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ABSTRACT

Background The recent pandemic by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a global emergency. There is large

number of asymptomatic cases of SARS-CoV-2 that are not reported. Hence, serological evidence of SARS-CoV2 antibodies is warranted for a

better estimation of the actual number of infected patients to limit the disease spread and to get an idea of herd immunity.

Methods This is a cross-sectional study conducted from May 2020 to July 2020 at National Institute of Blood Diseases at Pakistan. The study

includes healthcare workers (HCWs), community and industrial workers. The anti-SARS-CoV-2 test was performed by

electrochemiluminescence immunoassay analyzer.

Results A total of 1675 samples have been received from three groups of population. The percentage positivity for industrial employees is high

(50.3%) for HCW (13.2%) and community population (34%).Total percentage for positive antibodies result is ∼36%.

Conclusion Our seroprevalence is 36%, which still far from herd immunity that needs to be at least 60–70% in population. If we consider

acquiring 60% seroprevalence in next few months, then herd immunity is not far from reality, provided the antibodies did not decline with

time. Although the current study is based on a small sample of participants, the findings suggest a study with larger population to implement

stronger and targeted interventions.
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Introduction

New emergent strains of viruses have always remained a
challenge to the healthcare system. There are various viral
outbreaks reported worldwide, and coronaviruses are found
to be the leading cause for these outbreaks. Coronaviruses are
a group of enveloped viruses with non-segmented, single-
stranded and positive-sense RNA genomes. Six different
strains have been identified out of which severe acute
respiratory syndrome coronavirus 1 and 2 (SARS-CoV-1 and
2) and Middle East respiratory syndrome coronavirus are
zoonotic and highly pathogenic coronaviruses.1 The recent
pandemic by SARS-CoV-2 started from Wuhan, China in

December 2019, and later the community transmission lead to
a global emergency. The World Health Organization (WHO)
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named the disease as coronavirus disease-19 (COVID-19) and
the International Committee on Taxonomy of Virus named
the novel coronavirus as SARS-CoV-2.2,3

The infection is transmitted largely via droplets from
symptomatic and asymptomatic individuals or even the
presymptomatic cases. COVID-19 can cause a wide spectrum
of clinical manifestations including fever, dry cough, myalgia,
diarrhea and dyspnea. In majority of cases SARS-CoV-2
leads to asymptomatic or mild self-limiting illness (81%).4

However, in 10% of patients, it can result in a severe
or critical disease. A confirmed diagnosis of COVID-19
relies on specific molecular tests to detect viral RNA like
polymerase chain reaction.2 Laboratory findings specific
to COVID-19 include elevated prothrombin time, lactate
dehydrogenase, D-dimer, alanine aminotransferase, C-
reactive protein and creatine kinase and ferritin. Elevations
in ferritin, neutrophil count, D-dimer, blood urea and
creatinine levels have been associated with worst clinical
outcome.5

There is no currently approved and recommended manage-
ment for patients with COVID 19. The treatment is mainly
supportive and symptomatic. Isolation of a suspected or
diagnosed case is the first and crucial step in management,
considering highly contagious nature of the disease. Patients
with mild symptoms are preferably managed at home with
antipyretics, adequate hydration and nutrition. For hypoxic
patients, oxygen support via nasal prong, high-flow nasal can-
nula or noninvasive ventilation is recommended.6 Interleukin-
6 inhibitor tocilizumab has been used for moderate to severe
cases, but now its use has been stopped after finding unsuc-
cessful phase 3 trial results. Trials concluded that it did not
improve the clinical status of COVID patients with no reduc-
tion in patient mortality as well.7 Now, we are looking for-
ward for promising results from convalescent plasma and
antivirals like remdesivir being used in moderate to severely ill
patients.

