= JAMP

Received : 05/01/2023
Received in revised form : 19/02/2023

Accepted : 01/03/2023

Keywords:
Blood donors, SARS CoV2, 1gG, IgM
Corresponding Author:

Dr. Shaiji.P.S
Email:shaijimehar@gmail.com

DOI: 10.47009/jamp.2023.5.2.263
Source of Support: Nil,

Conflict of Interest: None declared

Int J Acad Med Pharm
2023; 5 (2); 1240-1243

@ 08

By i

PREVALENCE OF SARS-COV-2 TOTAL AND IGG
ANTIBODIES IN UNVACCINATED ASYMPTOMATIC
BLOOD DONORS ATTENDING A REGIONAL BLOOD
TRANSFUSION CENTRE -A CROSS SECTIONAL
STUDY

Chitra James', M.S Suma?, Shaiji. P.S3

!Assistant Professor, Department of Transfusion Medicine, Govt Medical College, Kottayam, India.
2Associate Professor, Department of Transfusion Medicine, Govt Medical College, Kottayam,
India

3Associate Professor, Department of Transfusion Medicine, Govt Medical College, Kollam, India.

Abstract

Background: Prevalence of SARS Cov2 have been studied widely across
various countries and settings like health care workers, general population and
asymptomatic blood donors. Aim of this study was to estimate the baseline
seroprevalence of SARS-CoV-2 antibodies in unvaccinated asymptomatic
voluntary and replacement blood donors in our institute, and to compare it with
the serological and symptomatic disease prevalence in Kerala during the same
period. Potential factors associated with seropositivity for SARS-CoV-2 was
also assessed. Materials and Methods: The study was conducted in the
department of Transfusion Medicine, Govt Medical College, Kottayam, Kerala,
India in 696 asymptomatic unvaccinated blood donors from the period of
18/2/2021 to 27/2/2021. Blood samples collected during blood donation were
screened for SARS Cov2 antibody using M/s Biorad Platelia SARS CoV-2
Total antibody (IgM+IgG) ELISA assay and SARS-CoV-2 IgG
chemiluminescence assay by M/s Ortho Clinical Diagnostics. Result: The
overall seropositivity for SARS-CoV-2 total antibodies among blood donors
was 157/696(22.5%). Out of 157 donors reactive with total antibody, 32 were
positive for IgM antibodies (32/696,4.59%) and 125 (17.95%) for IgG
antibodies. Most of the seropositive donors were of the age group 18 — 25 years.
In both groups, male donors were predominant (98%). The majority were repeat
donors (80.3%) among seroreactive. Conclusion: The baseline seroprevalence
of SARS CoV-2 IgG among blood donors is 17.95% which is higher than the
general population. The socially active nature of blood donors and the increase
in outdoor activity may be a possible reason. Hence It may not be prudent to
always consider the prevalence of such diseases by blood donors as a reflection
of prevalence in the general population.

INTRODUCTION

The prevalence of SARS Cov2 has been studied
widely across various countries and various settings
like health care workers, the general population, and
asymptomatic blood donors.! The Coronavirus
disease 2019 (COVID-19) pandemic has been
spreading since December 2019 all over the world.[
Like all other clinical services, blood centers also
were struggling to cope up with the drastic changes
in blood supply, new deferral patterns and increasing
demand for convalescent plasma without robust
scientific evidence.

Approximately 0.4 million donors donate blood in
175 Blood Centres across Kerala every year. These
donors are subjected to medical screening according

to criteria by Drugs and Cosmetics and are
completely asymptomatic at donation. During the
pandemic, blood banks followed NBTC guidelines
for donor selection and management, released in
view of the COVID-19 outbreak. Those with recent
symptoms like fever, history of travel to affected
areas, and contact with such people are deferred from
donation.

Hence blood donors can be considered as a low-risk
population for covid infection theoretically, which
depends on the prevalence of asymptomatic infection
in the community also in turn. Studies in China,!
post-lockdown reported about 2% prevalence in
blood donors but reports from Karachi, Pakistan,
had a prevalence of 37.7%. Similar or lesser
prevalence than the general population was expected
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to reflect in the asymptomatic blood donors who have
donated blood during this period.

