
1

Title- 
Immunogenicity of two COVID-19 vaccines currently used in India: Experience in health 
care workers from a tertiary care hospital

Brief Title- 
Immunogenicity evaluation of COVISHIELD and COVAXIN, India

Authors-
Vidya Arankallea PhD*, Archana Kulkarni-Munjea PhD, Ruta Kulkarnia PhD, Sonali Palkarb M.D, Jitendra 
Oswalb D.N.B., Sanjay Lalwanic M.D., Akhilesh Chandra Mishraa PhD

Affiliations-
a Department of Communicable Diseases, Interactive Research School for Health Affairs, Bharati Vidyapeeth 
(Deemed to be University), Pune, Maharashtra, India
b Department of Pediatrics, Bharati Vidyapeeth Medical College, Bharati Vidyapeeth (Deemed to be 
University), Pune, Maharashtra, India
c Bharati Vidyapeeth Medical College, Bharati Vidyapeeth (Deemed to be University), Pune, Maharashtra, India

*Correspondence: 
Dr. Vidya Arankalle
Senior Scientist
Department of Communicable Diseases, 
Interactive Research School for Health Affairs (IRSHA), 
Bharati Vidyapeeth (Deemed To Be University) University, 
Pune, India.
Email- vidya.arankalle@bharatividapeeth.edu, varankalle@yahoo.com  
Phone-+91-20-24366920

This preprint research paper has not been peer reviewed. Electronic copy available at: https://ssrn.com/abstract=3928513

Pr
ep

rin
t n

ot
 p

ee
r r

ev
ie

w
ed

mailto:vidya.arankalle@bharatividapeeth.edu
mailto:varankalle@yahoo.com




3

Research in Context
Evidence before this study:
We used the terms “COVID-19 vaccine COVISHIELD”, “COVISHIELD vaccine, clinical trials” and 
“COVISHIELD vaccine, immune response” to search available data for COVISHIELD vaccine earlier and on 
16th September 2021. Similar terms were used for Covaxin as well. Since the source of both AZD1222 and 
COVISHIELD vaccines is the candidate developed by Oxford, references related to AZD1222 appeared as well. 
AZD1222 vaccine has been extensively studied in relation to age, dose of the vaccine and duration between two 
doses, HIV positives, infections with different variants, efficacy and more recently the third dose. We identified 
studies on COVISHIELD related to adverse effects following immunization, neutralization with delta variant 
and one study analysing antibody response by chemiluminescence and enumeration of immune cell subsets after 
dose1. A study employing pan-India sampling of doctors did compare anti-spike antibody titers post-1st and 2nd 
dose[1]. However, in the absence of pre-immunization samples, asymptomatic prior infections were clubbed 
with pre-antibody negatives and therefore the data may not reflect true picture. Thus, a systematic study 
analysing neutralizing antibodies and T cell response to COVISHIELD vaccine was not found. For COVAXIN, 
reports of phase1, 2, 3 clinical trials are available. The vaccine was shown to be highly immunogenic inducing 
both neutralizing antibodies and T cell response. Overall, both vaccines were shown to elicit desired immune 
response, mostly in clinical trials.
Added value of this study 
This study reports immunogenicity of two COVID vaccines in terms of live virus neutralization titers when used 
in the national program. As immunization in India was initiated at the end of the first wave and continued 
through the second wave, a large proportion of the adult population (~40%) was already exposed to SARS-CoV-
2. Our data presents immune response among individuals positive for antibodies before immunization (pre-
positives, ratio of clinical: subclinical infections 1:1.86) and the negatives (pre-negatives), relevant in the current 
scenario with second wave affecting still larger adult population (~60%). At the time of this study, the policy 
makers recommended interval of 4weeks between two doses, that was increased subsequently. Neutralizing 
antibody (Nab) titers (PRNT50) were independent of age and gender. Irrespective of symptomatic or 
asymptomatic prior infection, (Nab) titers, increased exponentially after first dose. Of concern, the second dose 
did not boost the Nab titers, but, 1.75fold reduction was noted. In pre-negatives, a clear boosting was seen post-
2nd dose. Titers among pre-positives were 190.6fold (1st dose) and 27.2fold (2nd dose) higher than in pre-
negatives. T cell response was independent of prior exposure. 
During the stipulated period, samples from only 21 Covaxin recipients could be collected post-2nd dose. Though 
the numbers are small, as compared to COVISHIELD the humoral response was lower while the T cell response 
was universal and 56.5fold higher. This could probably be attributed to the use of the adjuvant enhancing cell 
mediated immunity. Further assessment with larger numbers is warranted. Our study emphasizes necessity to 
monitor immune response against COVID vaccines when used in immunization of populations, the major 
weapon used in the global fight against this pandemic.   
Implications of all the available evidence
Our results along with earlier reports suggest that in populations with high exposure rates, immunization with 
COVID-19 vaccines will lead to high antibody titers that should protect from emerging variants. Though a 
single dose seems ideal but not practical. In SARS-CoV-2 naïve people, a booster should be recommended for 
the persistence of antibodies for protection against divergent variants. In Indian health care workers immunized 
with two doses at 4weeks, COVISHIELD elicited higher humoral response while COVAXIN generated stronger 
T cell response. Results of clinical trials that are more regulated should be confirmed when the vaccines are used 
in public health systems.
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Introduction:
The current pandemic of COVID-19 caused by SARS-CoV-2 continues to affect global population. India 
witnessed the first COVID-19 case in a traveler student returning from Wuhan [2]. After initial detection of 
cases among travelers from endemic countries, local transmission was established in different states at different 
times, State of Maharashtra and Pune city being the hotspots. Highest number of cases during the first and 
second waves in India (Pune) being 97,859 (2,120) in Sept 2020 and 414,433 (7,010) in May 2021 respectively 
[3],[4],[5]. In addition to the development and use of vaccines in record time, the pandemic is also characterized 
by the emergence of viral variants that can escape immune response generated by the earlier viral strain that was 
also used for vaccine development[6]. In addition to the conventional inactivated whole virus-based vaccines 
(n=9), adenovirus vectored (n=4), subunit protein-based (n=5), novel RNA-based (n=2) and DNA (n=1) 
vaccines have been approved for population immunization in different countries[7]. 
Following grant of “Emergency Use Authorization” to COVISHIELD and COVAXIN, the government of India 
initiated nationwide immunization program on Jan 16th January, 2021. Of these, COVISHIELD is developed by 
Oxford University (UK, chAdOx1 nCoV-19 vaccine) and manufactured in India by the Serum Institute of India 
Pvt Ltd (SIIPL) while COVAXIN is a whole virus-inactivated and adjuvanted vaccine developed and produced 
by Bharat Biotech International Ltd (BBIL), India. As on 11th September 2021, over 738 million vaccine doses 
have been administered in India including 641.65 million doses of COVISHIELD (86.9%) and 85.32 million 
doses of COVAXIN (11.6%). The results of phase1[8], phase2[9] and, phase 3[10] clinical trials of COVAXIN 
have been reported. However, though AZD1222, the vaccine developed by Oxford and manufactured at 
AstraZeneca has been studied extensively[11],[12],[13],[14], so far, similar data for COVISHIELD and Indian 
population are not available in the public domain. In the field settings, adverse effects following immunization 
with COVISHIELD[15] and Covaxin[16]  were mild and short-lived. Short term efficacy of these vaccines in 
reducing infections  [17] and mortality in COVID-19 patients post-two doses has been reported [18],[19].  
So far, correlates of protection in SARS-CoV-2 infections in humans are not well defined. However, 
neutralizing antibodies and Th1-driven T cell response have been associated with recovery[20],[21],[22] and are 
evaluated during the clinical trials. In view of the scale of the immunization drive in the shortest possible time, it 
would be essential to assess immune response of recipients of both the vaccines (and the newer vaccines when 
introduced) in the field setting. We report immunogenicity of two vaccines used during the early phase of the 
national program. 
Materials and Methods:
Recruitment, vaccination and sampling were done at Bharati Vidyapeeth (deemed to be) University Medical 
college and hospital (BVDTUMCH), a tertiary care hospital and designated immunization centre for COVID 
vaccines, at Pune, India. The study was approved by the “Human Ethics Committee” of BVDUMCH. Written 
informed consent was obtained from all the participants. Immunization was dependent on the availability of a 
particular vaccine on a given day and not as per choice.
Vaccines and vaccination schedules:
Vaccines:

