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INTRODUCTION 

The ongoing COVID-19 pandemic, caused by severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-

2), which first spread in Wuhan province of China is 

continuing to cause major disruption globally.1,2 The 

outbreak of COVID-19 was declared as a public health 

emergency on 30th January, 2020 by the world health 

organization and a COVID-19 pandemic on 11th March, 

2020.3 With COVID-19 continuing to be a global threat, 

it is really important to take necessary steps in early 

detection and thus prevention of spread of this virus. 

Serologic testing based on antibody detection provides 

good understanding of SARS-CoV-2 prevalence and its 

transmission and has been used in different parts of the 

world.4 Nucleic acid testing for SARS-CoV-2 by real 

time polymerase chain reaction remains the gold standard 

investigation in early detection of patients infected with 

SARS COV-2.5 A host of factors can however lead to 

false negative results including wrong site, inadequate 
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ABSTRACT 

 

Background: SARS‑CoV‑2 emerged in China and spread throughout the world due to its rapid transmission. The 

exposure rate in the healthy population is unknown, mainly in resource‑limited countries. Herein, we estimated the 

seroprevalence of anti‑SARS‑CoV‑2 antibodies and risk factors among blood donors at our blood bank and to 

describe some characteristics of those that test positive. The objective of the study was to measure the levels of IgG 

antibodies targeting the SARS-CoV2 during the peak period of the COVID-19 pandemic in Jammu State, India to 

know the magnitude of SARS-CoV-2 exposure, the prevalence of herd immunity in the population. 

Methods: This is prospective observational study of COVID-19 seroprevalence among blood donors that complied 

with blood donation protocol. Participation in study was voluntary after taking proper consent on the consent form. 

Results: A total of 750 random blood donors who voluntarily participated, were enrolled in this study after obtaining 

their proper consent on the consent form. Out of 750 donors, 287 (38.2%) were positive for IgG antibodies and 463 

(61.7%) were negative for IgG antibodies. In our study, male donors (745) outnumbered the female donors but on the 

other hand female donors showed a higher prevalence of covid antibodies i.e., 60% as compared to male donors i.e., 

38% which is a statistically significant difference (p<0.005). 

Conclusions: A high prevalence of SARS-CoV-2 antibodies was detected among blood donors which indicated a 

high level of exposure to the virus within the population and development of innate immunity against the virus. This 

could help us to introduce a protocol of antibody testing in the screening of blood donors to enhance the number of 

plasma donation cases for the treatment of serious COVID patients. 
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sampling and fluctuating viral load.6 There are other 

hindrances like cost of the test, availability of kits and 

other logistical issues in carrying out RT-PCR on a mass 

scale. Hence a test which is easy to do, sensitive and not 

very expensive is required to detect the seroprevalence of 

the virus. Antibody screening can hence be a preferred 

method to identify the sero-positive individuals who have 

been infected with COVID-19 thereby facilitating the 

control of spread of the disease and ensure prompt public 

health management.7 It is important to evaluate the 

prevalence of SARS-CoV2 infection among healthy 

blood donors. There are no current recommendations 

about screening of donors by RTPCR or immunoassays. 

The WHO however recommends to defer blood donation 

for 4 weeks for symptomatic individuals, covid contacts 

and those with travel history to an epidemic area. It is 

also recommended that the donors have to inform the 

blood bank in case they get symptomatic within 28 days 

of blood donation.8 As COVID-19 virus does not transmit 

through blood donations and is not a blood borne disease, 

the identification of seroprevalence among the donors can 

give an estimate infection among healthy individuals, 

hence providing actual disease burden and case fatality 

rate in a population. Information regarding antibody 

response against SARS-CoV-2 in asymptomatic 

individuals is lacking in our part of the subcontinent. In 

our study, we conducted specific serological testing (total 

antibodies) to identify prevalence of SARS-2-CoV 

antibodies among the healthy blood donors who visited 

blood bank at our institute. With this aim, we estimated 

the seroprevalence of anti‑SARS‑CoV‑2 antibodies and 

risk factors among blood donors at our blood bank and to 

describe some characteristics of those that test positive. 

