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Abstract

Introduction: In Sub-Saharan Africa, the true extent of the COVID-19 pandemic is not known due to the low number of tests performed and
the large proportion of asymptomatic cases in the populations. This was a seroprevalence study of SARS-CoV-2 antibodies in blood donors to
assess the extent of virus circulation in Burkina Faso.

Methodology: It was a cross-sectional study that included unpaid blood donors between March and April 2022. A rapid diagnostic test was
used to screen SARS-CoV-2 antibodies in donors' plasma. Adjustment was made based on the performance of the test evaluated in a national
quality control.

Results: A total of 3,084 blood donors were recruited, of whom 58.7% were male and 59.8% were from urban areas. The mean age was 22.9 +
5.8 years, with donors aged 20 to 29 years accounting for 64.2%. The adjusted seroprevalence was 87.2%; 95% CI (86.4— 87.9). There was no
difference in SARS-CoV-2 seropositivity between men and women, and between urban and rural areas. Donors aged 30-39 years had 0.5-fold
lower odds of having SARS-CoV-2 antibodies than those under 20. Similarly, compared to Bobo-Dioulasso, blood donors from the Dédougou,
Fada N'Gourma, and Koudougou centres had 0.5, 0.2, and 0.5 times lower odds of having SARS-CoV-2 antibodies, respectively.
Conclusions: The study indicates a high population exposure to SARS-CoV-2, in contrast with the official reports from the national surveillance
system. It underscores the need to strengthen surveillance and public health interventions both in urban and rural areas.
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Introduction
The coronavirus disease 2019 (COVID-19)

alarming levels of spread and severity and by the
alarming levels of inaction”. A call was made to all

pandemic caused by the severe acute respiratory
syndrome coronavirus type 2 (SARS-CoV-2) broke out
in Wuhan, China in December 2019 [1]. Within weeks,
it was declared a global health emergency by the World
Health Organization (WHO), regarding both, “the

countries to take measures to contain the spread of the
virus [1]. On March 11, 2020, it was declared a global
pandemic [2]. As of January 20, 2023, WHO reported
663,640,386 confirmed cases globally with 6,713,093
deaths worldwide. In Sub-Saharan Africa, the
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cumulative number of confirmed cases and deaths were
respectively 9,466,921 and 175,177. Compared to the
other continents, Africa had fewer number of reported
cases [3]. However, this low number of cases in Africa
is far from reflecting the real extent of the epidemic on
the continent. Indeed, it is known that the number of
cases of a disease detected and reported depends largely
on, among others, the availability and accessibility of
screening tests, the effectiveness of the epidemiological
surveillance system, and the clinical presentation of the
disease [4].

In the context of the COVID-19 outbreak, Africa,
as with other infectious diseases, was confronted with a
weak case detection and surveillance system [5-7].
While developed countries had implemented large-
scale screening, in Africa, testing was mainly offered to
people with symptoms consistent with COVID-19 and
to travelers [8]. Thus, the low number of cases in Africa
is more a result of under-diagnosis. This was amplified
by the relatively low clinical expression of the COVID-
19 cases in Africa, contrary to predictions made early
during the pandemic [9]. In addition, certain messages
and rumors disseminated on conventional and social
media have contributed to the population's mistrust of
the reality of the pandemic, which has not encouraged
people to be tested and later to be vaccinated against
COVID-19 [10,11].

As in other parts of the world, COVID-19 has had a
significant impact on various socio-economic
conditions in sub-Saharan African (SSA) countries [9].
The use of health services, particularly blood
transfusion services, by the population has been
affected [12]. There is no evidence of transmission of
SARS-CoV-2 through blood transfusion. Nevertheless,

Figure 1. Blood collection aeras of the nine regional blood
transfusion centers in Burkina Faso.
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WHO has recommended that measures be taken to
avoid collecting infected or at-risk individuals as a
precautionary measure and to avoid exposing staff and
blood donors [13]. These measures include encouraging
self-deferral or deferral of probable, suspected, or
confirmed cases for at least four weeks or longer, as
appropriate. Overall, the COVID-19 pandemic has had
a negative impact on blood availability [12,14].