The WHO has reported >20 million confirmed cases
of COVID-19 so far, with number of highest positive
cases encountered in USA, followed by Brazil and India.8

It is assumed that the actual burden of COVID-19 is
underestimated as only a small fraction of acute infections
have been diagnosed and reported. There is large number
of asymptomatic cases associated with SARS-CoV-2 that are
not reported. Furthermore, there are limitations of testing
and surveillance in healthcare settings. Identification of
seroprevalence among asymptomatic individuals is essential
for two major reasons. First, to recognize the individuals who
were infected without any symptoms (asymptomatic carriers)
to limit the disease transmission, and second, the idea of herd
immunity could be an important indicator in a community for

guiding future decisions regarding lifting the social restrictions
yet preventing the subsequent epidemic outbreaks or second
wave as well as the need of vaccination in that particular
community. Hence, serological evidence of SARS-COV-2
antibodies is warranted for a better estimation of the actual
number of infected patients.

Seroprevalence surveys in the USA and the Europe suggest
that actual burden of disease is 10-folds or more of that
is reported.9,10 As of 18 August 2020, there are 281 136
confirmed COVID-19 cases reported in Pakistan leading to
2.1% mortality (6190 deaths) as stated by official govern-
ment website. Globally surveys are being conducted on large
scale to know the actual prevalence of disease.11 Serology
tests are used for seroprevalence surveys to identify people
that have antibodies against SARS-CoV-2. Seroprevalences
for anti-SARS-CoV-2 antibodies in different parts of world
have shown disparity. The rate is low in developed world
ranging from 5% in Spain,12 6.9% in the USA.10 However the
developing countries are showing contrasting findings with
high seroprevalence.

Therefore, we are performing this study to estimate the
prevalence of anti SARS-CoV2 antibodies in different groups
of population residing in Karachi.

Material and methods

This is a prospective cross-sectional study conducted from
May 2020 to July 2020 at National Institute of Blood Diseases
and Bone Marrow Transplantation Hospital (NIBD) at
Karachi, Pakistan after approval from institution’s ethical
review committee. The study included adult male and
female participants with age range from 18 to 60 years.
Participants have been recruited from different healthcare
institutes and companies of Karachi, Pakistan. They have
been categorized into three groups, including industrial
workers, healthcare workers (HCWs) and subjects from
the community comprised of walk-in patients for testing
of anti-SARS-CoV-2 antibody test and healthy blood
donors. Blood sample was collected in gel vacutainer (3–
5 ml) from all subjects. The anti-SARS-CoV-2 test was
performed by electrochemiluminescence immunoassay
analyzer method on Cobas e-411 by Roche diagnostics
International Ltd at Rotkreuz, Switzerland. It is a qualitative
total antibody assay against SARS-CoV-2 (including IgG,
IgM and IgA) that use double-antigen sandwich technique
utilizing recombinant protein and detected antibodies against
nucleocapsid (N) proteins of coronavirus. Result has been
reported as reactive if the Cut-of-Index (COI) value is
>1.0 and non-reactive if COI is <1.0 as per manufacture
recommendations.
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Statistical analysis

SPSS 23 has been used for the analysis of data; chi-square
test has been applied to determine the significant difference
among our three groups. P value of <0.05 is considered
significant.

Results

This study has been conducted to assess the anti-SARS-CoV-2
antibodies levels in diverse group of residents to comprehend
its prevalence in community. Samples have been received
and tested for antibodies at pathology laboratory of NIBD,
Karachi, Pakistan.

A total of 1675 samples have been received from three
major groups of population including HCWs, industrial
workers and people from community as shown in Figure 1.
HCWs included from different hospitals. Industrial employees
comprise of staff from pharmaceutical and hardware
company. In addition, subjects from community included
walk-in patients for testing of anti-SARS-CoV-2 antibody
test and healthy blood donor. The pie chart below shows the
breakdown of major sets of residents.

Table 1 presents the results obtained from preliminary
analysis of antibodies positivity from various groups of
population. Out of 1675 samples, 809 have been received
from industrial employees, in which 407 (50.3%) were positive
for SARS-CoV-2-specific antibodies. While 464 samples were
received from HCWs in which 62 (13.2%) were positive
for antibodies. In our community population, 135 (34%)
cases were positive for antibodies out of 402 cases. The
percentage positivity for industrial employees (50.3%) was
high as compared with HCWs (13.2%) and community
population (34%) as shown in Figure 2. Total percentage for
positive antibodies result is ∼36%. The most surprising aspect
of the data that can be seen from Table 1 is that the industrial
employees group reported significantly more than other two
groups.

