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Abstract

Aim. To evaluate antibody responses following two doses of ChAdOx1 nCoV-19 Corona vaccination in a tertiary care setting
and the association of host factors like age, body mass index and comorbidities in determining this antibody response.
Materials and methods. This prospective serosurveillance study was done among healthcare workers of Jubilee Mission
Medical College, vaccinated during January- April 2021. Blood samples were drawn from 170 participants after their first
dose and from 156 participants after their second dose of Covishield™ to measure the specific Iy G antibodies against the
recombinant S1 subunit of the S protein of SARS-CoV-2.

Results. The median level of anti-SARS-CoV-2 Ig G antibody 28-56 days after the first dose vaccination was 3.64 S/C
(1.33,7.24) and 11.6 S/C (8.61, 14.27) after 14 days of second dose vaccination. Protective levels of anti-SARS CoV-2 Ig G
antibodies (= 9.5 S/C) was developed by 25 participants (14.7%, 95% confidence interval: 9.8% to 20.9%) after 28-56 days
of first dose of vaccination and by 109 participants (69.9%, 95% confidence interval: 62% to 77%) after 14 days of second
dose. Health care workers in the age group below 60 years (p = 0.027) and without comorbidities (p = 0.079) showed higher
protective Ig G levels. But on multiple logistic regression only age under 60 years was found to be statistically significant.
Conclusion. After the first dose of the ChAdOx1 nCoV-19 vaccine, the formation of Ig G antibodies was observed, the level
of which increased after the second dose. Among the various associated factors studied only the age of the participants
below 60 years was found to be statistically significant for protective antibody levels. Follow up studies involving larger and
different ethnic population is key to decoding the antibody response especially in the elderly and high-risk groups.
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CeponornueckKkmm oTBeT cpeav MeauLuMHCKMX
paboTHMKOB, BakuMHupoBaHHbIX «ChAdOx1 nCoV-19
Corona» B 6onbHMUe TpeTuuHoro ypoeHa B Kepane,

MHaMA: NPpOCNEeKTUBHOE KOropTHoe uccnepnosaHue

C.K. Hrxxapexkarrysajaannui, P. Bxackapan, lllpu Paxxk B., I1. Xoce™, A.M. Padu, 1. Tomac,
C.x. Uuna, JI. Padadan, Y.I. Yaaukpumnan, I1. Papkmoxan, Y. Baacan, I1. Kyrruunpa
Meoduyunckuil konnedc u uccredosamenvckuti uncmumym Jubilee Mission, Tpuccyp-680005, Kepana, Unous

AHHOTaumsa

Llenb. OueHnTb rymopanbHbi 0TBET nocne BeefeHus AByx Ao3 BakuuHbl «ChAdOx1 nCoV-19 Corona» B yupexaeHum
TPETUYHOTO 3BEHa 34PaBOOXPAHEHNS 1 OLEHUTb B3aMMOCBS3b (DaKTOPOB X035IMHA, TaKMX Kak BO3pacT, MHAEKC Macchl Tena
W conyTcTBYyIOWME 3aB0NeBaHNs, C ypOBHEM aHTUTES.

Matepuanb! u meToabl. [pocnekTuBHOE uccnenoBaHue bbiro NPoBeaeHO Cpean MeauLMHCKX paboTHUKoB MeauuymHeko-
ro konnegxa Jubilee Mission, BakLHMPOBaHHbIX B Nepuog ¢ sHeaps no anpenb 2021 roga. Obpasusl KpoBW Ans onpege-
neHus cneunduyecknx aHtuten IgG npotme pekombuHaHTHoM cybbeautnubl S1 6enka S SARS-CoV-2 Gbim B3sThl Y 170
Y4aCTHWKOB Nocne NepBom 4o3bl My 156 yuacTHMKOB nocne BTopoi fo3bl Covisield™.

