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SARS-Cov-2 Antibody Prevalence Among Blood Donors at a Southern Nigerian Teaching
Hospital in the Post-Pandemic Context
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Background: Coronavirus disease 2019 (COVID-19) no longer constitutes a public health emergency of international
concern but remains a global health threat. However, diminishing testing rates in health facilities constitutes a barrier to
effective disease surveillance in Nigeria. Objective: To determine the seroprevalence of SARS-CoV-2 antibodies among
healthy Nigerian blood donors in the post-pandemic era. Methods: A cross-sectional study of consenting voluntary
blood donors was conducted in the University of Benin Teaching Hospital, Nigeria between January and April, 2024. A
rapid lateral flow device, the Standard Q IgG-IgM COVID-19 rapid test (SD Biosensor, Republic of South Korea) was
used to test their blood samples for SARS-CoV-2 IgM and IgG antibodies. Data analysis employed descriptive and
inferential statistics with statistical significance set at p< 0.05. Results: Of 274 blood donors tested, the majority, 227
(82.8%) were males, 123 (44.9%) were in the 21-30-year age bracket and blood group O, 213 (77.7%) was predominant.
Seventy-five (27.4%) tested positive for IgM, 90 (32.8%) had IgG SARS-CoV-2 antibodies while 34 (12.4%) had both
IgM and IgG. Of 75 donors with IgM antibodies, 17 (44.0%) belonged to blood group A. The association between ABO
blood group and IgM seropositivity was significant (p= 0.036). Conclusion: The study demonstrated a notable
seroprevalence of SARS-CoV-2 antibodies among Nigerian blood donors indicating ongoing viral circulation and
highlighting the association between ABO blood group and recent infections. The findings underscore the importance
of serosurveillance in monitoring community-level transmission in the post-pandemic era.
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INTRODUCTION

*Correspondence

Coronavirus disease 2019 (COVID-19) is caused by

. - Dr Iriagbonse Iyabo Osaigbovo
severe acute respiratory syndrome coronavirus-2

Department of Medical Microbiology,
School of Basic Clinical Sciences,

(SARS-CoV-2), a novel coronavirus which originated
in Wuhan China in late 2019.! The viral outbreak
rapidly escalated to a global crisis, earning it the status
of a Public Health Emergency of International Concern
(PHEIC) by the World Health Organization (WHO) on
January 21, 2020.2 By March 11, 2020, it was declared
a pandemic.®

The pandemic’s scale necessitated widespread
diagnostic testing to identify active infections, with
molecular detection of SARS-CoV-2 viral genetic
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material as the gold standard.* As the pandemic
evolved, antigen testing was incorporated to
supplement diagnostic capacity.* Despite substantial
investments in diagnostic infrastructure, actual
infection rates were likely underestimated due to high
proportions of asymptomatic or mild cases, testing
hesitancy, and limitations in testing resources,
particularly in low- and middle-income countries.®

As a complementary surveillance strategy,
seroprevalence studies were undertaken to estimate
cumulative exposure and infection-induced immunity.
These studies offered insights into population-level
virus exposure especially during the early phase of the
pandemic prior to the the introduction of vaccines.® By
detecting antibodies to SARS-CoV-2, seroprevalence
surveys provided more comprehensive infection
estimates than case-based reporting alone. The conduct
of serological surveys via blood donation services
presented a feasible approach to monitoring SARS-
CoV-2 exposure without the logistical and financial
burdens of community-based surveys and was
implemented in several countries.’1°

As of May 5, 2023, after recording over 700
million confirmed cases and close to 7 million deaths,
the WHO announced that COVID-19 no longer
constituted a public health emergency but iterated,
however, its continued risk to global health.!!
Consequently, surveillance for the disease remains
desirable. COVID-19 is included, along with others, as
a priority infectious disease requiring routine testing
and reporting in Nigeria’s integrated disease
surveillance and response strategy.'? Yet persons with
asymptomatic or mild disease who contribute
significantly to the burden of COVID-19 are unlikely
to present for testing.® More importantly, testing
operations within health facilities across the country
have dropped significantly. Serosurveillance provides a
practical approach for circumventing the barrier to
surveillance posed by this reduction in routine testing
activity. The aim of this study is to determine SARS-
CoV-2 seroprevalence amongst healthy blood donors
during the post-emergency phase of the COVID-19
pandemic.

METHODS
Study Design and Setting

From January to April, 2024, we conducted a cross-
sectional study among healthy, voluntary blood donors
in the blood bank of the University of Benin Teaching
Hospital, Benin City, Edo state. Edo state recorded its
first case of COVID-19 in March, 2020. As of February,
2023, the last publicly available update from the
Nigeria Centre for Disease Control showed that the
state had a total of 7,928 confirmed cases, with 322
deaths and ranked seventh amongst states with the
highest COVID-19 burden in the country.'® During the
pandemic, the most severe cases of COVID-19 in Edo

state were managed at the University of Benin Teaching
Hospital.'* The hospital’s molecular virology
laboratory was activated for COVID-19 testing on May
10, 2020 quickly becoming the diagnostic and public
health surveillance hub of the state.!> By the end of the
PHEIC on May 5, 2023, a total 0of 26,694 samples were
processed, of which 3535 were positive. '

The UBTH blood bank collects blood from
voluntary non-remunerated donors, aged 18-60 years
old and in general good health, after excluding
transfusion transmissible infections including HIV,
hepatitis B and hepatitis C. On the average, 300 persons
donate blood voluntarily every month.

