
SARS CoV-2 is a viral droplet infection and is a 

zoonotic disease. In late December 2019, number 

of unusual cases of pneumonia were reported in Wuhan, 

China. Considering  SARS infection occurred in south-

east Asia couple of year, these acute respiratory synd-
1rome cases were called SAR-CoV-2.  Now known as 

Covid-19, these cases were traced back to a central 
2

animal market place of Wuhan, China.  In a time span 

of few weeks, these sporadic cases turned into an epi-
1,2

demic. This epidemic has now spread to 210 countries.  

World health Organization declared Covid-19 a Public 
3

Health Emergency of International Concern (PHEIC).  

Globally, to date, there has been more than 600 million 

confirmed cases in different waves of infection and 
3six million deaths.

 First case of COVID-19 was reported in Pakistan 
thon 26  February 2020, and most cases to date linked 

to importation of infection from Iran, China, Middle-
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East and European countries. Loose borders and inade-

quate screening arrangements at port of entries resulted 

in spread of cases in all provinces of Pakistan. There 

has been five waves of infection in Punjab (largest 

province in Pakistan), with approximately 520,869 
4confirmed cases and 13,606 deaths.  The effective 

reproduction rate has come down from 1.56 to 1.2%, 

however there is impending threat of sixth wave as 

around 50% of individuals are fully vaccinated in 
4,5 

major cities of Punjab.

 Seroprevalence studies provide necessary data 

on extent of SARS-CoV-2 infection in a community. 

Identifying immune response of individuals exposed to 

this virus is one way of assessing community resistance 
6

against COVID-19 transmission.  In response to SARS- 

CoV-2, body produces IgM antibody initially and this 
6,7remains for 10-21 days, followed by IgG antibody.  

Enzyme-linked immunosorbent assay (ELISA) tech-

niques are used for the antibodies detection using blood 

samples. Although, it is not an accurate method for the 
7detection, but still preferred for the early detection.  

We do not know the extent to which COVID-19 anti-

bodies are present our population. There are very few 

reports available on seroprevalence of COVID-19 IgG 

antibodies in Punjab, especially in big cities like Lahore 
8and Sialkot. Javed et al.  reported through their popu-

lation sero-prevalence study in big cities of Pakistan 

including Lahore, Karachi, Quetta and Peshawar that 

overall seroprevalence of SARS-CoV-2 IgG antibody 

is 16% and antibody sero-positivity in males (OR= 1.22) 

was higher than females. Symptomatic subjects had 
8

2.18 times higher odds of IgG sero-positivity.  On the 
9

other hand, Ahsan et al.  in their cross-sectional house-

hold survey found a lower seroprevalence (7.1% to 

6.3%). No difference in seroprevalence was reported 

by the authors as regards the gender. However, in those 

aged 50 years and above, IgG sero-positivity was  
9

10.1%.  Healthcare workers are predominantly exposed 
10owing to their profession. Batool et al.  demonstrated 

that 33% of the health care workers were reactive for 

SARS-CoV-2 IgG antibody and an estimated 44% of 

the reactive cases were asymptomatic. Similarly, 17% 

of Combined Military Hospital Kharian Medical College 

staff (faculty, medical students, and administrative 

staff) were found positive for IgG antibodies using 
11rapid antibody testing kit.

 According to Centers for Disease Control and 

Prevention (CDC-USA), “Serologic methods have 

public health value for monitoring and responding to 

the COVID-19 pandemic, and clinical utility in pro-
4viding care for patients”.  These antibody tests are 

essential tool to identify past infection and those people 
8,9

with asymptomatic infection.  The aim of this study 

was to measure SARS-CoV-2 IgG antibody levels 

among adult population of Sialkot city and describe 

sero-positivity in terms of age and sex. Additionally, we 

also described the IgG antibody tires among participants 

and salient symptoms related to COVID-19. 

