV-2 serology p-
Characteristics Positive Négative Value
Sex
Male 5 54
0.001
Female 13 25
Age (years)
<40 15 49
40-59 2 30 0.01
260 0
Vaccinated
Yes 10 40
NS
No 8 39
Origin
Bangui 12 68
0.05
Suburb 6 11
Compliance with barrier measures
Oui 11 70
0.005
Non 7 9
Occupation
Theoretically very exposed* 13 22
ALSAY 0.0003
Theoretically less exposed# 5 57

Table 2: Percentage distribution of positive and negative serologies among workers according to their socio-demographic and

professional characteristics.

*The theoretically highly exposed professions are those which, in their activities, are in regular contact with many other people.
These are healthcare workers, teachers and traders. They are grouped here with a total number of 35 workers.

#The theoretically low-exposure professions include the other socio-professional categories with a total nomber of 62 workers.

Despite this limitation, the seroprevalence of Sars-CoV-2
in our study was 18.6%. This seroprevalence is relatively
comparable to the average of the seroprevalences of African
countries which is 22.0% (15.0% -30.0%), obtained by
Chisale in a metanalysis and review [19] and the average
of the Sars-CoV-2 séroprevalence in West Africa. The Sars-
CoV-2 seroprevalence in our serie is higher than the averages
of the seroprevalences of the countries of East Africa on
the one hand and those of North Africa on the other hand.
Although our study was carried out during the vaccination
campaign for healthcare workers, the elderly and those with
co-morbidities, the Sars-CoV-2 seroprevalence observed
is low compared to the average seroprevalence of studies
carried out in Central Africa which is 41.0% (14.0-72.0%)
[19]. The seroprevalence of Central African countries taken
individually was 36.2% in Libreville in Gabon [20], 40.8% to
41.2% in Bukavu in Democratic Republic of Congo [16,21];
29.2% in urban districts in Cameroon [22] and 17.6% in
Brazzaville in Congo [23]. The Sars-CoV-2 seroprevalence of
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our series is very close to that obtained by Batchi-Bouyou in
Brazzaville in Congo, which used a methodology similar to
ours. Its study was carried out in the general population and
our study on asymptomatic workers in search of a medical
certificate. Despite this difference, our two Sars-CoV-2
seroprevalences are very close: 17.6% in Brazzaville [23] and
18.6% in Bangui. On the other hand, the studies carried out
in Central Africa which showed Sars-CoV-2 seroprevalences
higher than ours, used study populations which seem to be
more at risk of Covid-19: the patients coming to carry out the
laboratory examinations in Gabon [20] , healthcare workers
in the DRC [21], travelers and workers seeking medical
certificates in the DRC [16], except the study made by Nwosu
in Cameroon in the general population [22] . These studies
show that the Sars-CoV-2 seroprevalence is higher in Central
Africa [16,20-22] particularly and that it increases over time
with the duration of circulation of Sars-CoV-2 in a population
[19].
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Our study identified 4 main factors associated with
a positive Sars-CoV-2 serology: age under 40 years (p =
0.01), female sex (p = 0.01), residence in the city (Bangui)
(p = 0.005) and professions in regular contact with the
population (p = 0.0003). The association between young
age and a positive Sars-CoV-2 serology has also been noted
by other authors [19,24]. This association would be linked
to the fact that the high media coverage of the Covid-19
pandemic which, as a general rule, is benign among young
people, the relatively low morbidity and mortality of
Covid-19 in the CAR, the lack of objectivity in the behavior
of some responsible for the fight against Covid-19 and
false information conveyed by social networks have largely
contributed to the non-application of preventive measures of
Covid-19 by young people. At the start of the epidemic in CAR
in March 2020, health authorities claimed that masks were
only for the sick. Hence the difficulty of acceptability of the
mask in young people. This could explain the fact that young
people (<40 years old) were more Sars-CoV-2 seropositive
than those over 40 years old. Along with age, female gender
was also associated with positive Sars-CoV-2 serology (p =
0.001). This female predominance has been observed in a
meta-analysis on African studies [19] while some studies
have found a high Sars-CoV-2 seroprevalence among men
[25]. However, a pooled analysis of meta-analyzes carried
out with a global representation of the data, showed that the
difference is not statistically significant [26]. Relative gender
differences are also confirmed by the absence of a gender
factor in the WHO and Africa CDC reports [7, 27].

Living in an urban area was also associated with positive
Sars-CoV-2 serology (p = 0.005). This result confirms those
obtained in the State of Niger in Nigeria [28]. This more
pronounced attack in urban areas should be linked to the
density of the population with frequent meetings of people
in closed environments, in particular for professional
reasons. This also should explain the high prevalence (p
= 0.0003) of anti-Sars-CoV-2 antibodies among people
whose work requires meeting others (teachers, healthcare
professionals, traders), noted in our study. This observation
has already been reported by numerous studies, in particular
those carried out in Central Africa [19, 21]. On the other
hand, another study in the DRC showed that few healthcare
workers had anti-Sars-CoV-2 antibodies than other workers
[16]. On the one hand, the more frequent attack of healthcare
professionals by Sars-CoV-2 is linked to their activities which
consist of caring for the sick. During the Covid-19 period,
most of the activities of healthcare professionals come
down to taking care of patients with Covid-19. Overwork
and fatigue are factors favoring accidents, especially in the
workplace, would explain the high Sars-CoV-2 seroprevalence
among healthcare professionals. On the other hand, however,
healthcare workers familiar with the virus and the disease
would be the people who theoretically would protect
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themselves better against transmission of the virus. In
the specific Central African Republic context, protective
equipments (in particular masks) were not provided to
healthcare professionals until one of them tested positive for
Sars-CoV-2 by PCR when he was attending a meeting, while
presenting a symptomatology very suggestive of Covid-19. In
all cases, these data suggest an active screening strategy for
Sars-CoV-2 in the occupational groups most at risk [29].

Conclusion

The Sars-CoV-2 seroprevalence in the workplace in
CAR is 18.6%. This Sars-CoV-2 seroprevalence remains low
despite the introduction of vaccination against Sars-CoV-2
which is gradually spreading in CAR with 44.3% of workers
vaccinated. The Sars-CoV-2 seroprevalence is significantly
higher among healthcare professionals, teachers and
traders. These workers are therefore among the most
exposed occupations in the CAR which must be the subject
of close surveillance or even priority vaccination. Further
studies should be carried out to understand the acceptability
of vaccination and the Kkinetics of antibodies following
vaccination in CAR.
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