PesynbTtatbl. Meanana yposHs aHtuten IgG k SARS-CoV-2 yepes 28-56 gHelt nocne BBEAEHMS NEPBOM 403bl COCTABNSET
3,64 S/C (1,33, 7,24) v yepe3 14 gHeit nocne sTopon — 11,6 S/C (8,61, 14,27). MNpoTeKkTUBHbIE YPOBHM aHTUTEN IgG NpoTMB
SARS CoV-2 (= 9,5 S/C) pocturHyTbl y 25 yyactHukos (14,7%, 95% poseputensHblit nHTepsan: ot 9,8 go 20,9%) yepes
28-56 OHelh nocne BBegeHWs Nepeoit 4o3bl BakUmHbl 1 109 yyacTHMKoB (69,9%, 95% AoBepuTenbHbI MHTepBan: oT 62 4o
77%) Yepe3 14 gHel nocne BTOPOM 403bl. Y MeauuuHcknx paboTHiko Monoxe 60 net (p = 0,027) n 6e3 conyTCTByHOLLMX
3abonesannit (p = 0,079) BhisiBneH Gonee BbICOKMI YPOBEHD 3aLMTHBIX IgG. HO npu MHOXECTBEHHOM NOTMCTNYECKON pe-
rpeccuu CTaTMCTUYECKN 3HAYMMbIM OKa3arcs TOMbKo Bo3pacT 4o 60 ner.

3akntouenue. Mocne BeeaeHNs nepeoii fo3bl BakumHbl «ChAdOx1 nCoV-19» Habmogaetcst obpasoBanue aHTuTen IgG,
YPOBEHb KOTOPbIX NOBbILIAETCS NOcre BBeAeHMs BTOpoi A03bl. Cpeau 13yyeHHbIX (hakTopoB TOMbKO BO3PACT Y4aCTHUKOB
Monoxe 60 neT okasancs CTaTUCTUYECKN 3HAYMMbIM A1 JOCTUXXEHUS NPOTEKTUBHOTO YPOBHS aHTuTenN. MocneaytoLme uc-
CcnefoBaHus € yqactuem Bonee KpynHOro 1 pasHOOBpasHOro 3THUYECKOTO HaCeneHus ABAKTCS KMYOM K paclungposke
0TBETa aHTUTeN, 0COBEHHO Y NOXUNbIX NIOAEN W rPYNN BbICOKOTO pucka.

KntoueBble cnoBa: rymopanbHein oTeeT; BakuuHa ChAdOx1 nCoV-19; meanumHckne paboTHIKW; HEMTpanu3ytoLme aHTu-
Tena; 3aLuTHbIN ypoBeHb; SARS-CoV-2
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Cl - confidence intervals

COVID-19 — COronaVlrus Disease 2019
HCWs - healthcare workers

The COronaVIrus Disease 2019 (COVID-19)
pandemic entered a second peak in India towards early
April 0f 2021 and by June 2021 it was declining in all the
states, including Kerala. The COVID-19 pandemic caused
by Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2) has already affected more than 171
million people and caused more than 3 million deaths
worldwide, as of June 04, 20212 To try to contain this,
several novel vaccines recently received an emergency
use authorization (EUA) by the U.S Food and Drug
Administration (FDA), the European Medicine Agency,
the U.K. Medicines and Healthcare Products Regulatory
Agency (MHRA) and the Indian Central Drugs Standard
Control Organization as well as the Drugs Controller
General of India. After receiving EUA, these vaccines

lg G — immunoglobulin gamma

S/C - signal/cut-off

SARS-CoV-2 — severe acute respiratory virus coronavirus-
type 2

were administered to healthcare workers (HCWs), front-
line workers, elderly, and at-risk individuals, including
people with comorbidities, in a phased roll-out.

The vaccination program in India started on January
16, 2021 after the approval of two candidate vaccines
namely Covishield™ (ChAdOx1-nCOV or AZD1222,
acquired from Oxford University and AstraZeneca,
manufactured by Serum Institute of India, Pune) and
Covaxin™ (BBV-152, manufactured by Bharat Biotech,
Hyderabad in collaboration with Indian Council of
Medical Research, India) [1].

Our institute also started the vaccination programme
with the two dose-regimen of ChAdOx1 nCoV-19
coronavirus  vaccine (Covishield™), administered
intramuscularly 4-6 weeks apart. Covishield™ is

2 World Health Organization COVID-19 dashboard:www.covid19.who.int (assessed on June 4, 2021).
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a recombinant, replication deficient, chimpanzee
adenovirus vector encoding the SARS-CoV-2 spike (S)
glycoprotein produced in genetically modified human
embryonic kidney 293 cells. It contains 5 x 10° viral
particles. Trials have shown that the vaccine induced a
clear antibody response at 28 days after the first dose,
across all age groups, including the elderly [2]. As total
antibody levels correlate with the neutralizing antibody
levels [3, 4]; we decided to measure the SARS-CoV-2
Immunoglobulin gamma (Ig G) antibody and total
antibody to estimate the immune response to the vaccine.
The immune response among individuals vaccinated
against SARS-CoV-2 is hitherto less known. In the light
of the current vaccination drive by the government with
frequently changing dosage intervals, it is imperative to
measure the antibody responses to ascertain the protection
from SARS-CoV-2 infection among individuals.

