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Seroprevalence of COVID-19 IgM and IgG
antibodies among asymptomatic individuals in
Khartoum State-2020
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Background: Seroprevalence detection of antibodies to severe acute respiratory syndrome–
related coronavirus-2 (SARS-CoV-2) in apparent healthy individuals will be critical for the
public health response to the coronavirus disease 2019 pandemic.
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The aim of this study was to investigate the prevalence of IgM and IgG to covid-19 in
Khartoum State.
Patients and methods: A cross-sectional retrospective laboratory-based investigation
was conducted in Khartoum State 2020. Apparent healthy individuals without obvious
respiratory conditions, and in order to obtain a travel license were exempted; however
individuals who fulfilled the participation requirements were allowed to participate. After
informed consent and fitting eligibility qualifications, a blood sample was taken from each
respondent and used to identify SARS-CoV-2 IgM and IgG antibody tests in COVID-19
suspected informants using a snibe system model Maglumi 800. The Statistical Package for
Social Sciences (SPSS) version 23 was used for statistical analysis in form of frequencies.
Results: In the state of Khartoum, a total of 1000 samples were collected from participants
to determine seroprevalence of covid-19; of these, 224 were reactive and 776 were nonreactive. There were 158 reactive IgG and 66 reactive IgM within that reactive covid-19
patient.
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Conclusion: There was a high prevalence of SARS-CoV-2 antibodies among asymptomatic
respondents in Khartoum state.
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Introduction
Pneumonia cases were reported in a hospital in Wuhan, China,
on December, 2019.1 After examining throat cultures from patients,
the Chinese Center for Disease Control and Prevention stated that
these infections were caused by a new form of beta-coronavirus.2 The
coronavirus disease 2019 (COVID-19) caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) has soon emerged
from an epidemic outbreak in Wuhan, China3 into a pandemic that
has infected over a million people all over the globe. Attempts of
social distancing and the pandemic’s systemic effects concern billions
of people. SARS-CoV-2 infects host human cells by binding to the
angiotensin-converting enzyme 2 (ACE2) receptor, which is around
80% related to SARS-CoV.3 COVID-19 is primarily characterized as a
respiratory tract infection, although new evidence shows that it should
be considered a chronic infection affecting multiple systems, including
the cardiovascular, respiratory, gastrointestinal, neurological,
hematopoietic, and immune systems. Several reports have looked at
the impact of COVID-19 on routine hematology variables in a range
of countries.4-6
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The precise mechanism of disease transmission is uncertain, but
recent studies suggest that it is transmitted from person to person.
Droplet-based and contact-based transmission routes are thought to be
the most probable.7 Serologic investigations are performed on clinical
samples such as blood, saliva, or even tears, in addition to molecular
detection. Antibodies to SARS-CoV-2, such as IgA, IgM, and IgG,
are defined using COVID-19 serologic assays. They’re focused
predominantly on enzyme-linked immunosorbent assays, which are
less complicated than molecular studies.8 On December 31, 2019,
the People’s Republic of China announced a cluster of unidentified
pneumonia cases to the World Health Organization (WHO). This
outbreak was caused by a new coronavirus categorized as extreme
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that was
also accountable for the Corona Virus Disease 2019 (COVID-19). It
has had an effect on over 200 countries and territories all over the
globe. More than 26 million people have been infected and nearly
1000,000 have died as of mid-May 2020. The aim of this study was
to determine the seroprevalence of COVID- 19 in Khartoum State.

