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Introduction: This study aimed at assessing the vaccine effectiveness (VE) of Covishield, which is identical
to AstraZeneca vaccine, in preventing laboratory-confirmed Covid-19.
Methods: Using test-negative case-control design, information on vaccination status of cases with Covid-
19 among healthcare workers in our institution in Puducherry, India, and an equal number of controls
matched for age and date of testing, was obtained. The groups were compared using multivariable con-
ditional logistic regression to calculate odds ratios (OR). VE was calculated as 100*(1–adjusted odds
ratio)%.
Results: Using data from 360 case-control pairs, VE of one dose and of two doses, in providing protection
against Covid-19 was 49% (95% CI: 17%-68%) and 54% (27%-71%), respectively. Among cases with moder-
ately severe disease that required oxygen therapy, VE following any number of vaccine doses was 95%
(44%-100%).
Conclusion: Covishield vaccine protected significantly against Covid-19, with a higher protection rate
against severe forms of disease.

� 2022 Elsevier Ltd. All rights reserved.
1. Introduction

Vaccination is an important measure for preventing Covid-19.
India started vaccination against Covid-19 on 16th January 2021
in a phased manner, prioritising first the health care workers
(HCWs) and other frontline workers, extending it to those over
60 years of age and those aged 45–60 years with comorbidities,
then to all those aged 45 years and above, and finally to all adults
[1]. Two vaccines were authorized by the Indian drug regulator for
emergency use, namely Covishield (a recombinant, replication-
deficient chimpanzee adenovirus vector that encodes SARS-CoV-2
spike glycoprotein) and Covaxin (inactivated whole virions grown
in Vero cells). Covishield, which is identical to the Oxford-
AstraZeneca (ChAdOx1 nCoV-19) vaccine in composition and
immunogenicity [2], has accounted for nearly 88% of all doses in
the country to date, and has been the sole vaccine used in some
areas, including our city [3]. In pooled data from four trials, this
vaccine had a protective efficacy of 67% (95% confidence interval
[CI]: 57%-74%) for preventing symptomatic and laboratory-
proven Covid-19 and of nearly 100% (72–100%) for preventing
hospitalization and severe infection, beginning 21 days after the
second dose [4].

Since clinical trials include selected individuals, it is important
for the protection offered by any vaccine to be studied in real-
world settings. A commonly used method for evaluating
population-level effectiveness of covid vaccines has been to assess
their effect in preventing infection, which is defined as detection of
viral RNA or antigen in a respiratory specimen collected from a
person, after a specified period has elapsed after receipt of all rec-
ommended doses, using a case-control design [5].

Our study was aimed at determining the effectiveness of the
Covishield vaccine in preventing laboratory confirmed Covid-19,
separately for those who had received a single dose and for those
who had received two doses of this vaccine.
2. Methods

We designed a test-negative case-control study in our institu-
tion, a large teaching hospital, located in the Puducherry district
in Southern India, on the East coast, with nearly 8700 healthcare
workers (HCWs). Vaccination with Covishield had started in our
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institution on 16th January 2021, though some of our HCWs could
receive the other vaccine by travelling to other areas. Assuming a
vaccination coverage of 50%, effectiveness of 70%, and a matched
case-control design, the sample size was calculated to be 346
case-control pairs [12]. The study was approved by our institu-
tion’s ethics committee (JIP/IEC/2021/233) and all subjects pro-
vided an oral informed consent.

A case was defined as a HCW in our institution who had tested
positive for active SARS-CoV-2 infection using RT-PCR during
March 1-May 31, 2021. Students, whether medical, nursing and
other allied health science, were not considered as HCWs. All the
consecutive cases identified were contacted, and were enrolled if
they agreed. In persons who had more than one positive test result,
the date of first positive report was used.

A control was a HCW aged within 3 years of the particular case,
and who had tested negative for SARS-CoV-2 by RT-PCR within
3 days of the particular case testing positive. Persons with negative
SARS-CoV-2 antigen test alone were not included.

Data on vaccination status, type of vaccine, test positivity, pres-
ence of symptoms (fever, cough, myalgia, sore throat etc.) and
comorbidities were collected using a telephonically administered
questionnaire, captured using EpiCollect5 application and analysed
using STATA V14.0. To calculate vaccine effectiveness (VE), the pro-
tective effect was taken as appearing 21 days after vaccination if
only one dose had been administered and 14 days after the second
dose if two doses had been administered. As the healthcare work-
ers in our institution were posted in the Covid wards on a rota-
tional basis, the risk of infection was comparable across the
groups. Matched-pair analysis was done, and univariate and multi-
variable conditional logistic regression was done to calculate unad-
justed and adjusted odds ratios. Factors used for adjustment
included gender, occupational role, presence of any comorbidity
and presence of symptoms at the time of RT-PCR testing. Percent
VE was calculated as 100*(1-odds ratio). A subgroup analysis was
done for cases with moderately severe disease and their matched
controls, to look specifically at the VE against such disease.

