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ABSTRACT

Objective: To determine the antibody levels (IgM and 1gG), using ELISA in suspected patients of COVID-19.

Study Design: Descriptive cross-sectional study.

Place & Duration of Study: Real Time PCR Diagnostic and Research Laboratory, Peshawar, Khyber Pakhtunkhwa, Pakistan,
from May to July 2020.

Methodology: A total of 94 blood specimens were collected from suspected COVID-19 patients. The antibody levels (IgG and
IgM) were determined, using a COVID-19 ELISA I1gG and IgM kit.

Results: Out of a total 94 serum specimens, specimens were predominantly collected from males (70.2%, n=66) as compared
to females (29.8%, n=28). Amongst six different age groups, the majority of the samples were found in the 31-45 years,
16-30 years, and 46-60 years groups, 42.6% (n=40), 23.4% (n=22) and 22.3% (n=21), respectively. Of the 94 suspected -
COVID-19 patients’ serum specimens, I1gG and IgM were detected in 29.8% (n=28) and 39.4% (n=37), specimens, respective-
ly. The IgG antibodies were detected more in males (60.0%, n=18) than females (40.0%, n=12) samples. Similarly, IgM anti-
bodies were also found more frequently in males (61.1%, n=22) as compared to females (38.9%, n=14).

Conclusion: Detection of antibodies in COVID-19 infected patients provides vital clinical information for clinicians and could
be used for the identification of suspected cases. Moreover, males were more prone to disease compared to females, and the

31-45 years age group was also more affected.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) first emerged in
mid-December, 2019 in Wuhan, China. It severely affected
human life and rapidly spread worldwide by trade and travel."?
Based on phylogeny and taxonomy, the causative agent of
COVID-19 was categorised as a member of the coronavirus
family and was named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).> SARS-CoV-2 may spread
through bats and is capable of human-to-human transmission
by variousroutes.?
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The signs and symptoms of COVID-19 infections overlap with
otherrespiratory infections including pneumonia, tuberculosis,
and asthma.** The real-time reverse transcriptase-polymerase
chain reaction (rRT-PCR) assay and radiological examinations
are the currently available procedures for the detection and
identification of COVID-19 patients.’However, rRT-PCRandradi-
ological examinations are not sufficient to screen a large
number of patients, particularly in pandemic conditions. There-
fore, specific diagnostic techniques are necessary to confirm
suspected cases of COVID-19."*

The rRT-PCR assay is considered a gold standard for the diag-
nosis of COVID-19 infections. However, it is a time-consuming
procedureandrequires a biosafety levellll laboratory, is labour-
intensive, and also needs well-trained technical staff.”* More-
over, due to the mass number of patients infected with
COVID-19, the availability of the rRT-PCR assay is limited.
Furthermore, lack of the site of specimen collection, lack of tech-
nical staff, and disease incubation period significantly affect the
specificity and sensitivity of the rRT-PCR assay in the diagnosis
of COVID-19."
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Table I: Detection of antibodies (IgG and IgM) in suspected patients, according to age groups.

[[+]¢] Total IgM Total
Age Positive % (n) Positive % (n)
% (n) % (n)

0-15 1.1(1) 1.1(1) 0 (0) 1.1(1)
16-30 4.3 (4) 23.4 (22) 5.3 (5) 23.4 (22)
31-45 10.6 (10) 42.6 (40) 16.0 (15) 42.6 (40)
46-60 12.8 (12) 22.3(21) 13.8 (13) 22.3(21)

61-75 3.2(3) 8.5 (8) 3.2 (3) 8.5 (8)

>75 0(0) 2.1(2) 0(0) 2.1(2)
Gender Female 40.0 (12) 29.8 (28) 38.9 (14) 29.8 (28)
Male 60.0 (18) 70.2 (66) 61.1(22) 70.2 (66)
Total 100 (30) 100 (94) 100 (36) 100 (94)

Therefore, a simple, easy to use, and accurate diagnostic
procedure is needed to improve the diagnosis and outcome
of COVID-19. The serological tests have been developed to
detect antibodies against the SARS-CoV-2 for the diagnosis
of COVID-19."** Serological testing such as the ELISA tech-
nique is appropriate for screening, surveillance and epidemi-
ological purpose; whereas, rRT-PCR for clinical diagnosis
purposes.’*

After COVID-19 infection, immunoglobulin M (IgM) antibodies
developed in patients as an immune response, which may
indicate a new or current infection in the patients.* Then,
immunoglobulin G (IgG) antibodies developed, which indi-
cates the recovery period of the infection.”*® Therefore,
both IgM and IgG antibody tests provide information about
the period of infections and are important for timely treat-
ment.”

To date, there has been no study conducted in the studied
region regarding antibody testing. Therefore, this study
aimed to determine the antibodies (IgM and 1gG) levels in
suspected cases of COVID-19 patients in Khyber Pakh-
tunkhwa, Pakistan.

METHODOLOGY

This cross-sectional study was conducted over 3 months
from May to July 2020 in the Real Time PCR Diagnostic and
Research Laboratory, Peshawar, Khyber Pakhtunkhwa,
Pakistan. All suspected COVID-19 patients were included irre-
spective of age, gender, ethnicity, and duration of infection.

