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Objectives: With limited data available from Central Africa, the aim of our study was to evaluate the anti-SARS- 

CoV-2 Ab prevalence in indigenous residents of Bomassa, a village located in the Sangha region in the Republic 

of Congo. 

Methods: Plasma and oropharyngeal swab samples were collected from 304 healthy adult individuals, randomly 

recruited in May 2021 before vaccine introduction in the area. In addition, 82 plasma samples from the same 

area in 2019 were included as controls for the investigation of cross-reactivity against other coronaviruses. The 

SARS-CoV-2 virus was detected by qRT-PCR and sequenced using next-generation sequencing. ELISA was used 

for detecting IgG, IgM, and neutralizing Ab against SARS-CoV-2 antigens. 

Results: Around 4.9% (15/304) of the participants were SARS-CoV-2 positive, with B.1.631 being the only variant 

identified. Of 109 individuals harboring anti-SARS-CoV-2 IgG and/or IgM Ab, 45.9% (50/109) had anti-SARS- 

CoV-2 neutralizing Ab. Of the control samples collected before the pandemic, 3.7% (3/82) were positive for IgG, 

but negative for neutralizing Ab. 

Conclusions: Seroprevalence against SARS-CoV-2 occurred in 25% of the indigenous population sample, with 

almost 50% of these seropositive participants possessing neutralizing antibodies. These findings suggest that the 

spread of SARS-CoV-2 has been underestimated in the Republic of Congo. 
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The coronavirus disease 2019 (COVID-19) caused by the severe acute

espiratory syndrome coronavirus 2 (SARS-CoV-2) is currently the most

mportant public health problem worldwide. Since its emergence in

hina in December 2019, this novel coronavirus had infected over 213

illion people across the globe by August 23, 2021, leading to over 4

illion deaths worldwide ( WHO, 2021 ). The African continent, which

as a population of more than one billion, had reported around 5 539

01 confirmed cases and 131 857 associated deaths for the same period,

ith 201 154 cases and 3133 deaths in Central Africa ( WHO, 2021 ). 

Diagnosis of SARS-CoV-2 infection is based on reliable testing, while

etermining the spread of the disease is highly dependent on the testing
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apacity ( Kobia and Gitaka, 2020 ), which can be especially challeng-

ng in rural areas of sub-Saharan Africa ( United Nations, 2020 ). Sero-

pidemiological studies have reported the presence of specific IgM and

gG Ab against SARS-CoV-2 virus ( Graham, 2020 ; Zhu et al., 2020 ),

hich seem to persist from some days (IgM) to many months (IgG)

 WHO, 2020 ). Thus, several antibody-based serological rapid diagnos-

ic tests ( Graham, 2020 ; Zhu et al., 2020 ) and ELISA tests ( CDC, 2020 )

ave been developed for the detection of current or past SARS-CoV-2

nfection. 

The seroprevalence of anti-SARS-CoV-2 IgG has been reported as

2.3% among truck drivers and assistants in Kenya ( Uyoga et al.,

021 ), 42% among blood donors in Nigeria, 45% among frontline

ealth workers with no COVID-19 symptoms from Ibadan, Nigeria
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 Olayanju et al. 2021 ), 40% among public-sector patients in Cape Town,

outh Africa ( Hsiao et al. 2020 ), and 12.3% among healthcare work-

rs with no COVID-19 in Blantyre, Malawi ( Chibwana et al., 2020 ).

imilarly, anti-SARS-CoV-2 IgM prevalence has been estimated at 41%

mong blood donors from Nigeria ( Nna et al., 2021 ). Together, these

ero-epidemiological data reveal the high exposure of the African popu-

ation to SARS-CoV-2 infection, even though pre-pandemic samples from

ub-Saharan Africa had higher cross-reactivity against SARS-CoV-2 than

hose from the Americas and Europe ( Nkuba Ndaye et al., 2021 ). 