Several seroprevalence studies of SARS-CoV-2
infection have been conducted in many SSA countries
[15-18]. Almost all of them revealed a large circulation
of the virus within the different populations. In Mali,
seroprevalence increased from 12% in September 2020
to 69.8% in May 2021 [18]. In October and November
2021, seroprevalences of 42.5% and 53.5% were noted
in Nigerian urban and rural areas respectively [15]. In
Ghana, Madagascar, and Burkina Faso, seroprevalences
reached approximately 41.2%, 41.5% and 55.7%,
respectively [17]. Studies conducted among healthy
blood donors revealed such a trend [19,20]. Indeed,
from September 2021 to April 2022, a seroprevalence
of 62.7% was found in Cameroonian blood donors [19].
In Malawi, this seroprevalence increased from 18.5% in
October 2020 to 64.9% in May 2021 [20].

In Burkina Faso, several studies on the prevalence
of SARS-CoV-2 antibodies have been conducted
[16,17,21]. However, the data published so far are quite
disparate. They have focused either on limited
geographical areas [17] or on specific groups (health
workers, HIV-infected individuals) [16,21]. Therefore,
this seroprevalence survey IgM/IgG antibodies against
SARS-CoV-2 in healthy blood donors was conducted
to assess the reality of SARS-CoV-2 infection in the
general population in Burkina Faso.

Methodology
Study setting and design

It was a cross-sectional study consisting of SARS-
CoV-2 antibodies screening among healthy blood
donors from March to April 2022 in nine regional blood
transfusion centers (RBTC) affiliated with the National
blood transfusion center (NBTS) of Burkina Faso
(Figure 1).

Burkina Faso reported its first cases of COVID-19
in early March 2020 in Ouagadougou. Bobo-Dioulasso
and other regions of the country were gradually
affected. Several waves have been recorded, including
the Omicron wave in early 2022 [22]. But as in most
SSA countries, health facilities have never been
overwhelmed by patients, as has been the case in some
European countries and the United States. As of the end
of April 2022, a cumulative total number of 20,929
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confirmed cases and 385 deaths have been recorded
nationwide [23]. Vaccination against COVID-19 was
introduced on June 2, 2021, for people over 18 years
old, before being extended to those aged 12 to 18 at the
end of 2021. At the time of this study sample collection,
2.53 million people had received at least one dose, i.e.,
11.9% of the population and 1.6 million (7.2%) had
received the full vaccination schedule. The coverage
areas of the Gaoua, Ouahigouya, Kaya, Fada N'Gourma
and Tenkodogo RBTCs each had fewer than 200,000
people vaccinated, those of Dédougou and
Ouagadougou between 200,000 and 300,000, and those
of Koudougou and Bobo-Dioulasso just over 400,000
individuals [23].

Study participants and sample size

The study included individuals accepted for whole
blood donation in one of the nine blood centers during
the study. In Burkina Faso, blood donation candidates
undergo medical pre-donation screening using a
standardized questionnaire. The standard selection
criteria were designed to identify risk factors for HIV,
HBV, HCV, and syphilis, as well as medical
contraindications to blood donation. During the
COVID-19 pandemic, additional criteria were applied
to identify influenza-like symptoms within 28 days
prior to donation and situations of close contact with
suspected or confirmed COVID-19 cases, as
recommended by WHO [13]. Donors of both sexes
(male/female), between the ages of 18 and 60, with no
risk factors for HIV, viral hepatitis B and C, syphilis, or
any current or recent infectious or chronic disease, are
accepted for blood donation.

Assuming a defined population (N) of
approximately 150,000 blood donors, a hypothetical
seroprevalence (p) of 50%, an absolute error (e) of 2%,
an alpha (a) of 5%, and Z, of 1.96, the study sample
was estimated at 2,364 blood donors using the formula
below [24]:

Np (1 —-p)

X =
o2
p)
Z g
This sample was divided between the blood
transfusion centers in proportion to the number of blood

donations they collect each year.

