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Abstract
ChAdOx1 nCoV-19 Vaccine (Covishield) has shown good efficacy data but the presence of non responders 
to the vaccine and the duration of protection conferred by the vaccine has not been clearly documented. 
To study the immunological response to ChAdOx1 nCoV-19 Vaccine among Health Care workers (HCWs) 
at a tertiary care hospital in Chennai. Materials and Methods: A Prospective study was conducted to 
analyze the duration of protection conferred by ChAdOx1 nCoV-19 Vaccine by testing the serum samples 
for Anti SARS IgG Antibody to spike protein by EUROIMMUNE ELISA Kit protocol by testing the pre 
vaccine sample, samples 2 weeks and 4 weeks following 1st dose,3 months and 6 months post 2 doses 
of vaccination and to study the association of waning immune response with comorbidities. A total 
of 265 Health Care Workers (HCWs) involving Nurses (35%), Doctors (32%), Technical staffs (17%) and 
House keeping staffs (16%) were included in the study. Majority were in age group of 41-50 Years (33%). 
Associated comorbidity was noticed in 19 % of HCWs. All 100% had sero conversion 4 weeks following 
Covishield but only 88 % had sero conversion 2 weeks following the 1st dose of Covishield. 100% of 
the HCWs had detectable levels of Anti SARS IgG antibody to spike protein 3 months following 2nd 
dose of Covishield but 6 months post 2nd dose only 90.5 % detectable levels of Anti SARS IgG antibody 
to spike protein. Among the 9.5% with waning immune response 68% had associated comorbidity 
like obesity (47%), Diabetes Mellitus (41%), Hyperlipidemia (6%) and Chronic lung disease (6%). It is 
important to maintain the protective antibody titers by vaccinating all the individuals with booster 
dose of the vaccine and considering population with comorbidities a high risk group for early priority.
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INTRODUCTION
 Ever since the origin of the first case of 
Novel coronavirus also called SARS-CoV was noticed 
in China the virus has spread to over 200 countries 
marking it a global pandemic which has caused 
loss of numerous lives and livelihood.1 Vaccines 
are an efficient and economical interventions the 
mankind had ever invented. The only ray of hope 
to control the Global pandemic is vaccinating 
all the population to achieve a suitable level of 
herd immunity.2 Studies suggest to prevent the 
spread of the disease and to curtail the pandemic 
it is essential to achieve an acquired immunity 
of 67%.3,4 WHO has placed HCWs as the high 
priority group for COVId-19 vaccines. Hence it 
is mandatory to vaccinate all HCWs to protect 
themselves as well as the patients from the 
disease.5 India began its vaccination campaign 
for COVId-19 on 16 January 2021. Currently, the 
country has approved three COVId-19 vaccines 
namely 
1. Covishield (ChAdOx1- Serum institute of 

India)- 70-90%
2. Covaxin (BBV152 -Bharath Biotech)- 78-95%
3. Sputnik V (Gam-COVId-Vac; Gamaleya 

Research Institute of Epidemiology and 
Microbiology.)- 91%.6

 ‘The approved COVId-19 vaccines in 
India were all manufactured in a rush owning to 
the rapid need to curtail the pandemic. Though 
these vaccines have obtained EUA (Emergency 
Use Authorization) and have good efficacy data 
there is no clear evidence of non responders to the 
COVId-19 vaccines and the duration of immunity 
conferred by these vaccines”. Despite Mass 
vaccination campaigns there has been consistent 
increase in the number of COVId-19 cases 
reported.7 Thus, in this research immunological 
response to COVId-19 vaccines among Health 
Care workers (HCWs) at a tertiary care hospital in 
Chennai was studied.
Objectives of the study
1. To detect the pre vaccination antibody titre
2. To determine the sero conversion rate 

following COVId-19 vaccines and the presence 
of non responders to the COVId-19 vaccines.

3. To follow up for the persistence of neutralizing 
antibodies 3 months & 6 months post 

vaccination and analyze the need for the 3rd 
booster dose

MATERIALS AND METHODS
 Study type : Prospective pilot study
 Study group : Health care workers
 Study duration : One year
 Sample size : 265 
inclusion criteria
 All Health care workers who have not 
received COVId-19 vaccines. 
exclusion criteria
 Health care workers with H/O prior 
COVId-19 vaccination or H/O prior symptomatic 
COVId-19 disease.
 The study was conducted after obtaining 
approval from the Institution ethics committee 
(Ethical No: BIEC-02-21) and consent from all the 
study participants. A detailed H/0 was obtained 
from the study population for presence of 
associated comorbidities.
Procedure
 Under aseptic precautions 2 ml of venous 
blood was collected and serum was separated 
and stored at 4 degree until further processing. 
Further analysis was done for detecting Anti SARS 
IgG Antibody to spike protein by Semi quantitative 
ELISA by EURO IMMUNE ANTI SARS-CoV-2 Human 
IgG ELISA KIT targeting spike protein approved by 
ICMR as per the kit protocol.
• The blood samples were collected in 5 ml 

SST (Serum separation tubes) vacutainer 
tubes from all the study participants before 
vaccination. The samples were analyzed for 
the IgG antibody to spike protein. These 
samples were used to know the prevalence of 
herd immunity among the study population 
by asymptomatic COVID.