The aim of the study was to evaluate the antibody
responses among HCWs following two doses of
Covishield™ vaccination in a tertiary care setting and
the association of host factors like age, body mass index
and comorbidities in determining this antibody response.

MATERIALS AND METHODS

Jubilee Mission Medical College & Research
Institute (JMMC & RI) is a teaching hospital with 1600
beds and around 3000 staff on regular pay rolls, daily
wagers, and workers of service contractors. The institute
started vaccinating its staff with ChAdOx1 nCoV-19
coronavirus vaccine, according to the Government of
India guidelines, using the vaccine supplied by the
Kerala Health Services on 19 January 2021. Baseline
antibody levels of individuals against SARS-CoV-2,
prior to vaccination, was available as part of the
study conducted in our institute during September to
December 2020 [5]. The current study is a prospective
cohort-serological surveillance study (initiated after
obtaining the Institutional Ethics Committee approval
from January 2021 to April 2021. The study protocol was
approved by the Institutional Ethic Committee of Jubilee
Mission Medical College & Research Institute, Thrissur
(IEC study ref no: 38/21/IEC/IMMC & RI dated 18-02-
2021). Written informed consent was obtained from each
participant prior to enrolment and blood sample draw.

Participants of the study were HCWs aged > 18
years of JIMMC & RI: (a) who have provided their pre-
vaccination serum sample for SARS-CoV-2 antibody
estimation and were found negative (b) who have taken
the first dose of ChAdOx1 nCoV-19 Coronavirus vaccine
(c) with no history or test result suggestive of COVID-19
infection. Satisfaction of all the three criteria was
essential to be included in the study. Health staff on short
term contract and those who were not willing to provide
repeated blood samples were excluded from the study.
After obtaining informed consent a self-administered

COVID-19

questionnaire in Google forms was filled out by each
participant.

During our study period the recommended dosage
was two doses of Covishield™ given intramuscularly
(0.5 ml each) with an interval of 28 days. (From May
2021 the interval for second dose extended to 12-16
weeks in India. From January 2022 booster was given to
those who completed 9 months after their second dose).

Flowchart of study design and inclusion of patients is
shown in Figure 1.

On the day of the second dose of vaccination, which
ranged from 28 to 56 days after the first dose, a 5 ml
blood sample was drawn by a trained phlebotomy team.
Similarly, blood samples were also drawn 14 days after
the 2" dose from the same set of participants. A total
of 170 individuals provided their blood samples after
the first dose of vaccination. Fourteen participants were
excluded from the second analysis of the study as they
refused to provide consent for repeat blood samples.

The blood samples collected were centrifuged and
the plasma separated and frozen at -20° Celsius for batch
testing. The samples were subjected to SARS-CoV-2 Ig G
and total antibody testing using the VITROS anti-SARS
CoV-2 Ig G/Total Chemiluminescence kit manufactured
by Ortho Clinical Diagnostics, USA. Both the VITROS
anti-SARS-CoV-2 Total and Ig G assays (Ortho Clinical
Diagnostics) are based on CLIA using luminol-horseradish
peroxidase-mediated chemiluminescence. Both assays
were performed on the VITROS 3600 automated
immunoassay analyser (Ortho Clinical Diagnostics)
according to the manufacturer’s instructions. In these
assays, the specific antibodies against the recombinant
S1 subunit of the S protein of SARS-CoV-2 were
automatically analysed. Results are reported as signal/
cut-off (S/C) values and as qualitative results indicating
non-reactive (S/C < 1.0; negative) or reactive (S/C > 1.0;
positive). The VITROS anti-SARS-CoV-2 total assay
can detect total antibodies (IgA, Ig M, and Ig G) against
SARS-CoV-2 S protein. Anti-SARS-CoV-2 Ig G antibody
levels have been tested using various platforms especially
for the extraction of high titre COVID-19 convalescent
plasma. The protective levels post vaccination has not
yet been validated. The protective level for convalescent
plasma is considered to be above 9.5 S/C according to the
US FDA document published for use in the manufacture
of high titre COVID-19 Convalescent Plasma’.