(N-1) + p(1-p)

Data collection and serological analysis for SARS-
CoV-2 antibodies

Data concerning donors' sociodemographic
characteristics (age, sex, residence), ABO/RhD blood
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group, and serological status (HIV, HCV, HBV, and
syphilis) were collected from blood centers’ databases.
Blood samples taken at the time of blood collection for
the mandatory blood unit release tests were used for
SARS-CoV-2 antibodies testing. The samples were
stored in a monitored-temperature refrigerator at 2-8 °C
until testing was performed, within a maximum of 3
days. The rapid diagnostic tests (RDT) COVID-19
IgM/IgG Rapid test Cassette”™ kit, Lot N° 2008293, Ref:
GCCOV-402a (Zhejiang Orient Gene Biotech CO.,
Ltd; Zhejiang, China) were used. The COVID-19
IgM/IgG Rapid test is approved by the European Union
(CE mark) and the Chinese National Medical Products
Administration. The Food and Drugs administration
issued an emergency use authorization (EUA) on 29
May 2020.

Briefly, the test uses the principle of lateral flow
immunochromatography to produce a qualitative result
based on the appearance or not of a red colour on the
IgM or IgG line or both. Indeed, the test consists of a
two-well cassette, one for the patient's biological
sample (whole blood/serum/plasma) and one for the
buffer solution. The sample well contains recombinant
SARS-CoV-2 antigens consisting of the receptor-
binding domain (RBD) of spike protein bound in
nitrocellulose with human anti-IgM antibodies (IgM
test line), human anti-IgG antibodies (IgG test line) and
rabbit anti-IgG antibodies (C control line) and coated
with a colorimetric conjugate that changes colour with
the buffer. The intrinsic performance of the assays
claimed by the manufacturer, based on tests performed
on whole blood from symptomatic patients with
positive RT-PCR and convalescent patients, was a
sensitivity of 87.9% (for IgM) / 97.2% (for IgG) and a
specificity of 100% for IgG and IgM [25].

Quality control and assurance

Tests were performed and the results interpreted as
per as manufacturer’s instructions [25] by trained
technicians and medical biologists. A performance
evaluation of the COVID-19 IgM/IgG Rapid test
Cassette® kit in comparison (gold-standard) with
WANTAI SARS-CoV-2 Ab ELISA® kit (Beijing
Wantai biological and pharmacy Enterprise co, Ltd,
Beijing, China) on the “Elisys Uno” automated machine
(Human, Germany) has been conducted in Burkina
Faso, prior to the introduction of COVID-19
vaccination. The WANTAI SARS-CoV-2 Ab ELISA is
a CE mark and FDA's EUA sandwich enzyme
immunoassay with a recombinant RBD of SARS-CoV-
2 spike protein, that is intended for qualitative detection
of total antibodies (including IgG and IgM) in human

355



Sawadogo et al. — SARS-CoV-2 antibodies' prevalence in blood donors

serum and plasma. After classifying the RDT results as
True/False positive and True/False negative on the
basis of the ELISA results, the performance
calculations showed a sensitivity/specificity of 51.6% /
97.4%, positive/negative predictive values (PPV/NPV)
0f'95.3% / 66.8% and an accuracy of 74.5% [26]. These
performance values were then used to adjust the
prevalence of total anti-SARS-CoV-2 antibodies using
the following formula [27]:
Pprajustea = Pcruae X PPV + 1 -

PCrude) X (1 — NPV) s with PAdjusted and Pcgde as
adjusted and crude prevalence, PPV and NPV as
positive predictive value and negative predictive value
respectively.

Statistical analysis

The data collected were entered on an Epi-Info
7.2.5.0 (CDC, Atlanta, GA, USA) and exported into
STATA/SE version 15.1 (College Station, TX:
StataCorp LLC) for analysis. Donor age was classified
into four categories: under 20, 20-29, 30-39, and over
40. The regional capitals, the cities where the blood
centers are located, were considered urban areas. The
other locations were classified as rural areas.
Frequencies and proportions were used to describe
categorical variables and mean with standard deviation
for quantitative variables. Chi-square and odds ratio
were used in univariate analysis and multivariable
logistic regression to compare SARS-CoV-2 antibodies
between different groups according to donors and blood

Table 1. Baseline characteristics of the blood donors included in
the study, Burkina Faso, April 2022 (n = 3,084).