In addition, a separate analysis was done for the pairs where
both the case and the respective control were symptomatic.
3. Results

Our database showed that around 2200 tests had been per-
formed in our HCWs from March to May 2021. Of these, 795 were
positive. To recruit 360 cases and 360 matched controls, we con-
tacted 547 test-positive HCWs (65.8%) and 963 test-negative
HCWs (37.3%), respectively (Table 1). Their median (interquartile
range) age was 34 (28–43) and 33 (28–42) years, respectively.
The distribution of gender and comorbidities was comparable
between cases and controls. Among cases, 15% (n = 54) had one
or more comorbidities, of which the most common were hyperten-
sion (n = 29; 8.1%) and diabetes mellitus (n = 25; 7.0%). Most of the
cases had mild disease requiring only home isolation (n = 350;
97.2%).

All the vaccinated subjects among both cases and controls had
received Covishield, and none had received another Covid-19 vac-
cine. Analysis was done ensuring similar exposure assessment for
cases and controls, by basing the vaccination status of controls
on the date of onset of disease in the respective case. Considering
the onset of protection as 21 days after the first dose or 14 days
after the second dose, and after adjustment for gender, occupa-
tional role, comorbidity, symptomatology, the effectiveness of
one dose and two doses, in protecting against Covid-19 was found
to be 49% (95% CI: 17%-68%) and 54% (27%-71%), respectively
(Table 2).
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In the analysis of data from 203 case-control pairs where both
cases and controls had symptoms, after adjustment for various fac-
tors, the VE associated with one dose and two doses was 58% (28%-
75%) and 64% (38%-78%), respectively.

In a subgroup analysis of the 10 cases (2.8%) who had a moder-
ately severe disease that required oxygen therapy, nine were found
to be unvaccinated. By contrast, only 3 of their 10 matched controls
were unvaccinated (p = 0.019, Fisher’s exact test; VE = 95% [44%–
100%]).
4. Discussion

Our data show that vaccination was associated with a reduction
in the risk of Covid-19 and, in particular, of moderately severe dis-
ease needing hospital care, among HCWs in our institution.

Another test-negative case-control study from Vellore, India
showed VE among HCWs who had received two doses of a
Covid-19 vaccine to be 65% (95% CI: 61–68) [6], which was some-
what higher than that in our study. This difference in VE can be
related to many factors, such as differences in the prevalent virus
strains, overall disease endemicity and vaccination coverage.
Though Vellore is situated fairly close to our city, the study there
included cases that occurred between mid-January 2021 and April
2021, whereas our study included those from March to May 2021.
It is well known that the number of cases with the delta variant
(B.1.617.2), a variant of concern, of SARS-CoV-2 surged in India
during March to May 2021. Thus, during the period of our study,
over 70% of cases in Puducherry were caused by this variant [7].
Further, a higher overall disease rate in our area and a lower vac-
cine coverage rate among our HCWs than those in the Vellore
study could also explain the observed difference. The fact that
some (nearly 7%) of subjects in the Vellore study and none in our
study had received Covaxin, the other vaccine available in India,
is unlikely to have made a difference.

There has been only one other published report from India on
the protection afforded by Covid-19 vaccines [8]. It showed that
the proportion of those who had received one or two doses of a
Covid-19 vaccine had a lower risk of having Covid-19; however,
since no data were provided on the time interval between vaccine
doses and disease, a formal calculation of VE was not possible.

Several studies from other parts of the world have assessed the
VE of the AstraZeneca vaccine, which Covishield is identical to. A
cohort study conducted in Chile between February 2021 through
May 2021 showed VE of 65.9% (95% CI: 65.2–66.6) among the fully
immunized [9]. In a cohort study conducted in Scotland, the vac-
cine effect for this vaccine was 88% (95% CI: 75–94) between
December 2020 to February 2021 [10]. In the United Kingdom,
VE against B.1.617.2 variant was estimated to be 32.9 (95% CI:
19.3–44.3) after only the first dose and 67.0% (95% CI: 28.9–77.3)
after two doses of this vaccine [11]. Real-life data for Covid-19 vac-
cines based on mRNA platform have also shown similarly high VE.

The test-negative case-control study design is efficient and
eliminates bias stemming from differences in healthcare-seeking
behaviour and community-level variations in vaccine access and
disease risk [12]. However, since we found a difference in the fre-
quency of symptoms among our cases and controls, we undertook
an additional analysis to control for this factor. In this analysis
restricted to only those case-control pairs where both the case
and the control had symptoms, the VE estimates for one as well
as two doses were somewhat better than those in our primary
analysis. This may indicate that the vaccine may in fact have a bet-
ter efficacy than suggested in our initial analysis above. Further-
more, as ours is a teaching institute and government hospital,
RT-PCR testing was mandated for certain conditions like interstate



Table 1
Characteristics of cases with Covid-19 and controls matched for age and day of onset of illness, March–May 2021, Puducherry, India.