Aims and objectives  

The aim and objectives of the study were to estimate the 

prevalence of anti-SARS-CoV-2 antibodies among blood 

donors and to study correlation of COVID antibodies to 

demography, educational and occupational status of 

blood donors. 

 

METHODS 

 

This is an observational prospective study conducted in 

the department of blood transfusion medicine and 

immunohematology, government medical college, 

Jammu on routine healthy blood donors and 750 donors 

were tested for SARS-CoV-2 immunoglobulin G (IgG) 

antibody over a period of three months from June to 

August 2021.  In addition to the routine criteria for 

selection of blood donors, the following additional 

criteria was applied based on national guidelines: 

 

Inclusion criteria 

 

Donors fulfilling the donor acceptance criteria: 1. Donor 

should be free of any flu-like symptom for 28 days before 

blood donation. 2. The donor should not have a close 

contact with suspected or confirmed SARS-CoV-2 cases 

in the past 28 days before blood donation. 3.The donor 

should not have a history of travel to a containment zone-

domestic or international in the past 28 days and 4. The 

donor should not have a history of SARS-CoV-2 

infection. The donor consent for testing for SARS-CoV-2 

antibody was taken at the time of blood donation in 

writing were include in the study. 

 

Exclusion criteria 

 

Patients with less than 28 days from the COVID-19 

recovery, donors vaccinated against COVID-19 and 

donor not fulfilling the donor acceptance criteria were 

exclude from the study.  

 

The SIEMENS ADVIA centaur XPT immunoassay 

system for the qualitative detection of IgG antibodies to 

SARS-CoV-2 was used to run the blood donor samples. 

This assay is intended as an aid in the diagnosis of 

patients with suspected - SARS-CoV2 infection and as an 

aid in identifying patients with an adaptive immune 

response to SARS-CoV2 indicating recent or prior 

infection. 

 

Principle of the procedure 

 

The ADVIA centaur immunoassay is a fully automated 1-

step antigen sandwich immunoassay using acridinium 

ester chemiluminescent technology, in which antigens are 

bridged by antibodies present in patient sample. The solid 

phase contains a preformed complex of streptavidin 

coated microparticles and biotinsylated SARS-CoV-2 

recombinant antigens. This reagent is used to capture anti 

SARS-CoV-2 antibodies in the patient sample. The lite 

reagent contains acridinium ester labeled SARS-CoV-2 

recombinant antigens used to detect anti SARS-CoV-2 

antibodies bound to the solid phase. A direct relationship 

exists between the number of SARS-CoV-2 antibodies 

present in the patient sample and the amount of relative 

light units detected by the system. 

 

The samples were collected from the Donors who came 

voluntarily for the blood donation and agreed to undergo 

the screening of the IgG antibodies against SARS-COV-2 

infection and their consent was taken on consent form. 

They were later on informed regarding the value of IgG 

antibodies present in their body after getting the results. 

The samples were allowed to settle in clot retraction or 

EDTA vials for around 10-15 min after proper mixing. 

The vials were centrifuged for 20 min at 4200 revolutions 

per minute (rpm) or more after clotting. Control run valid 

for 24 h was necessary before processing the donor 

samples. After control run, samples were run in the 

system. 

 

Ethical clearance 

 

The institutional ethical clearance was obtained from 

institutional ethics committee of our hospital. 
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Statistical analysis 

 

The results were entered into Microsoft excel sheets, and 

statistical analysis was performed. All the responses were 

expressed as frequencies and percentages. 

 

RESULTS 

 

A total of 750 random blood donors who voluntarily 

participated, were enrolled in this study after obtaining 

their proper consent on the consent form. Out of 750 

donors, 287 (38.2%) were positive for IgG antibodies and 

463 (61.7%) were negative for IgG antibodies. The 

following results were obtained on studying the different 

characteristics of donors in relation to COVID antibodies: 

 

Sex 

 

Out of a total of 750 donors, 745 are males and 5 were 

females. Out of 5 females 3 (60%) were positive for IgG 

antibodies and out of 745 males, 284 (38%) are positive 

for IgG antibodies which clearly shows high prevalence 

of covid antibodies in females as compared to males with 

a statistically significant difference(P<0.05), as shown in 

Table 1. 

