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Abstract

Corona Virus Disease 2019 (COVID-19) is a highly transmissible and patho-
genic viral infection caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), which erupted in Wuhan, China, in 2019 and has spread
worldwide [1]. The objective of this study was to assess the seroprevalence of
SARS-CoV-2 among blood donors in the Republic of Congo. Method: This is
an analytical and cross-sectional study that was carried out during the period
from July to December 2021. Biological analyses were performed with the sero-
logical tests n2019 rapid IgG/IgM from Beijing Diagreat Biotechnologies and
antigen tests from Abbot using the serum for the detection of anti-SARS-Cov-2
antibodies and nasal mucus for the detection of SARS-Cov-2 antigens. Statis-
tical analysis was performed using SPSS version 22. The Results: Out of 2553
donors recruited in our study, we observed a predominance of male sex with
86.1% or a ratio of 6.19, the age group of 18 - 30 years was dominant with
45.9%, family donation represented 59.2%, the dominant profession was
workers with 46.9% and the dominant blood group was O Rh positive with
54%. The prevalence of anti-SRAS-CoV-2 antibodies and antigens were re-
spectively 31.4% for anti-SRAS CoV-2 IgG antibodies, 36.7% for anti-SRAS
CoV-2 IgM antibodies and 2.93% for SARS-CoV-2 antigen.

Keywords

Seroprevalence, Blood Donors, Anti IgM Antibody, Anti IgG Antibody, Antigen,
SARS-CoV-2

1. Introduction

In December 2019, several cases of severe pneumonia of unknown etiology erupted
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in Wuhan, China. Shortly after the first case was reported, the epidemic gradu-
ally spread, reaching almost every country in the world. The causative agent was
the beta coronavirus-SARS-CoV-2, which causes a severe acute respiratory syn-
drome (SARS) called COVID-19 [1]. By the end of the first week of May 2020,
there were more than 3.8 million confirmed cases worldwide and about 260,000
deaths [2]. In the Republic of the Congo, the first COVID-19 case was reported
in March 2020, and currently, as of 15 July, there are 24,483 confirmed cases and
386 deaths [3].

As a major challenge in the diagnosis and management of this disease, several
countries have implemented strategies to control the spread of this pandemic,
adopting measures to limit viral transmission through barrier measures, vacci-
nation and mass screening using simple, sensitive and specific tests that ensure
immediate and accurate results to rapidly identify patients infected with
SARS-CoV-2 [4]. Screening provides information on the prevalence of SARS-
CoV-2 in asymptomatic individuals for two main reasons.

Firstly, asymptomatic individuals are an important source of transmission and
can infect healthy individuals. This is supported by a study in China, which
found that 86% of COVID-19 positive cases were undetected but accounted for
79% of contact cases [5]. Secondly, herd immunity indicates an infection that
has spread within a community [6].

Some authors have assessed the prevalence among blood donors to enhance
and reduce the potential risk of infection through blood transfusion [7]. Others
monitor the circulation of the virus in healthy people. [8] [9]. It is in this context
that we conducted a seroprevalence survey among voluntary blood donors in the

Republic of Congo.

2. Method
2.1. Study Design and Population

This is an analytical and cross-sectional study, including donors able to donate
blood from the inter-departmental blood transfusion centres of the two major
cities of Congo (Brazzaville and Pointe Noire).

Covering the period from July to December 2021. A total of 2553 blood do-
nors were collected in compliance with the barrier measures (hand hygiene,
temperature taking, mandatory mask wearing), whatever the type of donation
(family, volunteer or regular), the suitability for donation was defined, after
the medical screening, as people in good general health and showing no
symptoms of influenza. The importance of screening was explained in the
language of their choice before sample collection and informed consent was
obtained.

The inclusion criteria were as follows:
¢ Blood donor aged 18 - 60 years;

e Not vaccinated;

e No stay in a high-risk country.
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2.2. Sample Collection

We carried out two types of collection at the same time successively after the

medical consultation in which the donor is deemed fit to donate blood:

e Nasopharyngeal with a swab for the determination of SARS-CoV-2 Antigens;

¢ Blood in the satellite bag, the blood bag device designed for the collection of
samples for the biological quality of blood donations. For this purpose, 5 ml
were collected in two tubes (dry and EDTA).

The dry tubes were centrifuged at 3000 rpm for 3 minutes and the recovered
serum was placed in two cryotubes and stored at —20°C for the detection of IgG
and IgM SARS-CoV-2 antibodies, while the EDTA tubes were stored at 4°C for
blood typing.