• Blood samples were collected 2 weeks and 4 
weeks following first dose of Covishield and 
checked for seroconversion by looking for 
the significant levels of IgG antibody to spike 
protein and also to detect if there were non 
responders to the vaccine. 

 EuroImmun’s FDA EUA-approved SARS-
CoV-2 IgG ELISA for serum (catalog no. EI 2606–
9620, EuroImmun, NJ, USA) targeting spike (S) 
protein was run according to the manufacturer-
provided protocol manually. data were then 
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analyzed as recommended by the manufacturer 
and results reported as a ratio (equation 1). 
Specimens whose ratio exceeded or was equal 
to 1.1 were considered positive, while specimens 
with a ratio greater than 0.8 and less than 1.1 were 
considered equivocal and specimens with a ratio 
less than or equal to 0.8 were considered negative. 
Specimens with ratios in the equivocal range were 
recommended to be rerun, but this did not apply 
to any specimens in this study.
 Determination of specimen-to-cutoff 
ratio (S/CO ratio) as defined by the manufacturer 
by dividing specimen OD by the average OD of 
the calibrators was performed using equation 1 
as follows:
Extinction of the control or patient’s sample

Extinction of calibrator
= Ratio

• 3 months and 6 months post 2 doses of 
Covishield the blood samples were again 

collected to look for the maintenance of 
protective levels of IgG antibody. These 
samples collected post vaccination will help us 
to know the duration of protection conferred 
by Covishield and might help us in evaluating 
the need for a booster dose and timing of the 
booster dose of the vaccine. 

RESULTS
 We included a total of 265 Health care 
workers (HCW) which includes doctors, Nurses, 
Technical staffs and House keeping staffs. The 
distribution of the study population is shown in 
Fig. 1.
 The maximum number of our study 
population was in the age group of 41-50 years. 
Age wise distribution of the study population is 
shown in Table 1.
 Distribution of HCWs with/without 
comorbidities is shown in Fig. 2.

table 1. Age wise distribution of the study population

Age Range doctors Nurses Technical Housekeeping Total
in yrs  (n=85) (n=92) Staffs staffs (n=265) 
   (n=46) (n=42)

20-30 12 28 18 08 66 (28%)
31-40 33 39 17 15 104 (27%)
41-50 32 22 08 17 79 (33%)
51-60 08 04 03 02 17 (12%)

Mean age of the population is 36 years. And most of the healthcare workers lie in 31-40 years of interval.

Fig. 1. Distribution of Study Population.
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Fig. 2. Distribution of HCWs with/without comorbidities.

Fig. 3. Sero conversion rate following the Covishield.

 Distribution of comorbidities among the 
different HCWs in shown in Table 2.
 100% of the HCWs had sero conversion 
4 weeks following the 1st dose of Covishield but 
only 88% had sero conversion 2 weeks following 
the 1st dose of Covishield. Sero conversion rate 
following Covishield is shown in Fig. 3. Which is 
significant with p-value<0.05.
 3 Months following the 2 doses of 
Covishield 100% had protective antibody titers 
but 6 months later only 90.5% showed protective 
antibody titre. Post vaccination antibody status 
following 2 doses is shown in Fig. 4 which is 
significant with p-value <0.05 i.e., 0.03
 Immune response post vaccination 
and association of waning immune response to 

comorbidity among the study groups is shown in 
Table 3.
 Our study participants with Diabetes 
Mellitus, Obesity, Hyperlipidemia and Chronic 
lung disease showed waning of antibody titers. 
Association of various comorbidities with waning 
immune response is shown in Table 4.
 Waning Immune response in study groups 
with/without co-morbidities is shown in Fig. 5.
 There is significant association between 
waning immune response with comorbidity 
when compared with healthcare workers with 
p-value<0.05 i.e., 0.003.
 Among the study group with associated 
comorbidity Obesity,  Diabetes Mell itus, 
Hyperlipidemia and chronic lung disease was 



  www.microbiologyjournal.org582Journal of Pure and Applied Microbiology

Sneka et al. | J Pure Appl Microbiol | 16(1):578-584 | March 2022 | https://doi.org/10.22207/JPAM.16.1.56

associated with waning antibody titres. Distribution 
of Comorbidities in the study group with waning 
immunity is shown in Fig. 6.