A recent cohort study from the UK reported the association of a past

istory of SARS-CoV-2 infection with an 84% lower risk of reinfection,

ith a median protective effect observed 7 months following the pri-

ary infection ( Hall et al., 2021 ), showing that previous infections pro-

ide strong immunity to future infections. This evidence has been con-

rmed by another report showing the persistence SARS-CoV-2-specific

gG-secreting memory B cells and durable CD8 and CD4 T cells recogniz-

ng distinct viral epitope regions in many individuals for over 200 days

ost infection ( Cohen et al., 2021 ). These findings suggest that reduced

oses of vaccine, as compared with current recommended doses, might

e sufficient for an Ab response boosting in individuals with naturally

cquired anti-SARS-CoV-2 Ab. Thus, data on natural anti-SARS-CoV-2

b responses might help to improve vaccination strategies in the non-

accinated population. 

The Republic of Congo reported its first SARS-CoV-2 infection case

n March 14, 2020, with a total of 13 493 cases identified and 179

eaths reported within the first 17 months of the pandemic in the coun-

ry ( SITREP-171, 2021 ). To date, only seroprevalence data from the cap-

tal Brazzaville have been reported, as these account for more than 60%

f cases. Limited RT-PCR testing capacity restricts the evaluation of the

andemic in the country, particularly in remote regions like the Sangha

egion in the north, where since the beginning of the pandemic 154

ases have been reported so far, with 130 cases in August 2020 and 15

ases in April 2021 (SITREP-141 and SITREP-146, 2021 ). Therefore, this

tudy investigated anti-SARS-CoV-2 seroprevalence in Bomassa village,

ituated in the rainforest in the Sangha region. The collected data will

ontribute to improving the implementation of preventive measures, in-

luding vaccination strategies, in the community. 

aterials and methods 

thical considerations 

The study protocol was reviewed and approved by the Institutional

thics Committee of the Congolese Foundation for Medical Research

Ethical Clearance No. 030/CIE/FCRM/2020). Participation in the study

as voluntary, with written informed consent obtained from each indi-

idual. SARS-CoV-2 diagnosis was performed for each participant at the

ime of enrollment, using reverse transcription PCR (qRT-PCR), and all

ositive results were reported to the physician for care planning accord-

ng to national policy. 

tudy area 

This descriptive cross-sectional study was conducted in Bomassa vil-

age in northern Republic of Congo (2°12 ′ N, 16°11 ′ E), located on the

angha River and the border with Central African Republic ( Figure 1 ).

he village lies 800 m from the Nouabale-Ndoki National Park, which is

nown for its local rainforests and home to wide variety of large mam-

als. The inhabitants of the village are mostly indigenous (Pygmies and

antous) and predominantly illiterate (61%), with hunting, fishing and

ruit picking as their main activities. 

tudy population and sample collection 

The study was carried out between May 20 and June 2, 2021. In to-

al, 304 Congolese residents aged from 18 to 60 years old, and with no
131 
nown COVID-19 symptoms, were randomly recruited across all of Bo-

assa village. In addition, 82 plasma samples collected from individuals

iving in the same area between June and July 2019 (before the COVID-

9 pandemic) were included in the analysis as controls for the investi-

ation of cross-reactivity between SARS-CoV-2 antigens and Ab induced

y other coronavirus antigens. Data on the participants’ health, age, ad-

ress, and sex were collected using a standard questionnaire. Oropha-

yngeal swabs collected in viral transport media were transported at

 80°C to the laboratory for the diagnosis of SARS-CoV-2 infection by

RT-PCR and sequencing of the virus. Peripheral blood samples col-

ected in EDTA tubes from each participant, were centrifuged, and the

btained plasma stored at − 80°C for antibody assay. 

iagnosis of SARS-CoV-2 infection 

SARS-CoV-2 was detected using a multiplex qRT-PCR kit, according

o the manufacturer’s protocol. In brief, total nucleic acid extraction

as performed using a QIAamp RNA mini kit (Qiagen GmbH, Hilden,

ermany), with 140 μL of the supernatant used to yield a nucleic acid

lution volume of 50 μL. The detection of SARS-CoV-2 was performed

y qRT-PCR using a Light-Cycler 480 Instrument II (Roche Diagnostics,

annheim, Germany) and a RealStar SARS-CoV-2 RT-PCR kit 1 (Altona

iagnostics, Germany), according to the manufacturer’s protocol. This

it uses three probes: the first targets an E gene specific for B- 𝛽CoV; the

econd probe targets an S gene specific for SARS-CoV-2; and the last

argets the internal control (IC). All specimens with an S gene probe

ycle threshold (Ct) less than or equal to 30 were considered positive. 