 

Age 

 

Age of Blood Donors ranged from 18-60 years with 

maximum number (429) from 21-40 years age group. The 

number of SARSCOV-2 IgG positive cases was highest 

from 21–40 years age group i.e., 183 out of 429 (43%). 

This was followed 84 out of 228 i.e., 37% from 41-60 

years’ and 20 out of 93 i.e., 21.5% from 18-20 years’ age 

groups respectively, as shown in Table 1.  

 

Blood groups 

 

Blood group wise distribution of donors with antibodies 

is as following: Out of total 214 donors with group A, 

167 (58%) showed the presence of covid antibodies. Out 

of 198 donors with blood group B, 66 donors (22%) 

showed the presence of COVID antibodies. Out of 309 

donors with blood group O, 50 donors (17%) showed the 

presence of covid antibodies. Out of 29 donors with 

blood group AB, 4 (1.4%) showed the presence of covid 

antibodies. In our study, donors with blood group A 

showed significant number of antibodies i.e., 58% 

followed by blood group B (22%) followed by blood 

group O (17%) followed by AB blood groups, as shown 

in Table 1. 

 

Educational status 

 

The donors were divided into four groups depending on 

the educational levels. Primary education: Out of 750 

donors, 88 are primarily educated and showed the 

presence of COVID antibodies in 24(27%). 164 donors 

were with secondary education, out of which 59 (36%) 

showed the presence of anti IgG COVID antibodies. Out 

of 297 donors with graduate degree, 169 (56%) showed 

the presence of COVID antibodies. Out of 201 

postgraduate donors only 35 (17%) donors showed the 

presence of antibodies, as shown in Table 1. 

 

Rural/urban  

 

Depending on the address of the donors they were 

divided into rural and urban areas. Out of total of 750 

donors, 493 donors belonged to rural areas out of which 

195 (68%) were positive for anti IgG COVID antibodies 

and out of 257 donors who belonged to urban areas, 92 

(32%) donors were positive for COVID antibodies, as 

shown in Table 1. 

 

Table 1: Relationship of SARS-CoV 2 antibodies with 

different characteristics of blood donors, (n=750). 

Independent variable 

IgG 

positive,  

n (%) 

IgG 

negative,  

n (%) 

Overall  287 (38.2) 463 (61.7) 

Gender 
Male (n=745) 284 (38) 461(62) 

Females (n=5) 3 (60) 2 (40) 

Age (years)  

18-20 (n=93) 20 (21.5) 73 (78.5) 

21-40 (n=429) 183 (43) 246 (57)  

41-60 (n=228) 84 (37) 144 (63) 

Blood 

group 

O (n=309) 50 (16.2) 259 (83.8) 

A (n=214) 167 (78) 47 (22) 

B (n=198) 66 (33) 132 (67) 

AB (n=29) 4 (14) 25 (86) 

Educational 

level 

Primary 

(n=88) 
24 (27) 64 (73) 

Secondary 

(n=164) 
59 (36) 105 (64) 

Graduate 

(n=297) 
169 (57) 128 (43) 

Postgraduate 

(n=201) 
35 (17) 166 (83) 

Residence 

area 

Rural (n=493) 195 (40) 298 (60) 

Urban 

(n=257) 
92 (36) 165 (64) 

 

DISCUSSION 

 

The COVID-19 Pandemic has resulted in crisis and 

challenges within communities and economies being 

affected. Sero-epidemiological research study can help in 

the detection of asymptomatic or subclinical infections in 

the overall population. As SARS-CoV-2 is a novel virus, 

the surveillance of antibody seropositivity is likely to 

offer valuable information regarding the true magnitude 

of the infection. Moreover, the antibody profile against 

SARS-CoV-2 in samples from healthy blood donors 

could represent the epidemiological situation of the 

population at the time of donation. In this survey of 

SARS-CoV-2 antibodies in blood donors, we found an 

overall seroprevalence of 38% i.e., out of total of 750 

donors 287 came out to be positive for covid antibodies. 
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The seroprevalence of 38% in our study is comparable to 