According to the predicted serological course of
SARS CoV2, there is a rise in the total antibody by
the second week of infection in COVID-19
confirmed cases. IgM antibodies disappear while the
IgG antibodies persist. Since symptomatic donors are
identified and deferred during donor counseling and
medical examination, only asymptomatic donors who
were recently infected may show an IgM antibody.
But those who are infected in the past may or may not
carry an 1gG antibody depending on the weaning off
of the antibody.

The routine screening of blood donors for SARS-
CoV-2 was not made mandatory as per the National
Blood transfusion guidelines. Yet Various
seroepidemiological studies were conducted in India
at different time periods to estimate the
seroprevalence of the SARS-CoV-2 antibodies
among the general population.

The primary objective of this study was to study the
seroprevalence of SARS-CoV-2 antibodies in
asymptomatic voluntary and replacement blood
donors in our institute and to compare it with the
serological and symptomatic disease prevalence in
Kerala during the same period which was being
studied by ICMR and Government of Kerala
separately. We also intended to assess potential
factors associated with seropositivity for SARS-
CoV-2

Rationale

Vaccination drive against COVID-19 started in
Kerala on March 2021. Since the vaccination had not
started at the time of our study which started in
January 2021, we could obtain data on confirmed
unvaccinated individuals, who have no knowledge or
symptom of Covid Infection ever. It is usually
assumed that the prevalence of IgG may provide a
reflection of transmission in the asymptomatic
individuals in the community. Hence we wanted to
compare the data with the result of the seroprevalence
study phase 111 which was ongoing simultaneously.
We also intended to assess the demographic factors
associated with covid infection in blood donors. No
study was done in Kerala during this pre-vaccination
time period. We looked forward to knowing the need
for enhancing safety measures in blood banks and
also assess the need for routine screening for Covid
19 in blood banks. Also, a baseline seroprevalence in
blood donors to evaluate the trend in the
asymptomatic population in each area seemed useful
and further 3 monthly or 6 monthly follow up could
easily be done in blood bank. Moreover, a reflection
of availability of convalescent plasma at any time
could be obtained.

MATERIALS AND METHODS
Study Setting

The study was conducted in the department of
Transfusion medicine Govt Medical College,

Kottayam, Kerala, India in blood donors from the
period of 18/2/2021 to 27/2/2021 . Approval from the
Institutional Review Board was obtained on
16/2/2021(IRB No 22/2021). Informed Consent was
taken from all participants.

Study participants

Inclusion Criteria

The donors were selected if they satisfied the
eligibility criteria as per the Drug and Cosmetics
Rules 1945 amended in March 2020

Exclusion Criteria

Those with a previous history of SARS-CoV-2
infection  were  excluded as well as
apheresis/autologous/convalescent plasma donors.
Also, those with repeatedly indeterminate test results
or inadequate/ hemolysed samples were excluded
Method of Investigations

The sample collected for routine TTD screening was
used for SARS CoV 2 antibody Test also. The test
was performed using Biorad ELISA i Mark 100 and
Biorad ELISA washer PW 40 installed in blood bank
using Biorad platelia for IgM plus 1gG antibodies.
Apart from Kit control, one external control was
included in each run and LJ chart was plotted for all
runs. Runs that did not comply with the Westgard
rules were rejected. All positive samples were frozen
for future use and titer estimation. Kit was validated
with convalescent samples (positive and negative,
already kept in the department) tested with a
validated CLIA assay.

Total antibody-positive samples were subjected to
discriminatory 1gG Assay on the same day. The
SARS- CoV-2 IgG antibodies were measured using
the enhanced chemiluminescence method (Vitros
ECIi, Ortho Clinical Diagnostics, New Jersey, US).
This qualitative assay is based on a recombinant form
of the SARS-CoV-2 spike subunit 1 protein. Results
are based on the sample signal-to-cut-off (S/Co)
ratio, with values <1.0 as negative and >1.00 as
positive results as per the manufacturer’s guide.
Those who were negative for IgG were considered to
be IgM.