iral genome sequencing 

For all SARS-CoV-2-positive samples, cDNA synthesis was performed

ith NEB LunaScript RT SuperMix Kit (E3010) using 8 μl of extracted vi-

al RNA and 2 μl of LunaScript RT SuperMix (5x) according to manufac-

urer’s instructions. Direct amplification of the viral genome cDNA was

hen performed. After synthesis, cDNA was amplified using 29 pairs of

ultiplex primers subdivided into two pools (15 and 14 pairs of primers

n pool 1 and pool 2, respectively). Each primer pair amplified a 1200

p DNA fragment. PCR amplification was carried out using Q5 Hot Start

NA Taq Polymerase with 2.5 μl of cDNA in a 22.5 μl reaction volume

f the mix. The PCR program used was as follows: an initial step of 98°C

or 30 s, then 35 cycles of 98°C for 15 s, followed by 5 minutes at 65°C.

fter PCR, amplicons from both pools were mixed and validated using

garose gel electrophoresis. 

A volume of 45 μl of PCR amplicons was purified using AMPure XP

eads. In brief, for each sample, 25 μl of beads were added, followed by

ashing steps and elution with 20 μl of 10 mM Tris, HCl, and 50 mM

aCl, at pH 7.5–8. Next, 3 μl of the purified DNA was used to quan-

ify the nucleic acid, in order to normalize the concentration for each

ample to 100 ng in a volume of 7.5 μl. Then, 2.5 μl of correspond-

ng barcode was added to each sample and incubation performed at

0°C for 1 minute and then at 80°C for 1 minute. Samples with barcode

ere pooled in a single tube, and purification as well as elution of 10 μl

f DNA was performed. Adapter ligation and cleanup were performed

sing the Oxford Nanopore kit, according to manufacturer’s specifica-

ions. Libraries were sequenced on the Nanopore MinION device using

LO-MIN106D flow cells. For read-quality filtering, sequence reads were

ligned to a SARS-CoV-2 reference genome sequence, and consensus se-

uence generation was performed using ARTIC Network software. Iso-

ate lineages were determined with PANGOLIN, and consensus genome

equences deposited in the GISAID database. 

easurement of plasma IgG and IgM Ab 

IgG and IgM Ab against SARS-CoV-2 antigens were measured us-

ng the Virotech SARS-CoV-2 IgG, IgM ELISA kit (Virotech Diagnostics
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Figure 1. Map showing the geographical location of 

Bomassa village 
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mbH, Germany), according to the manufacturer’s protocol. The Vi-

otech unit (VU) or the cut-off value for seropositivity of IgG and IgM

b was calculated for each plasma sample as follows: 

VU = [optical density (OD) (individual plasma)/OD (calibrator con-

trol × correction factor)] × 10 

According to the kit manufacturer, any sample with VU > 11 was pos-

tive for the assayed Ab. Negative control, positive control, and calibra-

or control (mix of positive control and negative control) were included

n each assay for quality control. As recommended by the kit manufac-

urer, the control results for a valid assay were as follows: OD450 value

 0.09 for negative control, OD450 value > 0.10 for calibrator control,

nd OD450 value > 0.30 for positive control. 

easurement of anti-SARS-CoV-2 neutralizing Ab 

The presence of anti-SARS-CoV-2 Ab in the study participants’

lasma was investigated using the cPass TM SARS-CoV-2 Neutralization

ntibody Detection Kit (Nanjing GenScript Biotech, China) according to

he manufacturer’s protocol. Plasma samples and controls were diluted

ith sample dilution buffer (1:9), and the peroxidase conjugated spike

rotein receptor binding domain (HRP-RBD) diluted with HRP dilution

uffer (1:1000). Diluted positive controls and negative controls, as well

s each of diluted plasma samples, were mixed with diluted HRP-RBD

n tubes at a volume ratio of 1:1, and incubated at 37°C for 30 minutes

o allow the binding of the circulating neutralization antibodies to HRP-

BD. Next, 100 μL volumes of the positive control mixture, the negative
132 
ontrol mixture, and each plasma sample mixture were added to the cor-