2.3. Biological Tests

The anti-SARS-CoV-2 Antibody (IgM and IgG) were determined using the
2019-nCoV IgG/IgM Rapid Antibody Test Kit from Beijing Diagreat Biotech-
nologies of China and SARS-CoV-2 Antigen with the PanbioTM COVID-19 Ag
Rapid Test Device from Abbot Diagnostics Jena GmbH of Germany.

2.4. Statistical Analyses

Statistical analyses of the data were performed with SPSS Software version 18.0,
the different groups were compared using the student t-test, and the Significance
thresholds used was 5% (p < 0.05).

3. Results
3.1. Socio-Demographic Variable

Out of 2553 donors recruited in our study, we observed a predominance of
males with 86.1% against 13.9% of females, i.e., a sex ratio of 6.19. The age group
of 18 - 30 years was dominant with 45.9%, family donation represented 59.2%,
the dominant profession was open with 46.9% and the dominant blood group
was O Rh positive with 54%.

3.2. Seroprevalence of Anti-SRAS-CoV-2 Antigens and Antibodies
(IgM and IgG)
The prevalence of anti-SRAS-CoV-2 antibody and antigen was 31.4% for IgG,
36.7% for IgM and 2.93% for antigen, respectively (Table 1).
We found that 2.93 percent of donors were positive for the SARS-CoV-2 anti-
gen, 12 percent also had SARS-CoV-2 IgG antibodies from a long time ago, and
38.6 percent had with IgM antibodies SARS-CoV-2 from just recently (Table 2).

3.3. Seroprevalence of Anti-SRAS-CoV-2 IgM/IgG Antibodies by
Socio-Demographic Characteristics

There were no statistically significant abnormalities between anti-SRAS-CoV-2

IgG and socio-demographic data no age, gender, donor type, occupation and
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blood type we found that most donors with a remote infection were men, that
the dominant age group was younger, that the dominant occupation was blue
collar and that the dominant blood group was group O. Those familial donations

were the most common (Table 3).

Table 1. Seroprevalence of anti-SRAS-CoV-2 antigens and antibodies (IgM and IgG).

Designation Number of donors Percentage
Ag SRAS-CoV-2 Positif 75 2.93
Négatif 2478 97.07
Ac IgG anti-SRAS-CoV-2 Positif 801 314
Négatif 1752 68.6
Ac IgM anti-SRAS-CoV-2 Positif 937 36.7
Négatif 1616 63.3

Table 2. Seroprevalence of anti-SRAS-CoV-2 antigen and antibody positive carriers (IgM

and IgG).
Immunoglobulins SARS-COI: -=2 ;\Sg (gf);;;‘;e Donors P-value
IgM+ 29 (38.6%) 0.29
IgG+ 9 (12%) 0.78
IgG—/IgM— 37 (49.4)

Table 3. Seroprevalence of anti-SRAS-CoV-2 IgG antibodies by socio-demographic cha-

racteristics.
Features Variable IgG+ IgG~ P-value
n (%) n (%)
Gende Male 683 (85.3) 1514 (86.4) 0.84
Female 118 (14.7) 238 (13.6)
18 - 30 359 (44.8) 811 (46.3) 0.39
Age 31-45 342 (42.7) 774 (42.6) 0.38
46 - 60 100 (12.5) 167 (11.1)
Pupil/Student 131 (16.4) 292 (16.7)
Officials 78 (9.7) 204 (4.6) 0.06
Profession Unemployed 206 (25.7) 514 (30.7) 0.79
Worker 375 (46.8) 710 (46.2) 0.45
Health workers 11 (1.4) 32 (1.8)
Family 491 (61.3) 1041 (59.4) 1
Type of donation ~ Volunteers 253 (31.6) 593 (33.9) 0.66
Regular 57 (7.1) 118 (6.7)
o) 403 (50.4) 968 (55.3) 0.46
Blood type A 165 (20.6) 412 (23.5) 0.69
B 191 (23.8) 324 (18.5) 0.85
AB 42 (5.2) 48 (2.7)
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Table 4. Seroprevalence of anti-SRAS-CoV-2 IgM antibodies by socio-demographic cha-

racteristics.
Features Variable IgM+ IgM- P-value
n (%) n (%)
Male 806 (86.1) 1391 (86.2) 0.52
Gender
Female 131 (13.9) 225 (13.8)
18-30 525 (56) 645 (50.8) 0.67
Age 31 -45 332 (38.7) 784 (43.7) 0.45
46 - 60 80 (5.3) 187 (5.5)
Pupil/Student 157 (14.8) 266 (15.9) 0.61
Officials 136 (9.3) 146 (4.5) 0.06
Profession Unemployed 207 (27.7) 513 (30.7) 0.62
Worker 417 (46.9) 669 (46.9) 0.47
Health workers 20 (1.3) 22 (2.0)
Family 559 (59.6) 973 (60.2) 1
Type of donation ~ Volunteers 310 (33.1) 536 (33.2) 0.2
Regular 68 (7.3) 107 (6.6)
0 519 (55.4) 848 (52.5) 0.85
A 180 (19.2) 397 (24.6) 0.85
Blood type
B 194 (20.7) 325 (20.1) 0.73
AB 44 (4.7) 46 (2.8)