other studies ranging from 24.4-33.7% obtained at 

different points in time among blood donors in Pakistan 

and France.9,10 The high rate of seropositivity to SARS-

CoV-2 antibodies in our study suggests a wider 

circulation of the virus at the community level by the end 

of the first wave of resurgence of the pandemic. The 

seroprevalence observed in our study is  higher 

comparable to that observed in a large population based 

sero-epidemiological study in New York (6.9%), Spain 

(5.0%), Switzerland (4.8%), and China (3.2%).11-14 

Regarding blood donors, our results were high compared 

to the results observed in blood donors from Brazil 

(3.3%), Italy (2.9%), Denmark (1.9%), Saudi Arabia 

(1.4%), and Germany (0.91%), but it was comparable to  

the results obtained in previous studies carried out with 

blood donors from Pakistan (21.4%) and South Africa 

(31.8-62.5%).10,15-20 These differences in antibody 

seroprevalence might reflect a different epidemiological 

status between the countries. Besides, our study showed 

an extremely significant increase (p<0.001) in SARS-

CoV-2 infection from 8.3% in September 2021 to 38% in 

September 2021. As expected, we observed an increase in 

seroprevalence over time (from September 2020 to 

September 2021), which can be attributed to the fact that 

the epidemic curve was on the rise since the introduction 

of the first cases of SARS-CoV-2. Once again, it is worth 

mentioning that this increase in the seroprevalence of 

anti-SARS-CoV-2 might be the result of the rapid spread 

of SARS-CoV-2 infection in the community. In our 

study, male donors (745) outnumbered the female donors 

but on the other hand female donors showed a higher 

prevalence of covid antibodies i.e., 60% as compared to 

male donors i.e., 38% which is a statistically significant 

difference (p<0.005). Despite the male-to-female ratio of 

149:1, we observed that the incidence was lower in males 

(38%) than females (60%) (p<0.005). Seroprevalence 

was ~1.6-fold higher among female donors compared to 

males. Here it is a possibility that females have more 

probability for asymptomatic infections whereas males 

are more likely to suffer symptomatic disease. The 

gender difference could be attributed to estrogen receptor 

signaling mediated protections which had been 

demonstrated in previous SARS-CoV animal study.21 

Similar results showing high prevalence of covid 

antibodies in females as compared to males was observed 

in certain studies by Mahapatra in Cuttack Odisha India 

and in another study done in Mexico in 2020 also showed 

higher frequency in females as compared to males.22,23 

The results showed that asymptomatic SARS-CoV-2 

infections were more frequent in females, contrary to 

males who tend to be symptomatic with higher morbidity 

and mortality.24 This observation can be attributed to the 

fact that the innate antiviral immune response is higher in 

women.25 In our study the number of SARSCOV-2 IgG 

positive cases was highest from 21-40 years age group 

i.e. 133 out of 287 (46%). Similar results with high 

frequency of antibodies in young population was 

observed in other studies, by Mahapatra in Odisha and in 

Mexico in 2020 as well.22,23 Since highest number of 

blood donors belonged to the age group 21-40 years, the 

seroprevalence was highest in this age group. However, 

recent study has correlated the increased vulnerability to 

infection with increasing age. The age-dependent pattern 

of disease severity has been well established; however, 

the underlying reasons for the differential spread of the 

virus among different age groups remain unclear.26 Our 

study already expected greater seroprevalence in younger 

donors, since in addition to being more likely to get 

around, make   up the core of the workforce, which 

increases the exposure rate to SARSCoV-2 despite the 

social distance imposed by health authorities. A study 

carried out with blood donors from Brazil and Kenya also 

observed a reduction in the SARS-CoV-2 infection rate 

with increasing age, while contrary results in which adult 

individuals were more exposed were observed in 

Denmark, Saudi Arabia, and Iran.15,17,18,28 Recent studies 

have shown the existence of an association between ABO 

blood groups with SARS-CoV-2 and another 

coronavirus.29,30 We observed a significant difference 

between ABO/RH blood groups with SARS-CoV-2 

infection (p<0.05)  Similar to that reported in previous 

studies,10 we found that blood group A increases the risk 

of SARS-CoV-2 infection, whereas blood group O 

decreases the risk of SARS-CoV-2 infection . Although 

