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Abstract
Introduction
The novel severe acute respiratory syndrome virus 2 (SARS-CoV-2), which is responsible Coronavirus disease (COVID-19), 
spread worldwide from China, causing a pandemic from late December 2019. Due to the high proportion of asymptomatic or 
mild infections (approximately 80%), data restricted to laboratory-confirmed cases do not capture the true extent of the spread or 
burden of the virus, or its infection-fatality ratio. Therefore, serological detection of specific antibodies against SARS-CoV-2 can 
better estimate the true number of infections. The current study aims to estimate the seroprevalence of SARS-CoV-2 antibodies 
among the whole blood donors without any prior COVID-19 history or symptoms.

Objective
To determine seroprevalence of SARS-CoV-2 (COVID-19) antibody (IgG and IgM) among asymptomatic healthy blood donors.

Methods
This was a cross sectional study conducted between March and July, 2021 among 300 blood donors without any prior COVID-19 
history or symptoms who came to a tertiary care, multispecialty hospital in south India. Any donor who had recently travelled 
abroad or donors who had received COVID-19 vaccine are excluded from the study. 
3 ml venous blood was drawn in EDTA tube from participants and was tested by “Access SARS CoV-2 IgG assay” and “Access 
SARS CoV-2 IgM assay” by UniCel DxI 800 Immunoassay analyzer (Beckman coulter). The Access SARS CoV-2 IgG assay and 
the Access SARS Cov-2 IgM assay detect antibodies to the Receptor Binding Domain (RBD) of the Spike Protein. Result was 
reported as Reactive if Signal/Cut-off (S/CO)>1.0 and non-Reactive if S/CO <1. Data was collected and entered into excel sheets 
and was analyzed by using the software SPSS version 25.

Results 
A total of 300 healthy blood donors were included. The study reported seroprevalence of 15.3% for IgG and 4.3% for IgM 
(95%CI) among asymptomatic whole blood donors. No significant difference was observed across age groups, diet, BMI, ABO/Rh 
blood type or Ayurveda/homeo immune medicine intake with respect to IgG and IgM reactivity.

Conclusion 
15% of blood donors were seroconverted for COVID-19 during second wave. This reflects widespread seroprevalence in the adult 
population. Real-time seroprevalence studies will help to know the herd immunity among the blood donors which will assist in 
knowing the COVID-19 transmission dynamics and distribution of immunity levels at a particular point in time.
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1. Introduction
1.1 Background 
Severe Acute Respiratory Syndrome Virus 2 (SARS-CoV-2), which 
is responsible for Coronavirus disease (COVID-19), has spread 
worldwide from China since late December 2019. The disease was 
declared as a Public Health Emergency of International Concern 
and later as a global pandemic by the World Health Organization. 
Due to the high proportion of asymptomatic or mild infections 
(approximately 80%), data restricted to laboratory-confirmed cases 
do not capture the true extent of the spread or burden of the virus, 
or its infection-fatality ratio. Therefore, serological detection of 
specific antibodies against SARS-CoV-2 can better estimate the 
true number of infections [1].

Evaluating the prevalence of COVID-19 infection among healthy 
blood donors is important. WHO has currently provided no 
recommendations about screening the donors for SARS-CoV-2 
by RT-PCR or immunoassays, however, it recommends temporary 
deferral for 28 days if any symptoms (cough, fever, flu) are 
present, or if they are exposed to a confirmed COVID-19 patient 
or have travelled to an epidemic area. WHO also recommends 
that the potential donors also have to inform the blood bank if 
they develop symptoms within 28 days of donation. However, 
COVID-19 virus does not transmit through blood donations and 
is not a blood borne disease but identification of seroprevalence 
among the blood donors can give an estimate of circulation of the 
virus among healthy individuals, providing actual disease burden 
and real case fatality rate in a population [2]. 

1.2 Need and Significance of the Study
Seroprevalence of IgG antibodies against SARS-CoV-2 is 
an important tool to estimate the true extent of infection in a 
population. However, seroprevalence studies have been scarce 
in South East Asia including India, which, as of now, carries the 
second largest burden of confirmed cases in the world. Though 
we have similar studies among health professionals, there are not 
much data on seroprevalence among the healthy blood donors in 
our country.

1.3 Objective
To determine seroprevalence of SARS-CoV-2 (COVID-19) anti-
body (IgG and IgM) among asymptomatic healthy blood donors.