Variables

Those who are seroreactive for SARS CoV 2
antibody (1gG /IgM) were considered as cases.
Prevalence was reported out of total blood donors
included in the study. The donor data collected
from data entered in donor forms included age,
gender, voluntary or replacement donors, number of
previous donations, Occupation, Duration of outdoor
activity, and Travel history. Optical density values
and sample /cut-off ratios were recorded from saved
data of automated analysers.

For a comparison of associated factors, a random
sample of size 471 was drawn from seronegative
donors (1:3 ratio between cases and control). Age
<25 year. Gender, Duration of outdoor activity as
reported by donor (>8hours), Multiple previous
donations (4 or more) and Voluntary donation were
analysed as independent variables and dependent
variable was presence or absence of seroreactivity
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Sample Size

At the time of devising this study. No previous
studies were done in Kerala regarding prevalence in
asymptomatic blood donors. A range of 4 to 24
percentage is reported in studies outside India. Since
no previous studies were available in blood donors, a
sample size of 396 is calculated assuming a
prevalence of 1% and absolute precision of 1 %. As
study progressed, on interim analysis prevalence of
seropositivity was found to be much more and with
the budget and resources allotted tests on more
samples were possible. Hence sample size was
revised to 720.

Sampling

On every working day, 50- 60 donor samples were
randomly selected from total collection of samples
from blood donors (approximately 80- 100
donors/day. Informed consent was taken from donor
and all procedures were in accordance with the
declaration of Helsinki.

Data Analysis

The collected data was entered in an excel
spreadsheet and continuous data was expressed as
mean, median, or percentage. The categorical data
were analysed using Chi-Square test. Odds Ratio
with 95% Confidence intervals were reported. The
statistical analysis was done using SPSS software
version 22.1n the output produced by total antibody
ELISA, samples showing very high optical density
(OD) value were separately marked so those were
categorised as high OD  samples. In
Chemiluminescence assay for 1gG, high OD was
defined as >9.00.

RESULTS

A total of 720 blood donors were included in the
study. There was no case of inadequate sample or
indeterminate result. After the samples were selected,
some donors(N=10) expressed unwillingness and
hence excluded. Data about some variables were
missing in donor forms and 14 such donors were
further excluded. Final sample size was 696.

The overall seropositivity for SARS-CoV-2 total
antibodies was 157/696(22.5%) Standard Error
1.6%). Out of 157 donors reactive with total antibody
32 were positive for IgM antibodies(4.59%,SE 0.8%)
and 125 (17.95%,SE 1.4%)for 1gG antibodies.
Seropositive donors were mostly of age group18-
25%. A large proportion of donors were donors were
males (98% in both groups) Majority were repeat
donors among the seroreactive (80.3%). [Table 1]
shows the comparison of demographic profile and
[Table 2] shows the serological profile.

Analysis of factors associated with seropositivity is
summarised in [Table 3]. The seroreactive group had
significantly high proportion of donors with Young
age<25 yrs (Odds Ratio 1,49,p 0.03), multiple
previous donations (OR 2.6, p 0.0001),voluntary
donors (OR 4.07,p 0.0001) and duration of outdoor
activity(OR 2.17,p 0.0001). There was no significant
association with Gender.

DISCUSSION

In a period between 18/2/2021 and 27/2/2021,696
blood donors were tested. 157 Were seroreactive and
539 were negative. None of the donors who
recollected a symptomatic episode of covid 19 was
included. Most of the donors were positive for 1gG
(17.95%) and 20.38% of total positive was
IgM(32/157). Total prevalence of exclusive IgM
antibody was 4.59% (32/696)

Majority of the donors in both seronegative and
positive category were of age group 18 -25 year as
generally observed in our blood centre .Most of the
seropositive donors were involved in occupations
involving House to house visits(. Since many
educational institutions held restrictions, students
were much less in number in both groups. The
seroreactive donors had more of repeat donors in the
range 2 to 25 times of donation. In both groups
replacement donors were predominant.