in our study prevalence of covid antibodies was highest 

in group A i.e., 58% as observed in other studies as well 

and least in group AB i.e., 1.4% in contrary to other 

studies which showed least antibodies in group O which 

could be due to least no. of donors in group AB which 

participated in our study. The reason for the high risk of 

SARS-CoV-2 infection in blood group A compared to all 

non-A groups remains unknown and needs further 

investigation, although some studies showed that the 

protection mechanism of circulating anti-A antibodies 

inhibits the interaction between SARSCoV-2 and the 

ACE2 receptor.31,32 Consequently, blood group A 

individuals might need reinforcing protection to reduce 

the chance of getting the SARS-CoV-2 infection or in 

case of infection, reinforcement of clinical surveillance 

and aggressive treatment to avoid the severity of the 

infection. In our study, 56% donors with bachelor degree 

showed the presence of covid antibodies followed by 

36% donors with secondary education followed by 27% 

donors with primary education and 17%  graduated 

donors showed the presence of antibodies .On the other 

hand, similar to our study, where infection in highly 

educated blood donors was lower , a study carried out in 

Brazil reported a high risk of infection in blood donors 

with low education.15 Furthermore, we observed a higher 

risk in non-urbanized regions  and in Brazil, they 

observed less risk in urbanized regions, indicating on the 

one hand that individuals with high socioeconomic status 

tend to comply more with the measures imposed by 

health facilities to prevent the dissemination of the 

SARS-CoV-2 infection and on the other hand that the 

infection might be easily controlled in the population 

with a high socioeconomic level.15 However, results 

contrary to those observed in our study and Brazil were 

observed in Canada, where blood donors from 
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underserved areas did not have significantly higher rates 

of SARS-CoV-2 infection compared to blood donors 

from more affluent neighborhoods.33 Our results also 

showed that  prevalence of covid antibodies was more in 

rural population i.e., 68% as compared to urban 

population i.e., 32%. Also, our study showed that the risk 

of SARS-CoV-2 infection was 2 times more in non-

urbanized regions when compared to urban. Weak basic 

sanitation and low socioeconomic status could help 

explain the increase in SARS-CoV-2 infections in non-

urbanized regions of Jammu since in these regions, the 

population might have economic difficulties which 

prevent the acquisition of protective materials or the 

fulfillment of social isolation to prevent the spread of 

SARS-CoV-2 infection. We already expected higher 

seroprevalence and risk of SARS-CoV-2 infection among 

less-educated blood donors, in non-urbanized regions and 

unemployed. Due to sociodemographic characteristics, 

these groups of individuals belong to a low 

socioeconomic stratum, lived in dwellings without a basic 

sanitation system, and have high difficulty in fulfilling 

social distance or adhering to basic hygiene measures to 

control SARS-CoV-2 dissemination. Unlike other studies 

in which seroprevalence estimates did not vary by 

occupation, our results indicate a higher risk of infection 

in unemployed blood donors compared to employed 

blood donors, which is different from the results obtained 

in South Africa, where high seroprevalence of SARS-

CoV-2 was observed in employed.29,34 

It is worth mentioning that our study is accompanied by 

limitations especially regarding the representativeness of 

the population. Therefore, patterns of SARS-CoV-2 

susceptibility among blood donors might differ from the 

general population. In this study, young people and adults 

aged ranging between 18 and 60 years, are 

overrepresented compared to the underrepresented group 

which included children, the elderly, and individuals with 

some limitation or infectious disease.  

CONCLUSION 

The data obtained from the present study provide an 

estimate of the exposure to SARS-CoV-2 infection 

among healthy blood donors in Jammu region. Moreover, 

our results indicate that SARS-CoV-2 seroprevalence has 

increased over a period of time and the exposure rate 

might be higher than that reported based on the molecular 

assay. Continuous screening for anti-SARS-CoV-2 in 

blood donors and/or other groups could be an important 

tool to monitor the extent of the SARS-CoV-2 infection 

and support authorities in decision-making for the 

management of the COVID-19 pandemic. 
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