METHODS

 This descriptive, cross-sectional study was under-

taken in city of Sialkot (an industrial city in eastern 

Punjab Pakistan) between December 2020 to June 

2021. A sample of 453 adult participants were recruited 

from community-based laboratories in Sialkot using 

convenient sampling technique. These individuals 

visited these laboratories to be tested for IgG antibody 

assays. After getting approval from Research Ethical 

Committee of Khawaja Safdar Medical College, Sialkot, 

a two-member team approached the said laboratories, 

explained the aims and objectives of the study and an 

informed consent was obtained from participants. A 

brief in-person interview was conducted regarding 

socio-demographic profile (age, sex, area of residence) 

and COVID-19 symptom (with duration of these 

symptoms). Five-milliliter (5ml) whole blood was 

drawn by a phlebotomist through venipuncture and 

then serum was separated for IgG antibody assay. We 

used Elecsys Anti SARS CoV2 which is an electro-

chemiluminescent immunoassay (ECLIA). This assay 

uses the nucleocapsid (N) antigen for the determination 
12

of high-affinity antibodies (including IgG).  A cut-

off index (COI) of 1 or more was considered reactive 

or positive. A COI of less than 1 was reported as non-

reactive or negative. The sensitivity and specificity 

of this assay is reported to be 97.2% and 99.8% res-
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pectively.  

 Laboratory reports were obtained from the labo-
ratories and data were entered in Statistical Package 
for the Social Sciences (SPSS) version 22.0. Data were 
checked for inconsistencies and coded for age and sex, 
after assigning a unique identifier. Age was categorized 
into three groups (<25 years, 25-49 years and ≥ 50 
years) and duration of COVID-19 symptoms was divi-

ded into three groups (≤7 days, 7-14 and >14 days). 

SARS CoV-2 IgG antibody reactivity or positivity 
status was described overall and stratified by age and sex 
(as percentage). Unadjusted seroprevalence of COVID-
19 IgG antibody was reported in percent. Association 
of age and sex with sero-prevalence was determined 
using chi-square tests and p-value of less than 0.05 
was considered statistically significant. 

RESULTS 
 Of 514 individuals invited for this study, 471 
completed the interview and provided blood sample for 
detecting SARS Cov-2 IgG antibodies. Non-response 
was 8%, where data of 18 participants were excluded 
due to inconclusive laboratory results and missing 
information of included variables. Finally, data of 
453 individuals are presented here (Figure 1). Table 1 
shows the socio-demographic characteristics of the 
participants. More than half of these participants were 
aged between 25 to 49 years (57%), whereas 122 (27%) 
were aged above 50 years.  More men than women 
participated in our study (64% versus 36% respectively. 
Three out of every four individuals reported one or 
more symptoms of COVID-19 dry cough (17%), fever 
(30%) loss of taste (6%), sore throat (5%) and anosmia 
(4.6%) (Table 1). Duration of these symptoms were 
two weeks among 50% of these individuals, whereas 
one in four reported that they had the symptoms for 
less than 7 days (Table 1). 
 Figure 2 presents SARS-Cov-2 IgG antibody 
status using our laboratory analysis. We found that 
289(63.7%) had varied levels of antibody and labelled 
as reactive using our cut-off (COI=1 or more). Only 
134(29.5%) of these reactive for COVID-19 IgG anti-
body had antibody titres level 15 units/dl or above 
(Figure 3). When stratified by age and sex, it was 
found that 191(66.2%) aged 25-49 years were reactive 
to IgG antibody, whereas only 21% of those aged 50 
years and above had this antibody. Difference in being 
reactive for COVID-19 IgG antibody in relation to 

age was statistically significant (p<0.001) (Table 2). 
We report that 181 (62.6%) men and 108 (37.4%) 
women were reactive to COVID-19 IgG antibodies, 
however, this difference based on gender was not statis-
tically significant (p=0.34) (Table2).  