Ninety-four blood samples were collected from suspected
COVID-19 patients. The serum from the blood samples was
separated by centrifugation for 10 minutes at 3,000 rpm.
The antibodies (IgG and IgM) against the SARS-CoV-2
specific antigens nucleocapsid protein (N-Protein) and spike
glycoprotein (S-protein) were determined using the COVID
ELISA kit manufactured by Vircell (Reference MA1032,
COVID-19 ELISA 1gG and IgM+IgA) (http://en.vircell.com/prod-
ucts/covid-19-elisa/).

This study was approved by the Ethical Committee of the
Department of Biotechnology, Abdul Wali Khan University,

Mardan. Verbal consent was obtained from all the partici-
pants. The statistical package for Social Science version 22
(SPSS-22) was used for further data analysis. The mean and
standard deviation were noted for quantitative data, while
frequencies and percentages for qualitative data. Various
cross-tabulation analyses were designed using the SPSS-22.

RESULTS

A total of 94 samples were collected from suspected
COVID-19 patients having a mean age of 41.8+15.6 years.
Of the 94 samples, 29.8% (n=28) were from females, mean
age 41.4+14.7 years; and 70.2% (n=66) were from males,
mean age 41.9+£16.1 years. The majority of the samples
were obtained from the 31-45 year age group (42.6%, n =
40), followed by age group 16-30 years (23.4%, n=22), age
group 46-60 years (22.3%, n=21), and age group greater
than 75 years (2.1%, n=2), while the 0-15 years age group
had the fewest samples (1.1%, n = 1).

All samples were tested for both IgG and IgM antibodies. The
IgG antibodies were found more frequently in the 46-60
years age group (12.8%, n=12); whereas, the lowest were
found in the age group 0-15 years (1.1%, n=1). No IgG anti-
bodies were detected in the > 75 age group. Similarly, in the
IgM antibody test, the highest proportion of samples positive
for IgM antibodies were noted in the 31-45 years group
(16.0%, n=15), while IgM antibodies were not detected in
the 0-15 years and >75 years age groups (Table ).

The presence of IgG and IgM antibodies was assessed in all
suspected COVID-19 patients, using the Vircell ELISA kit. Of
the 94 patients, 1gG antibodies were detected in 31.9%
(n=30), with 40% and 60% being in female and male
patients, respectively. Similarly, IgM antibodies were iden-
tified in 38.3% (n=36) of patients. IgM was 38.9% positive in
female patients, and 61.1% were found in male patients
(Table I).

Amongst 94 suspected COVID-19 patients, the overall IgM
antibodies (38.3%, n=36) were detected more than IgG anti-
bodies (31.9%, n=30), and both IgG and IgM were detected
in 27.7% (n=26) patients.
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DISCUSSION

The detection of specific antibodies (IgM and IgG against
SARS-CoV-2 N and S proteins) is helpful to assess suspected
COVID-19 patients; and for epidemiology and surveillance
studies. The current ELISA results show the highest number
of patients positive for either IgG or IgM were more
frequently identified in the younger population and males
compared to children, older people, and females. Similar to
the current study, another report showed that males were
more frequently infected than female patients (68% (n=34)
vs. 32% (n=16), respectively).”” Consistently, a report
showed that males (78.9%, n = 15/19) were more frequently
infected than females (21.1%, n = 4/19)."® There are several
potential factors that explain that males are more vulnerable
than females including environmental exposure, weak
immune system, angiotensin-converting enzyme 2 (ACE2),
and the transmembrane protease, serine 2 (TMPRSS2).
ACE-2 and TMPRSS2 are both the receptor for attachment of
COVID-19 virus.”

In this study, 1gG and IgM antibodies were found in 31.9%
and 38.3% individuals, respectively. Both IgG and IgM anti-
bodies were detected in the blood serum of 27.7% of partici-
pants. The sensitivity and specificity of serological tests by
ELISA in China and the United States was 38.3% - 85.4% in
hospitalised patients.”*” This inconsistency is likely to be
due to the variation in clinical setups in different countries
and the technique used in these settings. A study revealed
10% (5/50) and 14% (7/50) positivity of IgG and IgM anti-
bodies, respectively, in RT-PCR confirmed patients.”
Spicuzza et al., reported 82.6% (19/23) of both IgG and IgM
in confirmed COVID-19 patients.” The greater inconsistency
with the current study might be due to the population of
confirmed COVID-19 patients studied and the smaller
sample size.

It is essential to evaluate the asymptomatic and confirmed
COVID-19 infected patients through antibody testing. It is
important to confirm the results of the present study with
greater sample size, different techniques, and population to
determine the importance of ELISA-based antibody testing
for screening and diagnostic purposes. Moreover, there is
still some conflict regarding the serological tests for
COVID-19 due to the presence of antibodies before, during,
and after the onset of symptoms. Despite these limitations,
consistency was found with many other relevant studies
conducted in different regions of the world.

Based on the present study findings, antibody tests are
rapid, reliable, have high sensitivity, and will be helpful for
screening a large population. In patients where there is a
discrepancy between clinical findings, radiological examina-
tions, and molecular diagnostic testing, antibody detection
might be useful for clinicians to reach the correct diagnosis
and in the management of patients.

CONCLUSION

The findings of the current study help provide information
regarding the rapid screening of COVID-19 infected patients
through serological testing (ELISA). Overall, the sensitivity of
the serological ELISA assay is lower, but these results
suggest that the serological tests are useful in the screening
and detection of COVID-19 patients.
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