Statistical analysis

Data collected was entered into Microsoft Excel
(Microsoft Corporation, USA) spread sheets and
analysed using Statistical Package for Social Sciences
(SPSS) v.25 (SPSS: An IBM Company, USA).
Categorical variables are expressed as proportions/
percentages with 95% confidence intervals (CI);
continuous variables as median and 25%, 75" percentile.

3 Table of Tests Acceptable for Use in the Manufacture of High Titre COVID-19 Convalescent Plasma. https://www.fda.gov/media/141477/

download (assessed on June 4, 2021).

CEYEHOBCKMI BECTHUK T. 13, Ne 1, 2022 / SECHENOV MEDICAL JOURNAL VOL. 13, No. 1, 2022 17


https://www.fda.gov/media/141477/download
https://www.fda.gov/media/141477/download

COVID-19

N=197

Health care workers who received the first dose of ChAdOx1 nCoV-19
coronavirus vaccine (Covishield™) /
MenuimHcKre PaGOTHHKH, TIOIy4YHBIIME MEPBYIO 103y BAKIMHBI IPOTHB
koponasupyca ChAdOx1 nCoV-19 (Covishield™)

28-56 °
days / nHeit

Exclusion:

*  SARS-CoV-2 antibody positive (n = 16)

* history or positive test result suggestive of COVID-19 infection (n = 11)
» Vckmouenue:

*  MOJIOKUTENBHBINA pe3ynbTaT Ha aHTUTena K SARS-CoV-2 (n=16)
AQHAMHE3 MM [OJIOKUTENIBHBIH Pe3yabTaT TeCTa, CBUICTEIbCTBYOLIHIA
o Hasmuun uHdekunn COVID-19 (n =11)

A 4

n=170

Met inclusion criteria / COOTBETCTBYIOT KPUTEPHSIM BKIFOUCHHS

l

n=170

Second dose of coronavirus vaccine Covishield™ /
Bropas 103a Bakuuael Covishield™

anti-SARS-CoV-2 Ig G
n=170

14 »
days / nueit

Exclusion:

refused to provide consent for repeat blood samples (n = 14)

| Mcxmoucrue:

*  OTKa3aJnCh JaTh COMIACHE HA MOBTOPHBII 3a00p kpoBu (1 = 14)

v

anti-SARS-CoV-2 Ig G
n=156

FIG. 1. Study design and patient enrollment flowchart.

PUC. 1. IIPISafIH HCCJICAOBaHUs U IOTOKOBAs JUarpaMma BKIIFOYCHHS ITAllUCHTOB.

Mann-Whitney U test was used to test the significance
of age with antibody protective level and Chi square /
Yates correction test for categorical variables. The
correlation of age and interval between the two doses
of vaccine with antibody levels were calculated using
Spearman’s rank correlation. Association of age and
comorbidities with immune response were estimated
by regression method. The p value <0.05 is considered
as statistically significant.

RESULTS

Table 1 describes baseline characteristics of 170
HCW who received Covishield™ vaccination. The
mean age of the study population was 37.09 years
(SD = 12.6). 126 (74.1%) belong to the 18—44 years
age group, 30 (17.6%) to the 45-59 years age group and
14 (8.2%) to the 60 years and above age group. Males
constituted 23.5% and females 76.5%. The body mass
index categories according to the Asian classification*
show that 21 (12.4%) are underweight, 45 (26.5%)
normal, 40 (23.5%) overweight and 64 (37.6%) obese.
23 (19.4%) participants have comorbidities like diabetes,
hypertension, bronchial asthma etc. 144 (84.7%) have a

previous history of Bacillus Calmette-Guérin vaccination
and 17 (10%) have a history of influenza vaccination.
Adverse events following vaccination were reported
by 141 (82,9%) participants. The most common symptom
was fever, which was reported in 88 (51.8%), followed
by pain at the injection site in 59 (34.7%), myalgia in 59
(34.7%), and headache in 45 (26.5%) of participants.
Protective levels of anti-SARS-CoV-2 Ig G antibodies
(>9.5 S/C) were observed in 25 (14.7%, 95% CI: 9.8% to
20.9%) from 170 participants after the first dose and in
109 (69.9%, 95% CI: 62% to 77%) from 156 individuals
after the second dose.
Figure 2 depicts the distribution of serum antibodies
28 to 56 days after first dose of vaccine. The median
level of anti-SARS-CoV-2 Ig G antibody in the serum
of 170 participants was 3.64 (1.33; 7.24). The median
antibody level after 14 days of second dose vaccination
for 156 participants was 11.6 (8.62; 14.27) S/C.
Sub-group analysis (Table 2) of the participants who
developed protective levels of Ig G following vaccination
revealed that 80% of the participants after the first dose
and 75.2% of participants following the second dose
belong to the 1844 years age group.