Figure 1: Enrolment of participants and eligibility 
for analysis to measure seroprevalence of SARS-CoV-
2 serum IgG antibody among adult urban population 
of Sialkot city, Pakistan

Table 1:  Socio-demographic characteristics and 
presenting symptoms among adults tested for  
post-exposure SARS-CoV-2 IgG antibodies in city 
of Sialkot Pakistan (n=453)

Characteristics/ 
presenting symptoms

Adults tested for SARS-CoV-2 
IgG  (n=453)

Numbers Percentage

Age (in year)

Less than 25 74 16.4 %

25-49 257 56.7 %

50 years and above 122 26.9 %

Sex

Men 291 64.2 %

Women 162 35.8 %

Showed COVID-19 symptoms 

Yes 341 75.3 %

No 112 24.7 % 

Had dry cough 78 17.2 %

Had fever 135 29.8 %

Had lethargy 37 8.2 %

Had Headache 05 1.1 %

Had Anosmia 21 4.6 %

Had loss of taste 26 5.7 %

Had sore throat 24 5.3 %

Had dyspnea 03 0.7 %

Duration of Symptoms (n=341)

≤�7�days 94 27.5 %

7-14 days 168 49.2 %

>14 days 79 23.1%
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Figure 2. Pie diagram showing the proportion of indi-

viduals labelled reactive for SARS-CoV-2 IgG antibody 

among adults in Sialkot city, Pakistan (n=453)

Figure 3. Bar diagram showing IgG antibody titres 

among individuals labelled reactive for SARS-CoV-

2 IgG antibody in Sialkot city, Pakistan  (N=289)

DISCUSSION

 The main objective of this study was to determine 

the SARS-CoV-2 IgG antibody among adults in 

Sialkot city and we found that two-third of these adults 

were reactive to SARS-CoV-2 IgG antibody; There 

was a significant association of this reactivity based 

on age, but no association by gender was found. Most 

predominant CVID-19 symptoms reported by the 

participant was fever followed by dry cough. Our study 

is one of few studies on seroprevalence of COVID-

19 IgG antibody at population level in Punjab. We used 

standard laboratory method to detect IgG antibody 

with sensitivity and specificity of 97.2% and 99.8% 
13 respectively.

 Results of this study should be interpreted after 

considering few limitations. Cross-sectional design 

provides results at certain point in time and there are 

issues related to the limited generalization of results. 

Convenient sampling method was use due to financial 

and time constraints, which also might have affected 

the generalization of results. Additionally, since sero-

positivity in population is a dynamic phenomenon, 

therefore measuring sero-positivity at one point in time 

may not provide information on duration of sero-posi-

tivity. Yet, our results are valid for similar settings using 

similar laboratory assay techniques. 

 We found higher seroprevalence (64%) compared 

to other studies undertaken in Pakistan. For instance, 
9

Ahsan et al.  reported sero-prevalence of 7.1% in a 
10

general population survey, whereas Batool et al.  

showed sero-positivity of 33% among healthcare wor-
11kers. Similarly, Naiyar et al.  reported that 17% of 

health care providers in CMH Kharian, Punjab were 

positive for COVID-19 IgG. Difference in these fin-

dings may be attributed to variation in using sampling 

methods, laboratory techniques. For example, Both 
9 11Ahsan et al.  and Naiyar et al.  utilized rapid detection 

kits, where as in this study and Batool et al. used Chemi-

luminescent assays. 

 Several studies around the globe have reported 

seroprevalence data on Covid-19 in recent times. The 

findings have wide variations, owing to sampling 

variations, sub-groups variation, geographical region, 

Table 2:  Comparison of age and sex of participants 
with SARS- CoV-2 IgG antibody reactive status in 
Sialkot city, Pakistan (n=453)

Characteristics

Status of SARS-CoV-2 IgG antibody 
status 

Reactive Non-Reactive p

Age (in years)

Less than 25 36 (12.4% ) 38 (23.2%)

<0.00125-49 191 (66.2%) 66 (40.2%)

50 years and above 62 (21.4%) 60 (36.6%)

Sex

Men 181 (62.6%) 110 (67.1%)
0.34

Women 108 (37.4%) 54 (32.9%)