DISCUSSION
 The study was conducted among 265 
Health care workers to evaluate the immunological 
response to COVId-19 Vaccines. In our study group 

table 2. Distribution of comorbidities among different HCWs

Comorbidities Doctors Nurses Technical  Housekeeping 
 (n=22) 26% (n=18) 19.5% staffs (n=3) 6.5% staff (n=8) 19%  
    
Diabetes mellitus 5 (23%) 5 (28%) 1 (33.3%) 2 (25%) 
Hypertension 2 (9%) 1 (5.5%) - 1 (12.5%)
Cardiac Diseases 4 (!8%) 1 (5.5%) - -
Obesity 7 (32%) 4 (22%) 1 (33.3%) 3 (37.5%)
Chronic Lung Disease - 2 (11%) 1 (33.3%) 1 (12.5%)
Hyperlipidemia - 3 (17%) - -
>1 co-morbid condition 4 (18%) 2 (11%) - 1 (12.5 %)

Fig. 4. Post vaccination Antibody status following 2 doses of Covishield.

Table 3. Immune response post vaccination and association of waning immune response to comorbidity

    Doctors       Nurses      Technical staffs      House keeping staffs
    (n=85)       (n=85)       (n=46)         (n=42)

3 Months 6 Months 3 Months 6 Months 3 Months 6 Months 3 Months 6 Months

85 (100%) 76(89%) 92(100%) 84(91%) 46(100%) 41(89%) 42(100%) 39(76%)

   Waning immune response (n=25) 9.5%
    Doctors       Nurses      Technical staffs      House keeping staffs
     (n=9)       (n=8)      (n=5)        (n=3)

Presence of No  Presence of No  Presence of  No Presence of No
Associated Associated  Associated  Associated  Associated Associated Associated Associated 
comorbidity comorbidity comorbidity  comorbidity comorbidity comorbidity comorbidity

7 (78%) 2 (22%) 5 (62.5%) 3 (37.5%) 2 (40%) 3 (60%) 3 (100%) 0 (0%)

There is significant association between presence of associated comorbidity and health care workers with p-value <0.05 i.e., 0.04.
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majority were Nurses (35%) followed by Doctors 
(32%), Technical staffs (17%) and House keeping 
staffs (16%). The enrolled study participants 
were evaluated for comorbidities like Diabetes 
mellitus, Hypertension, Hyperlipidemia, Pre 
existing cardiac diseases, assessed for obesity, 
chronic lung diseases through detailed history and 
laboratory assessment. We found that 10% of the 
study population had protective levels of Anti SARS 
IgG Antibody to Spike protein before receiving  
COVId-19 vaccines indicating the acquired 
immunity due to aymptomatic infection. We found 
100% sero conversion rate 4 weeks following the 
1st dose of Covishield but 2 weeks following the 1st 
dose of the vaccine only 88% had protective titers. 
We also found there were no non responders to 
Covishield which is in contrast to other studies 
which showed the presence of non responders 
in persons with Immune Mediated Inflammatory 
disease (IMId) and persons with hematological 
malignancies.8,9

 In our study, we found 9.5% of the study 
participants did not have protective antibody titers 
6 months following 2 doses of Covishield. Other 
studies have also documented waning immunity 
following 2 doses of COVId-19 vaccines they have 
not clearly stated the duration after which immune 
waning occurs.10,11 Among the study group with 
waning antibody titres, 68% had associated one 
or the other comorbidity and the remaining 32% 
had no associated co morbidity. Various studies 
have documented the association of disease 
severity with comorbidities but data on the 
immune protection offered by COVId vaccines to 
comorbidities is lacking.12,13 Among the different 
comorbidities in the immune response waning 
group Obesity (47%) followed by Diabetes mellitus 
(41%) were the major contributors followed by 
Hyperlipidemia (6%) and Chronic lung disease 
(6%). Studies done in other parts of the world also 
revealed presence of associated comorbidities 
causes waning immune response for COVId-19 
vaccines.14

table 4. Association of various comorbidities with waning Immune response

Doctors Nurses Technical staff Housekeeping staff
(n=7) (n=5) (n=2) (n=3)

Diabetes   Diabetes mellitus (2)
mellitus (3) Diabetes mellitus (1)
 Diabetes mellitus (1)
Obesity (4) Hyperlipidemia (1) Obesity (1) Obesity (2)
 Obesity(1)
 Chronic lung 
 disease (1)

Fig. 5. Waning Immune response in study groups  with/
without  co-morbidities.

Fig. 6. Distribution of Comorbidities in the study group 
with waning immunity.
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CONCLUSION
 The study highlights the importance to 
consider booster doses to be given 6 months 
following 2 doses of Covishield for all individuals 
with pre existing comorbidities as high risk group 
to prevent the risk of Reinfection and overcome 
the pandemic.
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