Comparinganti-SRAS-CoV-2 IgM and socio-demographic data,no statistically
significant differences were observed for age, gender, type of donor, occupation
and blood type in contrast to SARS-CoV-2. We see that most donors whit recent
infection were men, that the youngest age group is the most common, that blue
collar jobs are the most common occupation, that type O blood is the most

common blood type and that family donation were the most common (Table 4).

4. Discussion

The objective of this study was to determine the seroprevalence of SARS-CoV-2
in blood donors. We collected 2553 blood donors, of whom 75 were positive for
the SARS-CoV-2 antigen, a rate of 2.9%. Of these, nine (9) were positive for IgG
antibody to SARS-CoV-2 and twenty-nine (29) were positive for IgM antibody
to SARS-CoV-2. These infected donors were all asymptomatic when they pre-
sented at the donation site. The hypotheses that can arise are remote immune
sensitivity to SARS-CoV-2 or chronic carriers.

It also revealed that the prevalence of IgG and IgM antibodies to SARS-CoV-2
in blood donors was 31.4% and 36.7%, respectively. The positive IgM and IgG
tests for SARS-CoV-2 antibodies detected in the donor blood samples indicate:
firstly, that they are asymptomatic donors and, secondly, that they are probably
in the early convalescence stage of the infection. IgM is the first antibody pro-
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duced by the immune system. They appear within five to seven days of the onset
of infection and peak at around 21°™ days. If they are detected without IgG, the
person has the virus or has recently contracted it. The high prevalence of an-
ti-SRAS-CoV-2 IgG identified in this study reflects the fact that the disease is
endemic. This high IgG seroprevalence indicates frequent past exposure to
SARS-CoV-2 in blood donors. Immunoglobulin G (IgG) appears around days 10
- 14 after the onset of infection. If it is detected together with IgM, the infection
has occurred within the past month. If its presence is detected without IgM, the
infection occurred more than one month ago; our data is similar to some studies
[10] [11]. On the other hand, other authors report lower seroprevalence of 1.5%
positive for IgM and 4.7% positive for IgG in Angola [12] [13]. The high preva-
lence obtained in our study shows a widespread community transmission of
SARS-CoV-2 and a low vaccination coverage which was 0% in our donors.

These results corroborate those published by Percivalle et a/ in Italy indicat-
ing a low prevalence in female donors of 30% compared to 70% of male donors
[14]. This can be explained by the fact that the number of male donors was in
the majority and that the virus is not gender specific.

In this study, the prevalence of anti-SRAS-CoV-2 antibodies was very high in
young people in the age group 18 - 30 years, in contrast to the age group 46 - 60
years. This is in agreement with the results published by Bobrovitz et a/. in Italy
[15], who stated that seroprevalence is low in the elderly. These results show us
that the exposure of young people to SARS-CoV-2 in Congo is much higher.
This can be explained by the reflection of the Congolese population, which is
young, and the lack of compliance with barrier measures [16]-[21].

Depending on the occupation, seroprevalence was high among workers and
very low among health workers. These values can be explained by the social
standard of living, vaccination and the insufficient number of health workers in
our study. This is in contrast to a study published by Galanis et al, which re-
ported higher seroprevalences among health workers [22]. These results show
that the occupation may be correlated with a higher risk of infection.

This result is similar to that published in Angola, where a prevalence of 85.7%
was found [12]. This may be explained by the predominance of family donation
in sub-Saharan Africa. [18] [21] [23] [24] [25].

The seroprevalence SARS-CoV-2 antibody was high in blood group O donors
compared to other blood groups, but no significant difference was found. In this
study, we note that blood group O donors were more exposed to SARS-CoV-2.
Indeed, N. Liu ef al; Wu et al suggests that compared to individuals of blood
groups O and B, individuals of blood groups A and AB were associated with an
increased risk of death. However, blood group B individuals appeared to have a

reduced mortality rate [26] [27].

5. Conclusion

The present study shows a significant immunological sensitisation to SARS-CoV-2
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in asymptomatic blood donors in the Republic of Congo. There were no statistically
significant abnormalities by gender, age, occupation, donor type and blood type.
Since Congo has a low death rate ,it would be interesting to continue this study to

learn more the different strains.
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