Characteristic Cases
(n = 360)

Matched controls
(n = 360)

P value

Age categories, number (%)
�29 108 (30.0) 115 (31.9)
30 to 39 130 (36.1) 135 (37.5)
40 to 49 84 (23.3) 75 (20.8)
�50 38 (10.6) 35 (9.7)

Gender, number (%)
Men 178 (49.5) 181 (50.3) 0.819*
Women 182 (50.5) 179 (49.7)

Occupational roley

Doctors 49 (13.6) 71 (19.7) <0.001^

Nursing staff 138 (38.3) 173 (48.1)
Paramedical or Support staff 136 (37.8) 84 (23.3)
Administrative staff 37 (10.3) 32 (8.9)

Vaccination status at enrollment
Unvaccinated 148 (41.1) 57 (15.8)
Received one dose 114 (31.7) 140 (38.9)
Received two doses 98 (27.2) 163 (45.3)

Comorbidity§

Yes 54 (15.0) 42 (11.7) 0.188*
No 306 (85.0) 318 (88.3)

Covid symptoms at the time of RT-PCR test
Yes 343 (95.3) 212 (58.9) <0.001*
No 17 (4.7) 148 (41.1)

Time of RT-PCR test
March 2021 19 (5.3) 19 (5.3)
April 2021 95 (26.4) 93 (25.8)
May 2021 246 (68.3) 248 (68.9)

* McNemar test,
^ Chi squared test.

§ Chronic lung disease, malignancy, heart disease, chronic liver disease, chronic renal disease, diabetes, hypertension or immunocompromised state.
y Paramedical or support staff include laboratory technicians, operation theatre technicians, radiographers, ward attendants, drivers, security staff, sanitation worker.

Table 2
Comparison of vaccination status between cases and matched controls, and adjusted vaccine effectiveness against Covid-19.

Type of analysis and vaccination status Cases Matched Controls Crude OR
(95% CI)

Adjusted OR@

(95% CI)
Vaccine effectiveness§,

% (95% CI)

For all cases and controls (360 pairs)
Unvaccinated 202 (56.1) 145 (40.3) Ref Ref
Received one dose 81 (22.5) 100 (27.8) 0.55 (0.37–0.81) 0.51 (0.32–0.83) 49 (17–68)
Received two doses 77 (21.4) 115 (31.9) 0.45 (0.31–0.67) 0.46 (0.29–0.73) 54 (27–71)

For symptomatic cases and controls (203 pairs)
Unvaccinated 121 (59.6) 76 (37.4) Ref Ref
Received one dose 41 (20.2) 58 (28.6) 0.43 (0.25–0.72) 0.42 (0.25–0.72) 58 (28–75)
Received two doses 41 (20.2) 69 (33.9) 0.36 (0.22–0.60) 0.36 (0.22–0.62) 64 (38–78)

For cases with moderately severe disease and matched controls (10 pairs)
Unvaccinated 9 (90) 3 (30) Ref Ref
Received any dose > 3 weeks ago **1 (10) ***7 (70) 0.05 (0.00–0.56) -y 95 (44–100)

@ Adjusted for gender, occupational role, comorbidity, symptomatology in conditional logistic regression analysis; VE§ = (1-adjusted OR)x100%.
§ Considering onset of protection as 21 days after the first dose, or 14 days after the second dose.
** Had received 2 doses, with 2nd dose >14 days ago.
*** Of the 7, 3 had received both doses >14 days ago, and the remaining four had received one dose >21 days ago.
y Adjusted odds ratio was not possible, in view of small numbers.
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travel and new employees reporting for duty. Therefore, the tenets
of a test-negative case-control study are not fully met and this may
be revisited in future studies.

Importantly, our study showed that the VE of Covishield against
moderately-severe disease was much higher than that against dis-
ease of any severity. This is an important finding since the primary
aim of Covid-19 vaccination is to prevent serious disease needing
hospitalization so that healthcare facilities are not overwhelmed
and lives are not lost. It has been difficult to reliably assess the effi-
cacy of Covid-19 vaccines in clinical trials against moderate to sev-
ere disease because of relative infrequency of the latter. The case-
control design that we used, despite its several limitations, has the
advantage of permitting assessment of association of intervention
3296
with disease even when only a few cases are available, and thus
allowed us to detect this effect. Though our analysis did show a
statistically significant protection against moderately severe dis-
ease after Covishield, the confidence intervals of the estimate are
relatively broad and further data on this association may be
needed to improve our confidence in this observation.

Our study has two key limitations. First, the study design used
relies heavily on reporting for RT-PCR testing. Thus, it may overes-
timate the benefit of vaccination if the vaccinated HCW, whether
asymptomatic or having symptoms suggestive of Covid-19, were
to believe that they were unlikely to have Covid-19 and decide
not to report for testing. Second, since genomic sequencing of
SARS-CoV-2 had not been done in our study participants, we were
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unable to assess the VE separately for the ancestral strain and vari-
ant strains of the virus.

In conclusion, our data show that Covishield vaccination, either
as one dose or in a 2-dose schedule, was effective in halving the
frequency of Covid-19 disease among HCWs in a period when
B.1.617.2 strain of SARS-CoV-2 was the dominant strain circulating
in our area, and had an even greater effect on preventing a more
severe and clinically relevant form of this disease.
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