ICMR, Government of India had conducted three
rounds of serosurvey in Kerala during the months of
May-June 2020,[1 August -September 2020, and
December 2020.1 The seroprevalence was 0.3%,
0.8% and 11.6% respectively. These were serial
cross-sectional surveys from three districts of Kerala.
Report of the Kerala covid-19 (Sars Cov-2 1gG)
serosurvey was released in March, 2021,1% from a
large sample size and this serosurvey involved
samples from various sections of population, apart
from blood donors. The study showed that the
seroprevalence in Kerala 10.76% and at Kottayam
seroprevalence was 12.50 (95% CI 9.5-15.5).

The seroprevalence of IgG observed in our study is
higher than what observed in these studies. Studies in
other parts of India in the pre vaccination period
showed prevalences like 11.1% (Healthworkers,
Mumbai,'2  Nov 2020), 12.4%,131 (general
population, bangalore rural, December), 19.1%
(Healthcare workers,[*4  Kerala, January 2021),
28.7% (General population, Jabalpur,**] December
2020). 3" Serosurveillance by ICMR at national level
in 2021 January,! estimated a seroprevalence of
24% prevalence of IgG antibodies in general
population, But by July 2021 4th ICMR
serosurveillance estimated a prevalence of 67.6%,1*"]
among unvaccinated adults. First and second surveys
had reported prevalence of 0.7% and 7.1%.[16]
Possible reasons for this higher prevalence may be
related to the pattern in outdoor activity of our blood
donors. Most of the seroreactive donors were repeat
donors who donated >5 times and socially active.
Also occupational profile involved more of outdoor
activities in seroreactive donors.

A meta-analysis on Seroprevalence of anti- SARS-
CoV- 2 antibodies in Africa,[*’l reported wide range
of prevalence depending on the characteristics of
tested population. The highest anti- SARS- CoV- 2
antibody seroprevalence was 63%,¢ in the Republic
of South Africa (RSA), while the lowest anti-
SARS- CoV- 2 seroprevalence recorded was 0% in
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Libya.[**2%] Interestingly the study also found that the
pooled prevalence of anti- SARS- CoV- 2
antibodies in blood was higher (33%, CI: 12-60)
compared with health care workers (28%, CI: 10-50)
and the general population. A baseline study done in
Estonia,?! using leftover laboratory samples in the
same timeline showed a prevalence of 15.8% in the
unvaccinated population.

In this study, we also aimed to assess the proportion
of donors who may qualify for a high titer
convalescent plasma donation as evidenced by the
high optical density of IgG in chemiluminescence
assay. There were only 6 donors who had high 1gG
antibody levels (4.8%).

Certain demographic factors were compared between
the seroreactivity and the randomly selected controls
from the nonreactive group (N=471). The
seroreactive group had a significantly high
proportion of donors with multiple previous
donations (OR 2.6 p 0.0001) voluntary donors (OR
4.07, p 0.0001) and duration of outdoor activity (OR
2.17, p 0.0001). There was no significant association
with Gender. Young age<25 yrs was also weakly
associated with seropositivity (Odds Ratio 1.49. p
0.03, statistically significant). Most likely
explanations in this scenario is that all these factors
are related to the social behaviour of an individual
namely altruistic behaviour leading to voluntary
donations, regular repeat donation and more outdoor
activity which may occupational and
nonoccupational. Studies with further inclusion of
possible confounders are necessary to arrive at the
actual cause of this association.

Limitations

Periodicity observed by the 1gG antibodies against
SARS-COV2 is very characteristic and current
seroprevalence may not be a true reflection of actual
number of individuals affected.[?2231 After 3 to 6
months 1gG levels may be reduced to undetectable
levels. Also, limited Sample size and heterogenous
nature of blood donors are limitations of the study.
Also possible confounders could not be ruled out due
to lack of data on such variables.

CONCLUSION

Prevalence of SARS Cov 2 antibodies found in this
study are much higher than asymptomatic general
population.Certain characteristics like duration of
outdoor activity and social behaviour affects the
prevalence of such diseases in blood donors
significantly.
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