2. Methodology
2.1 Study Design
Cross sectional study

2.2 Study Setting and Duration
The study was conducted over a period of eighteen months in the
Department of Transfusion Medicine at Jubilee Mission Medical 
College and Research Institute, a tertiary care, multispecialty 
teaching hospital in Central Kerala.

2.3 Duration of the Study 
1 year and 6 months

2.4 Sampling
Systematic sampling

2.5 Sample size
Based on the proportion of positive antibody cases observed in 
an earlier publication” Seroprevalence of SARS-CoV-2 antibodies 
among healthy blood donors in Karachi, Pakistan” with 95% 
confidence level and 20% relative allowable error, minimum 
sample size comes to 300.

n = (Z1- α/2)2. p. q
       
            d2

3. Hypothesis
3.1 Null hypothesis
There are no detectable SARS CoV-2(COVID-19) antibodies 
among blood donors.

3.2 Alternate Hypothesis
There are detectable SARS CoV-2(COVID-19) antibodies among 
blood donors.

3.3 Inclusion Criteria
• Age > 18 years and <60 years, who fulfil the Donor criteria 

of D&C Act 
• Donors with no symptoms of COVID-19 in the past 28 days

3.4 Exclusion Criteria
• Donors who had a history of COVID-19 
• Any donor who had a close contact with other COVID-19 

patients in the last 28 days
• Any donor who had travelled abroad or came back from 

abroad after January,2020
• Donors who have received COVID-19 vaccine
• Donors not willing to participate in the study 
• All exclusions as per the donor deferral criteria of D&C Act 

and NACO guidelines for COVID-19 pandemic.

3.5 Sampling Procedure
 This is a cross sectional study to be conducted in the Department 
of Transfusion Medicine, Jubilee Mission Medical College & 
Research Institute, Thrissur. Blood samples are taken from 300 
donors after systematic sampling.
  
3.6 Ethics Committee Clearance
The study was conducted only after the approval of the Ethics 
Committee (IEC.No.15/21/IEC/JMMC&RI). No intervention was 
required. The details were recorded in the proforma after obtaining 
informed consent.

4. Method of Data Collection
1) This is a cross sectional study conducted in the Department 
of Transfusion Medicine, Jubilee Mission Medical College & 
Research Institute, Thrissur. 
2) Blood samples were taken from 300 blood donors after 
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systematic sampling.
3) Voluntary blood donors who came to Jubilee Mission Medical 
College, Thrissur who fulfilled the inclusion criteria were enrolled 
in the study. 
4) Written informed consent was obtained.
5) Demographic data of donors including age, gender, address was 
noted.
6) Blood donors was required to answer the questionnaire provided.
7) 3 ml venous blood was drawn in EDTA tube(lavender tube) 
from participants and was tested by “Access SARS CoV-2 IgG 
assay” and “Access SARS CoV-2 IgM assay” by UniCel DxI 800 
Immunoassay analyzer (Beckman coulter). 

Figure 1: UniCel DxI 800 Immunoassay Analyzer

8) Blood collected from individuals who are positive for IgM will 
be discarded.

5. Outcome Measurement
5.1 Chemiluminescence Immunoassay (CLIA)
IgG and IgM antibodies against SARS-CoV-2 are detected by 
two-step immunocapture immunoassay by UniCel DxI 800 
Immunoassay analyzer (Beckman coulter). 
The Access SARS CoV-2 IgG assay and the Access SARS Cov-
2 IgM assay detect antibodies to the Receptor Binding Domain 
(RBD) of the Spike Protein.

Result was reported as Reactive if Signal/Cut-off (S/CO)>1.0 and 
Non- Reactive if S/CO <1

5.2 Pilot Study
We conducted a pilot study among 20 asymptomatic healthy blood 
donors with no past history of COVID-19. In our study we observed 
IgG positivity in four individuals with a 20% seroprevalence.

6. Results
A hospital based cross sectional study was conducted over a period 
of five months in the Department of Immunohematology and 
Blood Transfusion, Jubilee Mission Medical College and Research 
Institute, Thrissur, Kerala in which 300 asymptomatic healthy 
blood donors were investigated to know the seroprevalence of 
SARS CoV-2 antibodies and its association with age, BMI, diet, 
ABO/Rh type and ayurved/homeo immune treatment.