The correlation between HCWs, community people and
industrial employees results were tested using chi-square test.
The chi-square test showed significant differences between
HCWs and industrial employee results. P-value of <0.05
has been considered as significant. There was also a dif-
ference in mean antibodies cutoff values among different
groups as shown in Table 2. Mean antibodies cutoff values are
high for HCW and community-based residents, which mostly
comprise of healthy blood donors as compared with indus-
trial employees. The mean antibodies cutoff values for HCW
and community population were 20.59 and 28.9, respectively,
whereas mean value for industrial employees was 18.8. In

Fig. 1 The figure showing the percentage inclusion of various residents
including HCW, industrial employees and community population.

Table 1 Serological expression from different groups of population

Groups Results Total

Negative (%) Positive (%)

HCW 402 (87) 62 (13) 464

Industrial

employees

402 (49.6) 407(50.3) 809

Community 267 (66) 135(34) 402

Total 1071 (64) 604 (36) 1675

Table shows the positivity for SARS-CoV-2-specific antibodies for HCW,

industrial employees and community.

addition mean values for negative results were also noted that
did not show significant difference. Together these results
provide important insights into seroprevalence in diverse res-
idents of Karachi.

Discussion

Main findings of the study:

This study has been instigated to evaluate the seroprevalence
of anti-SARS-CoV-2 antibodies in different healthcare and
community population from Karachi and with the aim of
assessing the importance of seroprevalence in these groups.
The overall seroprevalence is found to be 36% with highest
positivity in industrial employees (50.5%), whereas only 13%
of HCW were tested positive. Moreover, the community that
comprised of healthy blood donors and walk-in patients for
antibody testing had 34% positivity rate. Seroprevalence is the
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Fig. 2 The above graph shows the percentage positivity for SARS-CoV-2 antibodies for HCW, industrial employees and community.

Table 2 Mean cut-off values for positive and negative test

Groups Mean cutoff value

for positive test

Mean cutoff value

for negative tests

HCWs 20.594 0.237

Industrial

employees

18.80 0.221

Community 28.93 0.091

Table shows the mean cutoff values for positive and negative results for

all the groups.

incidence of a disease or illness within a distinct population at
one time, as measured by serology tests. Therefore, serological
recognition of specific antibodies against SARS-CoV-2 can
better estimate the accurate number of infections. Differ-
ent serology-based studies have been conducted worldwide,
showing wide variations in positivity rate.

What is already known?

The seroprevalence rate identified in US population varies
from 1.9 to 6.9%, which is very low as compared with our
seroprevalence rate.13 Regarding European data, Stringhini
et al .9 and Pollán et al .12 reported that the population-based
serosurveillance from Switzerland and Spain composed of
severely affected urban areas from April to early May 2020.
The seropositivity rates reported were 10.8 and 5.0% from
Switzerland and Spain, respectively. Surveillance report from
France reported the prevalence rate of ∼25.9%.14 Although

our results are in contrast with western population findings,
it is in consistent with the neighboring population results i.e.
22% for Iran and 22–33% for India.15,16 Very little was found
in the literature on the question of increased seropositivity in
Asian countries. However, there could be multiple reasons for
this interesting finding and some of the points need more clar-
ification and further research. There are different researches
conducted globally emphasizing that increased exposures to
different microorganisms including viruses, bacteria and par-
asites are playing an important role in providing the immu-
nity to SARS-CoV-2 and showing the high seroprevalence
rate in these Asian population.17 Moreover, in early days of
pandemic, some studies have stated that population receiv-
ing BCG vaccinations is more protected against COVID-19
and has mild infection consequently.18 Likewise, increased
temperature and high humidity is also considered to have
defending role against severe SARS-CoV-2 infection and thus
leading to asymptomatic and mild infection, which is resulting
in high seroprevalence rate.19 Nevertheless, these hypotheses
are not proven yet.