Patients and methods
Study design, period& area: During the months of October and
December 2020, a cross-sectional retrospective laboratory analysis
was conducted. This research was carried out in Khartoum. Sudan’s
administrative capital is located just south of the confluence of the
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Blue and White Niles. It is connected by bridge to the towns of
Khartoum North and Omdurman, which together form Sudan’s largest
metropolitan area.
Study population, inclusion & exclusion criteria: During the study
period, inhabitants attend to Speed Medical Laboratories, a private
pathologist-managed lab in order to travel outside Sudan. The report
involved participants who came to examine Covid-19.Apparent
healthy individuals of all age categories and both genders were
involved.
Data collection tool, analysis & sample size: Personal data
were collected by direct interviewing questionnaires containing
personal information, and laboratory investigations. For data analysis,
version 23 of the statistical package for social sciences (SPSS) was
used.

Laboratory work
Sample collection: After decontaminating the area with 70% alcohol,
5 ml of venous blood was drawn from patients. The blood specimens
were then left to clot for 30 minutes before being centrifuged at
3000 rpm for 10 minutes. The serum was then extracted into plain
containers and preserved at -20C until examined.
Method: Using MAGLUMI® 2019-nCoV (SARS-CoV-2) IgM/IgG
kits for detection of antibodies, The MAGLUMI 2019-nCoV IgG and
IgM are two indirect CLIAs for assessment of IgG and IgM antibodies
against SARS-CoV-2 in human serum or plasma samples, on the fully
automated MAGLUMI analyzers (SNIBE –Shenzhen New Industries
Biomedical Engineering Co.,Ltd, Shenzhen, China).
Ethical consideration: Before any specimens were collected, study
respondents were informed of the research objectives and their
permissions were obtained.

Results
This was a retrospective cross-sectional study using information
from Speed Lab participants from October to December 2020 to
estimate the prevalence of covid-19 antibodies in Khartoum, Sudan.
The sample size was 1000 samples, with 224 of them being reactive
to covid-19 and 776 being non-reactive (Table 1). Out of 224 reactive
group, 158 were reactive to IgG and 66 were reactive to IgM (Table
2).
Table 1 Frequency of COVID-19 among study participants
Lab Result

Frequency (n)

Percent (%)

Reactive

224

22.4

Non-reactive

776

77.6

Total

1000

100

Table 2 Frequency of IgG and IgM among study participants
Lab Result

Frequency (n)

Percent (%)

IgG

158

15.8

IgM

66

6.6

Non-reactive

776

77.6

Total

1000

100
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Discussion
In the light of the global public health crisis, serological monitoring
may be a useful method for preventing COVID-19 transmission from
person to person.9 The use of serological testing in the asymptomatic
population or those with minor symptoms is important, since these
people are not screened for viral RNA, masking the true rate of
infection in the community.10 Since serologic tests can detect both
current and past infections, we used them to estimate the prevalence
of SARS-CoV-2 infection in asymptomatic people in Khartoum state.
Our results indicate that 66 (6.6%) of the eligible cases reported
positive for IgM, while 158 (15.8%) tested positive for IgG.
In terms of IgM results, the current study was almost equivalent
to a study conducted in Spain,11 in which 578 samples (6.1%) were
positive for IgM.12 While a report conducted in t in Brazil contradicted
this one. Their sample size was 3045 people, and 347 of them tested
positive for IgM and 218 for IgG. This report also contradicts a study
performed in Switzerland,13 which focused solely on IgG antibodies
or SARS-CoV-2 (30), with findings based on 1 335 people revealing
a prevalence of IgG level of 9.7%. Some important limitations shall
be disclosed in this study. IgM and IgG. tests cannot be considered
the serological gold standard for detection of COVID-19,the small
sample size and the lack of a RT-PCR confirmatory test, therefore
this study can only include an approximate representation of the
COVID-19 epidemic’s distribution in Sudan’s capital. By the other
hand apparent healthy individuals without symptoms of COVID-19
considered a major health concerns because those individuals were
not be aware regarding prevention methods against transmission
modalities of COVID-19 like social distance, face mask, disinfectants
use, as well as other important preventive methods.

Conclusion
The study revealed a high prevalence of SARS-CoV-2 antibodies
was found among Khartoum state resident among apparent healthy
individuals.
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