Ethical Considerations

Ethical clearance for the study was sought and obtained
from the Health Research and Ethics committee of the
UBTH  (Protocol number: ADM/E22/A/VOL.
VI1/48311703). The blood bank director also granted
permission to conduct the study.

Prior to participation, all blood donors were
briefed on the study objectives, and only those who
provided written informed consent were included.

Sample Size Calculation

Using the formula for sample size determination in
prevalence studies and based on the prevalence of
78.9% reported by Kolawole et al,'® we calculated a
minimum sample size of 255.

Data Collection

Demographic and blood group data of consenting
donors were collected from the existing blood bank
database, with each participant anonymized using a
unique patient identifier. Leftover samples from routine
blood screening were used for SARS-CoV-2 antibody
testing.

SARS-CoV-2 Antibody Testing

Laboratory staff responsible for screening donors for
transfusion transmitted infections were trained to test
for SARS-CoV-2 antibodies using the Standard Q IgG-
IgM COVID-19 rapid test device (SD Biosensor,
Republic of South Korea). The device is an
immunochromatographic test for the qualitative
detection of IgM and IgG antibodies to SARS-CoV-2
nucleocapsid protein. It is unaffected by currently
available vaccines which stimulate antibodies to the
spike protein. The test manufacturers reported a
sensitivity of 98.81% (95% CI: 97.25%, 99.61%), and
a specificity of 98.02% (95%CI: 97.05%,98.74%).
Evaluation studies also showed a combined sensitivity
of 100.0% (95% CI: 92.9% —100%) and specificity of
98.0% (95% CI: 86.3% —99.7%) for SARS-COV-2
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IgG/IGM.'7 The test was performed according to the
manufacturer’s instructions by placing 10 microlitres of
serum into the sample port and then adding dilution
buffer. The results were read after 15 minutes, and
interpreted  according to the manufacturer’s
recommendation.

Data Analysis

Data were managed using Microsoft Excel and
subsequently analysed with IBM SPSS version 25.0.
Descriptive statistics, including proportions, were
calculated to summarize demographic and blood group
data among participants. Seroprevalence rates of
SARS-CoV-2 antibodies were stratified by age group
and sex. Bivariate analyses were performed to test
associations  between = SARS-CoV-2  antibody
seropositivity and donor characteristics, including age,
sex, and ABO blood group. The significance threshold
was set at p<0.05, with the chi-square test applied to
evaluate categorical variables.

RESULTS

Of the 274 blood donors, the majority, 227 (82.8%)
were males and most, 123 (44.9%) were in the 21-30-
year age bracket (Table 1). Figure 1 shows the
distribution of blood donors with antibodies against
SARS-CoV-2. Overall, 90 (32.8%) were positive for
IgG; 75 (27.4%) were positive for IgM while 34
(12.4%) were positive for both IgG and IgM.

Table 1: Donor characteristics and association with SARS-
CoV-2 seropositivity

Danar Donors IgM “ve P 1z 4w p=
Characteristic in=Z74)  Frequency walue Frequency walue
Frequency (%) (%a)
el
Age group
[years)
1820 4 (BB} A{17.4) B {34 E)
2130 123 (44.9) 3903170 0181 44 (35Ey 0.7
-4 T4 (2700 Z2(29T) 2 (27,00
4150 43 (157 10(23.3) 14 (32.6)
=5 10 (3.6) I {1.0) 4 (dd 4y
Sex
Mule 17 (E2.H) A2(27.3) 098] TS{330y  0.ER]
Female AT (1.2 13 (37.7) 15 (31.%)
ARD Bload
poup
A 36150y 17 (472 12 (33.3)
B 21 (7.7} 4.19.00 0036 5(23.E) 0261
AR 4 (1.5} 125,00 3 {7500
8] (71T 53(24.9) T {325
Eh Blood group
Rh +ve 62 (95.6) TI(2T0) 0636 E6(IZEY 0.97]
Rheve 12 (4.4} 4{33.3) 4 (33,3}

+ve= positive; -ve= negative; Rh =Rhesus

There was no significant association between
seropositivity and either of age group, sex or Rhesus
blood group. However, blood group A donors had a
higher IgM seroprevalence than other blood groups and
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the association between IgG seropositivity and ABO
blood group was significant (Table 1; p= 0.036).