esponding wells of the capture microplate, which was pre-coated with

he human receptor for angiotensin-converting enzyme 2 (hACE2) pro-

ein, and incubated at 37°C for 15 minutes. After this incubation step,

he microplate was washed four times with 260 μL of wash solution per

ell to remove the circulating neutralization Ab-HRP-RBD complexes

emaining in the supernatant. Following a wash cycle, 100 μL of en-

yme substrate, tetramethyl benzidine (TMB), was added to each well

nd the microplate was incubated in the dark at 25°C for 15 minutes.

inally, 50 μL of stop solution was added to each well to stop the reac-

ion, and the absorbance of the final solution in each well immediately

easured at 450 nm using an ELISA microplate reader. Both negative

nd positive controls were included in each assay for quality control.

ontrol results for a valid assay were as follows: OD450 value > 1.0 for

egative control and OD450 value < 0.3 for positive control. In addi-

ion, the optical density (OD450) value of the negative control was used

o calculate the percentage inhibition as follows: 

inhibition = [1 − (OD value of sample/OD value of negative con-

trol)] × 100% 

A sample was declared positive for neutralizing Ab if its inhibition

as at least 30%. 

Serologigal and virological (RT-PCR and sequencing) tests were per-

ormed at the same time at the Centre de Recherches sur les Maladies

nfectieuses – Christophe Méreiux in Brazzaville. 
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Table 1 

Characteristics of the study population. 

Variables Study participants ( n = 304) 

Age in years (median with ranges) 30 (18–60) 

18–24 years, n (%) 71 (23.3) 

25–34 years, n (%) 88 (28.9) 

35–44 years, n (%) 41 (13.5) 

45–60 years, n (%) 41 (13.5) 

Unknown, n (%) 63 (20.8) 

Sex: 

Male, n (%) 194 (63.8) 

Female, n (%) 110 (36.2) 

RT-PCR positive, n (%) 15 (4.9) 

Table 2 

Seroprevalence of anti-SARS-CoV-2 antibodies in qRT-PCR-positive and qRT- 

PCR-negative individuals. 

All individuals qRT-PCR + qRT-PCR − p- value 

IgG 87/304 (28.7%) 8/15 (53.3%) 79/289 (27.3%) 0.040 

IgM 38/304 (12.5%) 2/15 (13.3%) 36/289 (12.5%) 0.99 

Neutralizing Ab 50/109 (45.8%) 3/8 (37.5%) 47/101 (46.5%) 0.72 

The seroprevalence of anti-SARS-CoV-2 Ab was compared between qRT-PCR- 

positive and qRT-PCR-negative groups using the Fisher exact test. Ab: antibody 
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Figure 2. Seroprevalence of anti-SARS-CoV-2 in individuals from Bomassa vil- 

lage. IgG + : anti-SARS-CoV-2 IgG positive; IgG − : anti-SARS-CoV-2 IgG negative; 

IgM + : anti-SARS-CoV-2 IgM positive; IgM − : anti-SARS-CoV-2 IgM negative. 

Table 3 

Seroprevalence of anti-SARS-CoV-2 antibodies, stratified by age group. 

Age group IgG IgM 

18–24 years 20/71 (28.2%) 7/71 (9.9%) 

25–34 years 22/87 (25.3%) 8/87 (9.2%) 

35–44 years 15/41 (36.6%) 3/41 (7.3%) 

45–60 years 16/42 (38.1%) 8/42 (19.0%) 

p -value 0.37 0.29 
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tatistical analysis 

Graph Pad Prism 6.0.1 was used for the statistical analyses. Continu-

us variables were reported as medians with interquartile ranges (IQR),

hile categorical variables were reported as percentages and compared

sing Fisher’s exact test or the chi-square test. Values of p < 0.05 were

onsidered statistically significant. 

esults 

tudy population 

The characteristics of individuals enrolled in this study are summa-

ized in Table 1 . Overall, 304 healthy adult individuals were recruited

n Bomassa from May to June, 2021. The study population was stratified

nto four age groups – 18–24, 25–34, 35–44, and 45–60 years. In total,

3 individuals (20.8%) were unable to give their date of birth (age un-

nown). Males represented 63.8% (194/304) of the study participants.

ll participants were subjected to oropharyngeal swab for investigation

f SARS-CoV-2 infection, with 15 individuals testing qRT-PCR SARS-

oV-2 positive, giving a prevalence of asymptomatic SARS-CoV-2 infec-

ion of 4.9% (15/304). 