The most obvious finding to emerge from the analysis is
that HCWs have shown the lower prevalence rate of 13% as
compared with our two other groups, although it was hypoth-
esized that participants with a history of healthcare work
have highest prevalence. A possible explanation for this might
be that our HCWs are majorly in low-risk category and are
not directly involved in care of COVID-19-positive patients.
There are unpublished data from one of the laboratories of
Karachi that shows seroprevalence of ∼32% in HCW.20 The
seropositivity rate observed in this investigation is higher than
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those observed by Korth et al .21 from Germany. The study
from Germany has categorized their healthcare population
in three groups comprising of high risk, intermediate risk
and low risk with 1.6, 5.4 and 0% positivity, respectively.21

Our results are in agreement with Chen et al.’s22 findings that
showed the seroprevalence of 17% in HCWs of China.

The second important finding reported is the prevalence
rate of 34% from community population including walk-
in patients and healthy blood donors. If we analyze the
breakdown of the community population, then our walk-
in patients has 15% prevalence rate, whereas the blood
donors have shown 36% of seropositivity. Bigg et al .23 has
reported very low prevalence rate of 2.7% from Georgia
counties as compared with our community group. Similarly,
Stringhini et al .24 has reported the weekly prevalence from 3.1
to 9.7% in community population comprising of household
persons from Geneva, Switzerland in June 2020. Their
seroprevalence percentage is close to our findings. While if we
observe our healthy blood donors results that is showing high
seropositivity of 36% as compared with other walk-in patients
group. The seroprevalence of 23% has been reported from
Italy in healthy blood donors and 11.5% has been reported
from Spain.25,26 Findings from Italy is in consistent with our
results; however, very low prevalence 0.9% has been reported
from another European country (Germany).27 Filho et al .28

from Brazil has reported the 4.0% prevalence among blood
donors, which is again low as compared with our findings.
So, there is variability worldwide in seroprevalence of blood
donors.

The surprising finding was the highest seroprevalence rate
of 50.3% in industrial employees. Jerkovic et al .29 has reported
the seroprevalence of 1.27% in industrial workers that is far
lower than our seroprevalence rate. This finding was unex-
pected and a possible explanation for this might be the delay
in the implementation of lockdown measures. Investigation
was done and found out that many of the cases were asymp-
tomatic. The staff were quarantined for 2 weeks and advised
to work from home. The average pay of general Pakistani staff
is $150–200 per month, and this contradictory result may be
due to the underprivileged living conditions/circumstances
including small houses with poor ventilation. On the other
hand, this also shows the higher percentage of mild and
asymptomatic cases in our population that correlates with
international data of developing countries.

What this study adds?

The present study raises the possibility that if 36% of adult
population of Karachi is supposed to be seropositive, then
we can hypothesize that in next 2–3 months ∼60% of gen-
eral population will become seropositive. This assumption or

theory if proven right then it will reduce the chance of second
wave in Karachi and increase the possibility of acquiring
herd immunity. Moreover, we need to assess the need of
vaccine in seropositive individuals by having further research
on neutralization ability and half-life of these antibodies.

Alternatively, there are studies conducted globally that
stated the decline and waning of antibodies titer with time,
which will pose a huge challenge for the people worldwide
and overall in acquiring herd immunity for COVID 19.30

These findings raise intriguing questions regarding the nature
and extent of antibodies-based protection and resulting
seropositivity. Furthermore, it also warrants the need of
vaccine as in this case second wave and subsequent outbreak
is possible.

Currently, there are different phase trials for vaccines are
in development in various countries of the world.31 Recently
Russian company has started their first human clinical trials
for their vaccine after having successful phase 1 results.32

Future recommendation and limitations of the
study

The main goal of the current study was to determine the sero-
prevalence, and our results complement those earlier studies
from Asian countries; however, they are distinct from devel-
oped world. There are still many unanswered questions about
this disparity in results, and we suggest further research should
be undertaken to investigate the virological and immunologi-
cal aspects of SARS-CoV-2. Our seroprevalence is 36%, and it
is still bit far from herd immunity that needs to be at least 60–
70% in general population. In addition, if we consider acquir-
ing 60% of seroprevalence in next couple of months, then
herd immunity is not far from reality provided the antibodies
did not decline with time. The principal theoretical implica-
tion of this study is that high seroprevalence occurrence will
surely help us in deciding the national policies and preventive
measures. Although the current study is based on a small sam-
ple of participants, the findings suggest a nationwide study
with larger population to implement stronger and targeted
interventions. We also recommend continuing the preventive
procedures and robust efforts for vaccine development.
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