Characteristics n %

Sex

Male 1,809 58.7
Female 1,275 41.3
Age group (years)

<20 788 25.6
20-29 1,979 64.2
30-39 223 7.2
40 and over 94 3.0
Residence

Urban 1,845 59.8
Rural 1,239 40.2
Blood centre

Bobo — Dioulasso 493 16.0
Dédougou 201 6.5

Fada N’Gourma 298 9.7

Gaoua 250 8.1

Kaya 220 7.1

Koudougou 296 9.6

Ouagadougou 826 26.8
Ouahigouya 249 8.1

Tenkodogo 251 8.1

Blood collection sites

Mobile collection 2,548 82.6
Fixed site 536 17.4
Overall 3,084 100

J Infect Dev Ctries 2025; 19(3):353-361.

donation characteristics at the significant threshold p <
0.05.

Ethical considerations

The Health Research Ethics Board approved the
study (Decision No. 2022-04-089). Each study
participant provided written informed consent prior to
enrolling in the study. The anonymity and
confidentiality of study participants' information were
respected.

Results

A total of 3,084 healthy voluntary and unpaid blood
donors, including 58.7% male donors were enrolled.
Donor age ranged from 18 to 67 years, with an average
of 22.9 + 5.8 years; donors aged 20 to 29 years
accounted for 64.2%. Blood donors from urban areas
represented 59.8% and 82.6% donated blood at mobile
collections (Table 1). A total of 2,684 sera tested
positive for SARS-CoV-2 antibodies, giving an overall
crude seroprevalence of 87.0%. After adjustment for
test kit sensitivity and specificity, overall
seroprevalence was 87.2 (95% CI 86.4— 87.9) (Table 2).
The prevalence of SARS-CoV-2 antibodies was quite
similar in men and women (87.3 vs. 87.1%; p = 0.845)
and in urban and rural areas (87.3 vs. 87.1%; p = 0.785)
in univariate analysis. Blood donors aged 40 years or
older were more affected (p = 0.000) (Table 2).

As shown in Table 2, SARS-CoV-2 antibodies were
more common in blood group AB (89.3%) than in the
other blood groups (p = 0.084). There was also no
difference based on the presence or absence of D
antigen (p = 0.081).

In multivariable logistic regression analysis, donors
aged 30-39 years had 0.5 (95% CI: 0.3-0.8) fold lower
odds of having SARS-CoV-2 antibodies compared to
those under 20 years. Similarly, compared to Bobo-
Dioulasso, having donated blood at the Dédougou, Fada
N'Gourma, and Koudougou blood centers had 0.5 (95%
CI: 0.3-0.8), 0.2 (95% CI: 0.1-0.3), and 0.5 (95% CI:
0.3-0.8) fold lower odds of having SARS-CoV-2
antibodies, respectively. However, donors from the
Ouagadougou blood centre were twice as likely to have
antibodies (OR = 2.2; 95% CI (1.3-3.3), p = 0.001).
ABO and RH blood groups were not associated with
SARS-CoV-2 antibody positivity (Table 2).

Discussion

The objective of this study was to determine the
prevalence of IgM/IgG antibodies against SARS-CoV-
2 in blood donors. Of the 3,084 healthy blood donors
screened using RDT, an overall crude seropositivity
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(IgG and IgM antibodies) of 87.0% and an adjusted
seroprevalence of 87.2% (after adjustment to RDT
sensitivity and specificity). Donor age and blood center
location were the factors associated with SARS-CoV-2
antibody seropositivity.