Table 2 . 

ARS-CoV-2 variants detected in Congolese participants 

Of the 15 positive samples detected in this study, those with low

t were subjected to sequencing. All sequences corresponded to the

.1.631 lineage, belonging to clade G. It was found that all sequences

arried the E484K mutation and many additional mutations of interest,

ncluding like spike P681H, spike A243del, spike D614G, spike H69del,

pike H245Y, spike L242del, spike L244del, and spike P26S. 

revalence of anti-SARS-CoV-2 antibodies in plasma samples from villagers 

n the Republic of Congo before the COVID-19 pandemic 

During an investigation conducted in June and July 2019, healthy

dults residing in Bomassa were enrolled and venous blood samples col-

ected for planned immunological investigations. In total, 82 plasma

amples from residents who provided consent for future use of their

iological materials were tested in 2021 for the presence of total IgG
133 
gainst SARS-CoV-2. Of the 82 plasma samples, three were positive for

nti-SARS-CoV-2 IgG Ab, giving a prevalence of 3.7% ( Figure 2 ). These

hree plasmas subsequently tested negative using the neutralizing assay.

revalences of anti-SARS-CoV-2 IgG and IgM Ab during the pandemic 

Overall seroprevalences of anti-SARS-CoV-2 Ab were 28.6%

87/304) for IgG and 12.5% (38/304) for IgM in the enrolled indi-

iduals ( Figure 2 ; Table 3 ). However, the seroprevalence of IgG Ab

as significantly higher in SARS-CoV-2 qRT-PCR-positive individuals

53.3%, 8/15) compared with SARS-CoV-2 qRT-PCR-negative individu-

ls (27.3%, 79/289) ( p = 0.04), while the seroprevalence of IgM Ab did

ot differ between SARS-CoV-2 qRT-PCR-positive individuals (13.3%,

/15) and SARS-CoV-2 qRT-PCR-negative individuals (12.3%, 36/289)

 p = 0.99). 

eroprevalences of anti-SARS-CoV-2 IgG and IgM Ab in non-infected 

ndividuals in relation with age and sex 

Anti-SARS-CoV-2 IgG and IgM Ab prevalences did not differ signif-

cantly according to age groups ( Table 3 ). In addition, the seropreva-

ences of IgG and IgM Ab did not differ significantly between males

28.8% and 12.9% respectively), and females (28.2% and 11.8%, re-

pectively). 

eroprevalences of anti-SARS-CoV-2 neutralizing antibodies in IgG- and/or 

gM-positive individuals 

The seroprevalence of anti-SARS-CoV-2 neutralizing Ab was 45.9%

50/125) in IgG-and/or IgM-positive individuals ( Figure 3 ). Individu-
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Figure 3. Seroprevalence of anti-SARS-CoV-2 neutralizing Ab in IgG/IgM- 

positive individuals. Ab: antibody; IgG + : anti-SARS-CoV-2 IgG positive; IgG − : 
anti-SARS-CoV-2 IgG negative; IgM + : anti-SARS-CoV-2 IgM positive; IgM − : anti- 

SARS-CoV-2 IgM negative. 
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ls harboring only IgG Ab were more frequently positive for neutral-

zing Ab (56.9%, 37/65) compared with individuals harboring IgM Ab

xclusively (18.2%, 4/22), and those harboring both IgM and IgG Ab

14.4%, 2/14) (data not shown). The seroprevalence of neutralizing Ab

as not significantly higher in SARS-CoV-2 qRT-PCR-negative individu-

ls (46.5%,) compared with SARS-CoV-2 qRT-PCR-positive individuals

37.5%) ( p = 0.72) ( Table 3 ). Sex and age had no impact on the sero-

revalence of neutralizing Ab ( Figures 4 A and 4 B). 