Among the study subjects, majority were males (298 out of 300; 
99% ). Among the 300 study subjects, 226 (75%) were under the 
age group of 18-30 Years while 74 (25%) were under the age group 
of more than 30 years. Distribution of blood group : 108 (36%) 
were O Positive, 91 (30.3%) were A Positive, and 68 (22.7%) were 
B Positive. O Negative, A negative & B negative were 5 (1.7%), 
4 (1.3%), & 4 (1.3%) respectively. A total of 282 (94%) subjects 
had a mixed dietary habit while the rest of the subjects (6%) were 
vegetarians. A total of 155 (51.7%) subjects had taken ayurveda/
homeo immune medicine previously while the rest of the subjects 
(48.3%) had not taken. A total of 155 (51.7%) subjects had taken 
ayurveda/homeo immune medicine previously while the rest of 
the subjects (48.3%) had not taken. Majority of the subjects were 
voluntary donors (78.3%) while 21.7 % were replacement donors.

Among the study 300 subjects, 46 (15.3%) were reactive consid-
ering the IgG levels.

 Frequency Percent
Reactive 46 15.3
Not Reactive 254 84.7
Total 300 100.0

Table 1: Distribution of Subjects by IgG Levels

 Frequency Percent
Reactive 13 4.3
Not Reactive 287 95.7
Total 300 100.0

Table 2: Distribution of Subjects by IgM Levels

Among the study 300 subjects, 13 (4.3%) were reactive considering the IgM levels.

Out of 226 subjects under the age group of 18-30 years, 29 (12.8%) were observed to have reactive IgG. Out of 71 subjects under the age 
group of more than 30 years, 17 (23.9%) were observed to have reactive IgG. No significant differences were observed in the occurrence 
of anti-SARS CoV-2 IgG antibody according to age.
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 IgG Reactive Total P Value
Yes No

18-30 Years Count 29 197 226 0.024*
Percentage 12.8% 87.2% 100.0%

More than 30 Years Count 17 57 74
Percentage 23.9% 76.1% 100.0%

Total Count 46 251 300
Percentage 15.5% 84.5% 100.0%

Table 3: Association Between Age Category and IgG Reactivity

Figure 2: Association between Age Category and IgG Reactivity

Out of 226 subjects under the age group of 18-30 years, 7 (3.1%) were observed to have reactive IgM. Out of 71 subjects under the age 
group of more than 30 years, 6 (8.5%) were observed to have reactive IgM. No significant differences were observed in the occurrence 
of anti-SARS CoV-2 IgM antibody according to age.

 IgM Reactive Total P Value
Yes No

18-30 Years Count 7 219 226 0.054
Percentage 3.1% 96.9% 100.0%

More than 30 Years Count 6 68 74
Percentage 8.5% 91.5% 100.0%

Total Count 13 284 300
Percentage 4.4% 95.6% 100.0%

Table 4: Association between Age Category and IgM Reactivity
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Figure 3: Association between Age Category and IgM reactivity

Out of 226 subjects under the age group of 18-30 years, 6 (2.7%) were observed to have reactive IgM & IgG. Out of 71 subjects under 
the age group of more than 30 years, 5 (7.0%) were observed to have reactive IgM & IgG. No significant differences were observed in 
the occurrence of anti-SARS CoV-2 IgG and IgM antibody according to age.

Figure 4: Association between Age Category and IgM & IgG

Out of 4 subjects with BMI of Less than 18.5 score, 1 (25%) were observed to have reactive IgG & IgM. Out of 65 subjects with BMI of 
18.5-24.9, 1 (1.5%) were observed to have reactive IgG & IgM. Out of 50 subjects with BMI of 25-29.9, 3 (6%) were observed to have 
reactive IgG & IgM. Out of 181 subjects with BMI of More than or equal to 30, 6 (3.3%) were observed to have reactive IgG & IgM. No 
significant differences were observed in the occurence of anti-SARS CoV-2 IgG and IgM antibody according to BMI.
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Figure 5: Association between BMI Category and IgG & IgM reactivity

Out of 4 subjects with blood group of A Negative, none were 
observed to have reactive IgM & IgG. Out of 91 subjects with 
blood group of A Positive, 2 (2.2%) were observed to have reactive 
IgM & IgG. Out of 20 subjects with blood group of AB Positive, 
2 (10%) were observed to have reactive IgM & IgG. Out of 4 
subjects with blood group of B Negative, none were observed to 

have reactive IgM & IgG. Out of 68 subjects with blood group of B 
Positive, 5 (7.4%) were observed to have reactive IgM & IgG. Out 
of 5 subjects with blood group of O Negative, none were observed 
to have reactive IgM & IgG. Out of 108 subjects with blood group 
of O Positive, 2 (1.9%) were observed to have reactive IgM & IgG.