Footnotes: p represents the probability of rejecting and null 
hypothesis when it is true. Calculated using Pearson's 
Chi-Squared test with relevant degree of Freedom;  
p<0.05 was considered for rejecting null hypothesis. 
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ethnicity and presence of co-morbid/ immune modulating 
14

factors.  Those using rapid lateral-flow assay methods 

have shown to report inconsistent seroprevalence values 

than the Chemiluminescent assay techniques (some 
15,16

shown high and some lower values).  For instance, 
17

Shakiba et al.  showed in their population based cluster 

sample using Rapid testing kit that seroprevalence 

was 22% (95%CI: 19-26%) and proportion of sero-

positivity among those with no COVID-19 symptoms 
16is higher comparatively. Similarly, Torres et al.  in 

brazil reported that old age, contact with COVID-19 

patient and mixed ethnicity were the major risk factors 

and overall seroprevalence in studied population was 
1839%. Similar report was given by Haq et al.  where 

they used Roche® antibody detection kit in most popu-

lous cities of Pakistan by testing more than 15000 

individuals. Seroprevalence in their study was 42.4%. 

It is strange that most affected countries have demon-

strated lower IgG seroprevalence compared to low 
19-21endemic countries (10-15% versus 30-40%).  There 

may be differences in population susceptibility for 

related flu viruses common in less developed countries 
22and there may be an element of cross-immunity.  

Cross-immunity may be one reason underlying the low 

mortality of COVID-19 in many Asian countries, 

where most coronavirus-related epidemics such as 

severe acute respiratory syndrome (SARS) and Middle 
23,24 East respiratory syndrome (MERS) originated.

 Accuracy and reliability of serology assay are 

disputed due to the possibility of false-positive cases, 

because of cross-reaction with another coronavirus 

such as common cold. Conversely, there can be false-

negative cases as well. In a recent meta-analysis com-

paring several serological methods, the sensitivity of 

immune-chromatographic assays was lower than that 

of ELISA or CLIA, but all methods yielded high speci-
25 

ficity closer to 99%.

 Non-pharmaceutical interventions such as increased 

testing rates, contact tracing, school closures, ban of 

mass gatherings, physical distancing, and restriction 

of movement were effective in reducing transmission 

rates of SARS-CoV-2. However, this type of interven-

tion has tremendous societal and economic conse-

quences potentially resulting in social disorganization 

and great recession. One approach to de-escalating 

public health measures and returning to a state of nor-

malcy, while maintaining epidemiological vigilance 

and ability to respond fast to viral resurgence, is to 

identify people with immunity to SARS-CoV-2 and 

estimate their proportion in the entire population. 

Current study aimed to achieve this objective. Despite 

number of limitations, it provided a baseline data to 

build larger studies with representative samples.

 Future studies should aim at series of cross-sectio-

nal surveys in different time-periods to demonstrate 

the trend of seroprevalence based on IgG antibody 

assays. Rural areas in most studies have been neglected 

and COVID-19 seroprevalence in rural population 

through randomized cluster sampling technique may 

be undertaken. Similarly, though incidence of COVID-

19 in children is low but as the disease transmission 

slows down in adults, there is chance that disease may 

take refuge in children. Therefore, seroprevalence 

studies may also include a representative sample from 

children. Finally, follow-up study to evaluate the dec-

lining titres of IgG antibody should be considered to 

assess the level of herd immunity in population and 

predict future outbreaks. 

CONCLUSIONS

 Almost two-third of adult population in Sialkot 

city had SARS-CoV-2 IgG antibody during 2021 survey 

that implies that herd immunity level for COVID-19 

is achieved and negligible number of COVID-19 cases 

reported in Sialkot city supports this evidence. Further 

seroprevalence studies are required at community 

settings to determine the sero-prevalence of COVID-

19 involving wider population groups to draw epide-

miological landscape of COVID-19 disease transmi-

ssion for health managers to devise effective preventive 

strategies.   
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