iscussion 

Our study aimed to evaluate the anti-SARS-CoV-2 Ab prevalence in

ongolese individuals with no known related COVID-19 symptoms, liv-

ng in Bomassa village. The results indicated that 29%, and 12.5% of

ndividuals harbored anti-SARS-CoV-2 IgG and IgM, respectively. There-

ore, it could be stated that more than 25% of the indigenous population

iving in Bomassa village might have been in contact with SARS-CoV-2,

o which they have produced specific IgG and/or IgM antibodies, with

bout 12.5% experiencing recent exposure. 

The prevalence of anti-SARS-CoV-2 Ab found in this study was ei-

her higher or lower than estimates presented in previous studies car-

ied out across the African continent. Studies carried out in Nigeria have

hown anti-SARS-CoV-2 seroprevalences ranging from 25% to 45%, de-

ending on the population sampled ( Olayanju et al., 2021 ; Nna et al.,

021 ; Majiya et al., 2021 ). Similarly, the seroprevalence of anti-SARS-

oV-2 Ab was found to be 40% in public-sector patients in Cape Town,

outh Africa ( Hsiao et al., 2020 ), 12% (8.2–16.5) among asymptomatic

ealthcare workers in Blantyre, Malawi ( Chibwana et al., 2020 ), and

5% among gold mine workers in Côte d’Ivoire ( Milleliri et al., 2021 ).

n Addis Ababa, Ethiopia, the Ab seroprevalence among those reporting

o close contact with SARS-CoV-2-infected individuals was 9% in April

020 ( Alemu et al., 2020 ). Anti-SARS-CoV-2 Ab seroprevalence was

ower, at 4.3% (2.9–5.8), in blood donors in Kenya in June ( Uyoga et al.,

021 ), increasing to 9% (7.6–10.8) by September 2020 ( Adetifa et al.,

021 ). 

The higher or lower anti-SARS-CoV-2 Ab prevalence observed in

his study compared with previous reports may be due to variation in

ARS-CoV-2 epidemiology in different locations, time periods, or sub-

opulations, as well as difficulty in accessing vaccination. Moreover, our

tudy was carried out from May to June 2021, in rural area, whereas the

ajority of other studies were undertaken during the first 5 months of

he pandemic in 2020, and mostly in cities, which are densely popu-

ated. Furthermore, the use of non-internationally standardized serolog-
134 
cal tests may have contributed to these differences; a study in Kinshasa,

emocratic Republic of the Congo showed that seropositivity in health-

acility staff ranged from 8% to 36% depending on the serological test

sed ( Iyer et al., 2020 ). 

These studies together indicate that SARS-CoV-2 has spread widely

n sub-Saharan Africa, including rural areas. Antibody titers have been

hown to be important for the evaluation of protective anti-SARS-CoV-

 Ab responses. The lack of standard anti-SARS-CoV-2 IgG and IgM Ab

id not allow the determination of these parameters in our study. Never-

heless, the ELISA test used is more sensitive compared with antibody-

ased serological immunochromatographic tests, which were used in

ver 50% of previous sero-epidemiological studies carried out in Africa

 Olayanju et al., 2021 ; Majiya et al., 2021 ; Nna et al., 2021 ). 

The estimated level of SARS-CoV-2 spread in Bomassa village re-

orted by this study should be a cause for concern for the health au-

horities, who should reinforce COVID-19 preventive measures in this

ulnerable population. COVID-19 represents a grave health threat to

his indigenous community, which already experiences poor access to

ealthcare, significantly higher rates of communicable diseases, and a

ack of access to essential services, sanitation, and other key preven-

ive measures, such as clean water, soap, and disinfectant ( United Na-

ions, 2020 ). 