Figure 6: Association between Blood group and IgG & IgM reactivity

No statistical significance was observed in the occurrence of anti-SARS CoV-2 IgG and IgM antibodies according to various blood 
groups.

Out of 155 subjects having the history of Ayurveda/homeo immune medicine treatment, 7 (4.5%) were observed to have reactive IgG & 
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IgM. Out of 145 subjects having no history of Ayurveda/homeo immune medicine treatment, 4 (2.8%) were observed to have reactive 
IgG & IgM.

No statistical significance was observed in the occurrence of anti-SARS CoV-2 IgG and IgM antibody with history of Ayuveda/homeo 
immune medicine intake.

Figure 7: Association between Ayurveda/homeo immune medicine treatment history and IgM & IgG reactivity

7. Discussion
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV2) 
is a novel coronavirus which caused Coronavirus Disease-19 
(COVID19) infection at a pandemic scale. It was first detected 
in Wuhan city, China, in December 2019 and has since rapidly 
spread worldwide.[3] COVID-19 leads to a respiratory illness that 
could range from severe pneumonia to mild respiratory illness. 
Symptoms including fever, dry cough, fatigue, headache, shortness 
of breath, and diarrhea are seen in these patients. However, 
some cases are fully asymptomatic [4]. Asymptomatic or mildly 
symptomatic persons often are not tested or reported to public 
health authorities [5]. In addition, because of economic, political, 
and social difficulties, molecular tests for detecting SARS-CoV-2 
often are limited, particularly in developing countries. In this 
context, alternative measures must be explored to generate reliable 
data that enable government decisions to contain viral spread [6,7].
The true burden of infection could be measured more accurately 
with the prevalence of the SARS-CoV-2 antibody [8]. Over the 
past 25 years, evidence has shown that blood donors are a special 
class for studying subclinical states describing the prevalence and 
natural course of infectious diseases [9]. Some studies indicate 
that the high rate of false-negative tests is because some factors 
could affect the results, such as biological sample type, insufficient 
collection, viral load fluctuations, and the period between blood 
sampling and the symptom onset [10]. 

The detection of the IgM and IgG antibodies against severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) may play an 
important role in epidemiological studies. Screening of blood 

donors for antibodies serves as an indicator of the prevalence of 
infection in communities [11, 12]. While immune responses to 
SARS-CoV-2 could start as soon as the first week following the 
symptom onset, in most infected people, seroconversion changes 
usually start within 10–12 days for IgM and 12–15 days for 
IgG. Serum IgM levels peak in two to three weeks, whereas IgG 
antibodies peak in three to four weeks following the symptom 
onset [13]. Blood donor-based zero surveillance is a powerful and 
cost-effective strategy bringing about valuable insights into the 
prevalence and infection of emerging and past infectious threats, 
such as West Nile virus, dengue, chikungunya, and Zika [14-16].

8. Demographic Variables 
8.1 Sex
A review by Ringwald et al. on keys to get donors to continue 
giving blood showed that there were fewer women than men 
among regular donors, especially young women under 45, although 
figures were similar for both sexes aged 45 and older. The main 
reason cited was pregnancy and the fact that only 42% of women 
returned to giving blood after childbirth.[17] In the current study 
most of the subjects were males (99%) which is in line with the 
gender related trends in blood donation of India [18].

8.2 Age 
Most of the subjects in the study were from the age group of 18-
30 years. This observation is in line with the previous studies 
conducted in India and the rest of the world. It is observed that 
more often young individuals tend to donate blood voluntarily [19-
20].
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8.3 Transfusion Related Variables 
A move towards a totally voluntary blood donor service for all 
blood products has long been advocated at the international level. 
As already indicated, under the directive of the Supreme Court 
buying blood from blood sellers has been officially banned in 
India from January 1, 1998. The National Blood Policy 2002 is 
also targeted at achieving 100% voluntary non-remunerated blood 
donation [21]. Majority of the subjects were voluntary donors 
(78.3%) in the study. This is similar to an observation made by 
Rohit Jain et Al in their study [22]. Around 21.7 % subjects were 
replacement donors in our study. In Indian conditions, replacement 
donors are often the ‘Family Donors’.