This is one of the main studies that have assessed
the seroprevalence of SARS-CoV-2 antibodies in
Burkina Faso, because of its large sample size and the
number and geographic dispersion of the localities
involved. However, it did not cover all administrative
regions of the country and included only blood donors,
a selected population that did not include persons under
18 and over 65. In addition, at the time of the study,
COVID-19 vaccines had already been introduced in
Burkina Faso for almost a year (on June 2, 2021).
Therefore, anti-SARS-CoV-2 antibodies resulting from
vaccination in some individuals may have biased the
study results, given that the test used did not allow
natural antibodies to be distinguished from post-
vaccination antibodies. However, the impact of these
post-vaccination antibodies could be relatively
marginal, given the low level of public interest in
vaccination. Only people who had to travel felt the need
to be vaccinated to meet the requirements of the
destination countries. At the time of this study, only

J Infect Dev Ctries 2025; 19(3):353-361.

11.9% of the population had received at least one dose
of vaccine [23]. The RDTs used are described as having
technical limitations related to the possibility of cross-
reactions, poor technical operation (handling or
interpretation errors), or lack of sensitivity (presence of
inhibitors or antibody degradation) leading to false
positive or negative results [28]. Nevertheless, the
determination of overall antibody carriage in blood
donors provides an indication of the extent of exposure
to the virus in the general population.

The overall adjusted seroprevalence of 87.2% with
a large majority of IgG antibodies, shows that SARS-
CoV-2 was widely circulating in the population of the
study areas. Thus, official data reporting a cumulative
number of 20,929 confirmed [23] appear to be
underestimated. This high seroprevalence is consistent
with the population's perception and attitudes toward
measures to prevent SARS-CoV-2 transmission [29].
Moreover, this high seroprevalence is detected in a
context of low population adherence to COVID-19
vaccination and after the wave of the Omicron variant
[22], which has been described as more contagious (10
times more than the original strain and 2 times more
than the Delta variant [30]). Indeed, the response to
COVID-19 in Burkina Faso has been marked by

Table 2. Crude and adjusted prevalence of anti-SARS-CoV-2 antibodies and associated factors in univariate and multivariable logistic

regression analysis in Burkina Faso, April 2022.

% positivity to SARS-CoV-2 antibodies (95% CI)