1. COVISHIELD: University of Oxford (Oxford, UK) developed the chimpanzee adenoviral vectored 
vaccine with full length SARS-COV-2 spike insert (chAdOx1 nCoV-19 vaccine). This vaccine is 
manufactured at AstraZeneca, UK (AZD1222) and Serum Institute of India Pvt Ltd, India 
(COVISHIELD). For both, one vaccine dose contains 5X105 viral particles. 

2. COVAXIN: This is a whole-virion inactivated SARS-CoV-2 vaccine (BBV152) manufactured at 
Bharat Biotech International Ltd, India. It is adjuvanted with Algel- imidazoquinoline molecule 
(IMDG). IMDG is a TLR7/8 agonist used to augment cell-mediated responses. One dose contains 6ug 
of whole-virion inactivated SARS CoV-2 antigen. 

Vaccination schedules:
Vaccine supply was made by the government through local public health administration. Vaccines were 
administered irrespective of COVID-19 in past.  Depending on the type of the vaccine supplied on a day, 
inoculations were performed by the trained staff. Eligibility for vaccination was strictly followed as per the 
recommendations of the manufacturers.  At the time of conducting this study, the national policy was to 
immunize HCW with two doses of the vaccines at 4weeks interval. 
Study population and sample collection:
The number of study participants was primarily dependent on the feasibility of immunological analyses and 
enrolment at a single centre. In December 2020, IgG-anti-SARS-CoV-2 positivity among blood donors from 
BVDTUMCH was found to be 39.3% (our unpublished observations) indicative of exposure of a large 
proportion of the population to SARS-CoV-2. With 40% positivity and 50% dropouts at the time of sampling at 
one-month post-2nd dose, a sample size of 400/vaccine was estimated. This would allow us to analyse 120 and 
80 recipients of each of the two vaccines. History Of (H/O) COVID was obtained before each sampling. Blood 
samples were collected before vaccination, before 2nd dose and one-month post-dose-2, in EDTA tubes. PBMCs 
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