The highest prevalent blood group in the study was O positive 
(36%) which is in line with the other prevalence studies conducted 
in India [23-25]. The second most prevalent blood group was 
A Positive (30.3%) which in contrast to other studies where B 
positive was observed to be the second most common blood group. 
However, the small disparity between the prevalence of blood 
group is observed in different regions of India [23-26]. 

8.4 Outcome Variables 
IgG levels were reactive for 15.3% of the subjects while the IgM 
levels were reactive only for 4.3 % of the subjects. Both IgG & 
IgM levels were found to be reactive for 3.3% of the subjects. 

Host humoral immune response to SARS-CoV-2 among COVID-
19-confirmed patients had been characterized by several studies 
[27-29]. Total antibody (TAb) specific to SARS-CoV-2, which had 
been demonstrated to be the most sensitive and earliest serologic 
biomarker, usually increased since the second week of symptom 
onset, and second week after onset, all infected cases showed 
reactive results [29]. In contrast, the IgM and IgG seroconversion 
generally occurred on the second or third week, following a quick 
decrease of IgM and a longtime IgG persistence [30]. Studies on 
serologic screening of specific asymptomatic people showed that 
seroprevalence of SARS-CoV-2 varied from 1.6% to 10% among 
different countries and populations [26-31].

Previous studies showed that, among the blood groups, the 
highest seroprevalence of COVID-19 was in blood groups O, A, 
B, and AB, respectively [31,32]. The current study showed that 
the highest seroprevalence is in blood group AB Positive (10%) 
followed by B Positive (7.4%) A positive (2.2%) & O Positive 
(1.9%). However, highest seroprevalence considering IgG was 
observed in blood group B Positive (23.5%), O Positive (13.9%), 
AB Positive (15.0%) and A Positive (13.2%). The contrast can 
be attributed to fact that the current study found no association 
between the blood groups and the seropositivity. 

There was no association observed between the seropositivity and 
other factors such as BMI or Ayurveda/homeo immune medicine 
treatment history. Interestingly, IgG was more reactive in subjects 
with age more than 30 years. This is in line with a previous study 
conducted in Saudi Arabia [33].

8.5 Strength and Limitation
This is one of the early studies conducted in Kerala, examining 
Seroprevalence of SARS-CoV-2(Covid-19) antibody among blood 
donors in a tertiary care center.

Most of the study participants were males. Even though the 
prevalence of females among blood donors are less, we consider 
this as a limitation while generalizing the study findings in female 
population. Similarly, subgroup sizes of Rh-negative blood groups 
were small. Hence there is a possible limitation in the generalization 
of results for these blood groups. 
 
8.6 Further Recommendations
This study provides insight into the Seroprevalence of SARS-CoV-
2(Covid-19) antibody among blood donors in a tertiary care center.
1. Future research should focus on Seroprevalence of SARS-CoV-
2(Covid-19) antibody among female blood donors.
2. Future research should focus on Seroprevalence of SARS-CoV-
2(Covid-19) antibody among Rh Negative blood donors.

9. Conclusion
The prevalence of SARS CoV-2 antibodies among asymptomatic 
blood donors was high. The overall seropositivity in the current 
study was found to be 15.3% for IgG and 4.3% for IgM which 
is comparable to seroprevalence studies conducted in the United 
States and Wuhan in China. No significant difference was 
observed across age groups, diet, BMI, ABO/Rh blood type or 
Ayurveda/homeo immune medicine intake in respect to IgG and 
IgM reactivity.

Neutralizing antibody assays will help to understand the immune 
responses to SARS-CoV-2 among healthy asymptomatic regular 
blood donors over a period of time. Identifying the seropositive 
blood units will help to monitor any benefits or serious adverse 
events to the recipients arising due to transfusion of such blood or 
blood components.

Real time seroprevalence studies will help to know the herd 
immunity among the blood donors which will assist in knowing 
the COVID-19 transmission dynamics, distribution of immunity 
levels at a particular point of time, immunity gaps, development 
of novel therapeutics and prioritize the vaccination programmes to 
high risk individuals.
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