Univariate analysis Multivariable logistic

Characteristics n regression

Crude prevalence Adjusted prevalence OR (95% CI) p OR (95% CI) P
Overall 3,084 87.0 (85.7 — 88.1) 87.2 (86.4— 87.9) - - - -
Sex
Male 1,809 87.1(85.4-188.5) 87.3 (86.2—88.1) Ref. - Ref.
Female 1,275 86.8 (84.8 — 88.6) 87.1(85.9-88.2) 1.0 (0.8-1.2) 0.845 1.0 (0.8 —1.3) 0.968
Age group (years)
<20 788 88.3(85.9-90.4) 88.0 (86.5—89.3) Ref. Ref.
20-29 1,979 86.3 (84.8 -87.8) 86.8 (85.9-87.7) 0.8(0.6—1.1) 0.166 0.9(0.7-1.1) 0.324
30-39 223 84.7 (79.4 - 88.9) 85.8 (82.5-88.4) 0.7 (0.5-1.1) 0.155 0.5(0.3-0.8) 0.007
40 and over 94 86.4 (85.1-287.5) 86.8 (86.0—87.5) 1.9 (0.6 -4.6 0.129 1.7 (0.7-4.3) 0.215
Residence
Urban 1,845 87.1 (85.5-88.5) 87.3 (86.3—88.1) Ref. Ref.
Rural 1,239 86.8 (84.7 - 88.5) 87.1 (85.8-88.1) 1.0 (0.8-1.2) 0.785 0.9 (0.6-1.1) 0.318
Blood centre
Bobo — Dioulasso 493 89.6 (86.6 —92.0) 88.8 (87.0-90.3) Ref. Ref.
Dédougou 201 81.6 (75.6 —86.4) 83.9 (80.1- 86.8) 0.5(0.3-0.8) 0.004 0.5(0.3-0.8) 0.007
Fada N’Gourma 298 63.8 (58.1 - 69.0) 72.8 (69.3—76.0) 0.2 (0.1-0.3) 0.000 0.2(0.1-0.3) 0.000
Gaoua 250 87.6 (82.9-91.1) 87.6 (84.7-89.8) 0.8 (0.5-1.3) 0.399 0.8(0.5-1.3) 0.444
Kaya 220 87.3(82.2-91.1) 87.4 (84.2-89.8) 0.8 (0.5-1.3) 0.350 0.7(04-1.2) 0.178
Koudougou 296 82.1(77.3-286.1) 84.2 (81.2-86.7) 0.5(0.3-0.8) 0.003 0.5(0.3-0.8) 0.002
Ouagadougou 826 95.0 (93.3 -96.3) 92.2 (91.1-93.0) 22(14-34) 0.000 2.1(13-3.3) 0.001
Ouahigouya 249 90.0 (85.5-93.1) 89.1(86.3-91.0) 1.0 (0.6 -1.7) 0.897 1.1(0.7-1.9) 0.686
Tenkodogo 251 88.8(84.3-92.2) 88.3 (85.5-90.4) 0.9 (0.6-1.5) 0.734 0.9 (0.5-1.5) 0.693
ABO blood group
A 700 88.9 (86.3-91.0) 88.4 (86.8 —89.7) Ref. Ref.
B 853 87.2 (84.8-89.3) 87.3 (85.9-88.6) 0.8(0.6—-1.2) 0.325 0.8(0.6-1.2) 0.306
(¢} 1,375 85.4(83.5-87.2) 86.2 (85.0-87.3) 0.7 (0.6-1) 0.032 0.8 (0.6 —1.0) 0.068
AB 156 90.4 (84.6 —94.1) 89.3 (85.7-91.6) 1.2(0.7-2.1) 0.580 1.2(0.6-2.2) 0.582
RhD antigen
Negative 233 83.3(77.9-287.5) 84.9 (81.6-87.5) Ref. Ref.
Positive 2,851 87.3 (86.0 — 88.4) 87.4 (86.6— 88.0) 1.4(1.0-2.0) 0.082 1.3(09-1.9) 0.136

357



Sawadogo et al. — SARS-CoV-2 antibodies' prevalence in blood donors

controversy, rumors, and misinformation [4]. The
reality of the disease has been denied, mocked, and even
presented as a disease that only affects the wealthy. This
affected the public acceptability of barrier measures and
other public health interventions [33].

Studies in other SSA countries, both among blood
donors and in other population groups, have shown a
similar pattern of the COVID-19 pandemic [15-20].
These high seroprevalences show that even if the
apocalyptic predictions (based on the weaknesses of its
health systems, the lack of resources to implement
adequate protective measures, the promiscuity, and
poverty of the populations, etc.) [34] have not been
realized, the virus has nevertheless spread among these
populations. Suppose the low number of confirmed
cases reported in SSA countries is rather explained by
the low number of tests performed daily (usually
reserved for symptomatic patients and travelers). In that
case, it should also be noted that health services have
not been particularly overwhelmed by patients
presenting signs compatible with COVID-19 [35]. This
indicates that there have been more pauci- or
asymptomatic forms in SSA than in other continents.
Many factors have been suggested to explain this
situation. These include the relative youth of the
population [35,36], early implementation of protective
measures for vulnerable individuals, etc. Another
plausible explanation is the cross-reactive immunity
due to the other human coronaviruses that have
circulated widely in SSA. Indeed, several studies on
sera from African subjects collected before the onset of
the COVID-19 pandemic show the presence of
antibodies cross-reacting with SARS-CoV-2 particles
[37-40].