In this study, 45.8% (50/109) of individuals harboring IgG and/or

gM Ab had anti-SARS-CoV-2 neutralizing Ab. This was consistent with a

ecent cohort study that reported the association of a previous history of

ARS-CoV-2 infection with the persistence of SARS-CoV-2-specific IgG-

ecreting memory B cells and durable, specific CD8 and CD4 T cells in

any individuals for over 200 days post infection ( Cohen et al., 2021 ).

t also suggests a potential contribution of natural SARS-CoV-2 infection

o acquired Ab-mediated immunity against COVID-19. On other hand,

he detection of anti-SARS-CoV-2 IgG Ab in 3.7% of plasma samples col-

ected in Bomassa village before the COVID-19 pandemic was in agree-

ent with previous studies showing the existence of cross-reactivity of

he tests with other circulating coronaviruses in African countries, which

ould lower their specificity. In fact, the presence of pre-existing anti-

odies recognizing SARS-CoV-2 in uninfected individuals due to sea-

onal coronaviruses was also identified by Ng et al. ( Ng et al., 2020 ),

hile Tso et al. showed that pre-pandemic samples from sub-Saharan

frica had higher cross-reactivity against SARS-CoV-2 than those from

he USA ( Tso et al., 2021 ). Among the three pre-pandemic plasma sam-

les that tested positive for anti-SARS-CoV-2 IgG in our study, none was

ositive to anti-SARS-CoV-2 neutralizing Ab, suggesting high specificity

f the Ab neutralization test used in the study. 

Although males and females are known to differ in their immuno-

ogical responses to foreign pathogens, conflicting data have been re-

orted concerning sex and anti-SARS-CoV-2 Ab responses, with some

eports showing a higher prevalence of IgM Ab in females than in males

 Borges et al., 2020 ), with others showing no association between IgM

b and sex ( Uyoga et al., 2021 ; Adetifa et al., 2021 ). In our study, no sig-

ificant impact of sex or age was found on the assayed anti-SARS-CoV-2

b prevalence, suggesting that the Ab response against SARS-CoV-2 in

omassa village, as well as the viral spread, was similar in males and

emales. 

Among the 15 SARS-CoV-2 qRT-PCR-positive individuals found in

his study, seven (46.6%) individuals were negative for anti-SARS-CoV-2

b. Since these individuals had active SARS-CoV-2 infection, the ques-

ion arises as to why they did not produce detectable Ab against the

irus. Several explanations seem feasible. First, some of the individuals

ay have become infected too close to the date of sample collection to

ave produced Ab. Second, the SARS-CoV-2 viral load could have been

elow the level required to induce an immune response. 

Finally, not all allelic forms of SARS-CoV-2 antigen were used in this

tudy. Since some of these antigens have been shown to be very polymor-

hic ( Ntoumi et al., 2021 ; Hou et al., 2020 ), it is possible that some indi-

iduals had Ab against SARS-CoV-2 antigens that were not detected. In

upport of this possibility are data from our study and others conducted
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Figure 4. Seroprevalence of anti-SARS-CoV-2 neutral- 

izing Ab in IgG/IgM-positive individuals by age group, 

and sex. Fisher’s exact test was used for the compari- 

son of Ab seroprevalence between males and females, 

while the comparison of Ab seroprevalence across age 

groups was performed using the chi-square test. Ab: 

antibody 
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n Africa. In fact, although B.1.631 was the only SARS-CoV-2 variant

dentified, all the sequences found in our study carried the E484K muta-

ion, which has been associated with decreased therapeutic/vaccine effi-

acy. Many other mutations of interest, including P681H, spike A243del,

pike D614G, spike H69del, spike H245Y, spike L242del, spike L244del,

nd spike P26S, were also identified in these sequences. These data were

n line with the findings of a previous study by Ntoumi et al. carried out

n Brazzaville, where all SARS-CoV-2 genomes carried the spike muta-

ion D614G ( Ntoumi et al. 2021 ), which has been associated with effi-

ient replication ex vivo and transmission in vivo ( Ntoumi et al., 2021 ). 

onclusion 

The results from our study suggest that by March 2021, around 25%

f the indigenous population living in Bomassa village, with no known

OVID-19 symptoms, might have been in contact with SARS-CoV-2,

ith 4% presenting asymptomatic infection. The detection of neutral-

zing Ab in almost 50% of IgG- and/or IgM-positive individuals in this

tudy population suggest that these individuals had developed active

rotection against SARS-COV2 infection. With regard to vaccination,

hese individuals would be eligible for one dose. 
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