56
(20.4%)

u Negative
u g +ve
A1{15.0%) = 1M +ve

w Igh/IgG +ve
M{124%)

Figure 1: Distribution of SARS-COV-2 Antibodies in Blood Donors

DISCUSSION

Following the expiration of the COVID-19 PHEIC,
there has been declining SARS-CoV-2 testing and
limited surveillance data in Nigeria. Our study,
conducted among blood donors in Benin City, Edo
State between January and April 2024, provides
valuable insights into the prevalence of natural
immunity in this population, with close to a third testing
positive for IgG antibodies against SARS-CoV-2
nucleocapsid protein. Nucleocapsid-specific antibodies
serve as markers of natural infection and are absent in
vaccine-induced immunity.'® Given the transient nature
of nucleocapsid-specific IgG, which are often
undetectable within a year post-infection,!® this figure
possibly represents infections acquired over the
preceding year and establishes a reference point for
tracking post-pandemic immunity trends.

Serosurveillance using blood donors has proven
invaluable in understanding SARS-CoV-2 transmission
dynamics across various populations.”'® However, in
Nigeria, such studies are sparse, with only one prior
report from August 2020 showing IgM and IgG
prevalence rates of 41% and 42%, respectively.?’ The
present study, with an IgM prevalence of 27.4% and
IgG prevalence of 32.8%, highlights the sustained value
of donor-based serosurveillance for evaluating ongoing
community transmission, especially in a context of
decreased diagnostic testing. Replicating the study on a
national scale could highlight post-pandemic COVID-
19 epidemiologic trends for targeted public health
interventions.

Despite being among the top ten states in
Nigeria with the most reports of COVID-19,'3 only a
limited number of seroprevalence studies have been
conducted in Edo state. Comparing our findings to
earlier seroprevalence reports, we observed a notable
reduction in antibody levels. A nationwide sero-
epidemiological survey conducted between June and
August 2021 across 12 Nigerian states, including Edo,
indicated a much higher seroprevalence of 74%.!
Similarly, a cross-sectional survey among university
students in Edo in 2022 reported a seroprevalence of
79% (Elimian et al., data under peer review). The
relatively lower seropositivity in the present study may
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be indicative of waning antibody levels, declining
community transmission rates, or a combination of
these factors. Nevertheless, the presence of IgM
antibodies, a marker of recent infection, implies that
transmission continues to occur, albeit, at a reduced
rate.

Our study found no significant difference in
SARS-CoV-2 seropositivity between sexes, aligning
with findings from other national and global studies
that suggest relative homogeneity in antibody
prevalence across this demographic category.'® 213 In
addition, although individuals over 50 years of age
exhibited slightly higher IgG seroprevalence, this trend
was not statistically significant in our study. In contrast,
earlier studies in Nigeria documented significant age-
based associations with SARS-CoV-2
seroprevalence.!® 22 2 These were, however,
community-based studies that included children and
found significantly higher seropositivity in older age
groups compared to children. This suggests that age-
related trends may be context-dependent and
influenced by sample composition.

We identified a remarkable association between
ABO blood group and IgM seropositivity, with blood
group A donors showing a significantly higher IgM
prevalence than other blood groups. This finding
corroborates other research, including a systematic
review and meta-analysis, which indicate that blood
group A individuals have a significantly higher risk of
SARS-CoV-2 infection, a relationship initially reported
in a large Chinese cohort.?* 2> Moreover, Wu et al.
recently demonstrated that SARS-CoV-2 variants,
including Delta and Omicron, show a preference for
binding to receptors on blood group A cells, suggesting
a mechanism for this observed susceptibility.?
Nonetheless, other study reports are conflicting and
some even inconclusive about the associations between
blood group and COVID-19 susceptibility and
severity.?’ Further studies are therefore needed to
explore this potential association and its implications
for COVID-19 prevention strategies.

Despite the critical insights which this study
provides, it has some notable limitations. As blood
donors are generally healthier than the broader
population, a selection bias is possible, potentially
underestimating the true seroprevalence among the
general public. Additionally, the study sample consisted
predominantly of males, with females representing less
than 20% of donors, which may limit the
generalisability of the findings with respect to sex. The
representativeness of the study is further constrained by
its urban setting and exclusion of individuals younger
than 18 years. Finally, lateral flow assays are generally
considered to be less accurate than laboratory-based
tests like enzyme-linked immunosorbent assays and
chemiluminescence immunoassays. We minimised the
impact of this limitation by using one of the most
widely validated and best performing commercially
available lateral flow tests.” The limitations
notwithstanding, a key strength of our study was the use
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of a nucleocapsid-specific antibody assay, which
measures  natural  infection-derived  immunity,
excluding the potential confounding effects of vaccine-
induced antibodies.

CONCLUSION

In conclusion, our study demonstrated a relatively
reduced but substantial level of SARS-CoV-2
antibodies among blood donors in Edo State, Nigeria as
of early 2024, with blood group A individuals showing
higher rates of recent infection. Continued monitoring
of seroprevalence among blood donors can serve as a
valuable public health strategy for tracking SARS-
CoV-2 exposure trends and navigating surveillance in
the evolving post-pandemic landscape.
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