Another major finding is that beyond the two major
cities, Ouagadougou located in the central region, and
Bobo-Dioulasso in the west, which were the focus of
attention at the time of the pandemic, other cities in the
country were also affected. Indeed, Gaoua in the
southwest, Kaya in the north-central region,
Ouahigouya in the north, and Tenkodogo in the central-
eastern region had seroprevalences above 87%.
Compared to Bobo-Dioulasso, the economic capital and
second largest city in the country, there was no
significant difference with these secondary cities (p >
0.05). However, seroprevalences in Bobo-Dioulasso
(88.8%) were significantly lower than in Ouagadougou
(92.2%), but higher than in Fada N'Gourma (72.8%).
Overall, there was no significant difference between
urban and rural areas (87.3 vs. 87.1%; p = 0.785). This
indicates that the virus circulates independently of the
level of urbanization in Burkina Faso. A nationwide
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study conducted in Burkina Faso in October 2021,
during the Delta wave, among 6,592 individuals aged 5
years and older from 13 administrative regions, also
noted a similar spread of the virus in urban and rural
areas (unpublished data). Thus, the respect and the
effectiveness of the protection measures against
COVID-19 are a priori the only determining factors of
this propagation. During the early stage of the pandemic
and in the months that followed, the focus was on the
large urban centers (Ouagadougou and Bobo-
Dioulasso); rural areas were more neglected, which
may have facilitated the spread of the virus. One of the
lessons to be learned is that, in such a situation,
prevention efforts must also be directed towards rural
areas, even if they are less populated. This is especially
necessary because access to curative care in these areas
is often more difficult for the population [41].

The risk of carrying anti-SARS-CoV-2 antibodies
was 50% lower in young adults aged 30 to 39 years (OR
=0.5;95% CI: 0.3 - 0.8, p = 0.007) than in adolescents
under 20. Adults aged 40 years and over had 1.7 odds
of being anti-SARS-CoV-2 antibody positive without
statistical significance compared to youth under 20
years of age. These results differ somewhat from
previous data showing an increase in seroprevalence
with age. In Kenya, a population-based study reported
that individuals aged 20-59 years were at least twice as
seropositive as those aged 0-9 years [42]. Immunologic
factors, including the type of immune response
dominated by the local innate immune response
(particularly in the nasopharyngeal mucosa in
individuals younger than 15 years of age), have been
suggested to explain the low presence of circulating
antibodies in children and adolescents [43]. However, it
should be noted that the findings of studies are quite
divergent on the association between age and
seroprevalence. Indeed, some authors also found that
the presence of antibodies is higher in school-age
children, adolescents, and young adults than in children
under five and people over 55 years of age. According
to these authors, this observation could be explained by
greater exposure of these age groups to the virus, due to
frequent human contact in schools and workplaces
[44,45].

Although blood group O (86.2%) and D-negative
(84.9%) subjects had lower seroprevalences compared
to other ABO and RHD blood groups, there was no
statistically significant association according to ABO
blood group or RH D antigen. The ABO blood group
which comprises some carbohydrate epitopes on blood
cells and other tissues has been suspected to influence
the susceptibility to infectious diseases. The wide
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distribution in the environment and the polymorphism
of these carbohydrate molecules mean that they are
suspected of playing a role in the cellular recognition
and binding of pathogenic micro-organisms to target
cells to trigger infection [46]. Therefore, early in the
pandemic, researchers investigated the association
between susceptibility to SARS-CoV-2 infection and
ABO blood group. But the findings are highly
controversial and the mechanisms involved not yet
clearly established, so it is difficult to draw definitive
conclusions. The results of this study were not
consistent with those that advocated a protective
character of blood group O over blood groups [46,47].

Conclusions

During the COVID-19 pandemic, SSA countries
experienced difficulties in performing diagnostic
testing, making the true magnitude of the pandemic
unknown.  Therefore,  population-based  sero-
epidemiological studies of SARS-CoV-2 antibodies
remain the best alternatives for assessing the extent of
the epidemic a posteriori. This study is one of the first
to include most of the country's administrative regions.
Contrary to official reports on the pandemic, the study
shows widespread circulation of the virus in the
country, in both urban and rural areas. It, therefore,
seems necessary that in situations such as the COVID-
19 pandemic, prevention efforts should also be
deployed in rural areas, which are more often than not
poorly equipped with health services and where an
outbreak of severe cases could be more catastrophic.
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