4 World Health Organization (WHO). International Association for the Study of Obesity (IASO) and International Obesity Task Force (IOTF).
The Asia-Pacific Perspective: Redefining Obesity and its Treatment. Geneva: World Health Organization; 2000. p. 18 https://apps.who.int/iris/

handle/10665/206936 (assessed on June 4, 2021).
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Table 1. Baseline characteristics of study population
Tabnuua 1. UcxogHble XapakTepuCcTUKK uccnegyemoii nonynsaumu

Characteristic / XapaktepucTuka

Value / 3Ha4eHue (n = 170)

Age, years / Bospacrt, rogpl
1844
45-59
260
Sex /TMon
Male / My4uHbi
Female / XXeHLwuHbl
Body mass index (kg/m?) / UHgeke macchl Tena (kr/m?)
Underweight / flecouuut Beca (<18.5)

Normal / Hopma (18.5—22.9)

Overweight / N36biTok Macchl Tena (23.0—24.9)
Obese / OxvpeHue (= 25)

Comorbidity / KomopbugHocTb

Previous BCG vaccination / Hannuune BakumHaummn BLK
Yes / [a
No / Het
Unknown / HenssecTtHo

Previous influenza vaccination / Hannune BakuuHaLmu ot rpunna
Yes/[la
No / Het
Unknown / HenssecTHo

34 (27.75; 45)
126 (74.1%)
30 (17.7%)

14 (8.2%)

40 (23.5%)
130 (76.5%)

21 (12.4%)
45 (26.5%)
40 (23.5%)
64 (37.6%)
33 (19.4%)

144 (84.7%)
12/ (7.1%)
14 (8.2%)

17 (10%)
115 (67.6%)
38 (22.4%)

Note: BCG - Bacillus Calmette-Guérin vaccine (given against Tuberculosis).

Mpumeyanue: BLPK — bauunna Kanbmeta — [epeHa (BakuuHa npoTue Tybepkynesa).

Independent analysis of various factors for association
with serum Ig G levels of anti-SARS CoV-2 antibodies
after second dose vaccination (Table 2) showed that
HCW below 60 years of age had significant association
(» = 0.027) in building up protective antibody levels.

No significant correlation was found between age
(r=-0.19, & r = —0.13) and interval between two doses
(r=0.19) of vaccine with Anti SARS Cov-2 Ig G antibody
levels in individuals 28 to 56 days after the first dose and
14 days after the second dose of Covishield™ vaccine.

Logistic regression of age of the individuals as
well as the presence of comorbidities with protective
antibody levels after second dose of vaccination, showed
significant relation with age of the individuals only
(Table 3).

DISCUSSION

Antibody response plays a major role in developing
protective immunity during SARS-CoV-2 infection [4,
6]. Even though seropositivity based on different cut
off values of Ig G titres does not necessarily translate
into direct protection from SARS-CoV-2 infection, it
can be used as a surrogate biomarker of immunity in
assessing the human humoral response to COVID-19.
In this study, we assessed the humoral immune response
after the first and second doses of Covishield™ vaccine
in HCWs in a tertiary hospital in Kerala. The samples
were subjected to SARS-CoV-2 Ig G and total antibody
testing using the VITROS anti-SARS CoV-2 Ig G/Total

Chemi luminescence kit manufactured by Ortho Clinical
Diagnostics, USA, which has already been validated to
have a high specificity in the detection of antibodies in
convalescent plasma of COVID-19 infected patients
[7]. However, the protective levels of antibody post
vaccination have not yet been validated. Hence, we
followed the cut-off value of 9.5 S/C as hypothetical
protective level as prescribed by the manufacturer based

25
p<0.001
20
27 2 T
5
Sq
e T
o0
Q<
Z 410
O =
A<
[~
< E
Qo 5
b
<
0 I
After first dose / After second dose /
MMocne nepsoit 4O3bI [Mocne BTOPOM 403bI
n=170 n=156

FIG. 2. Anti SARS-CoV-2 Ig G antibody levels in individuals
28 to 56 days after the first dose and 14 days after the second
dose of Covishield™ vaccine

PWUC. 2. Yposuu anturen IgG nporus SARS-CoV-2 yepe3 28—
56 nHeil mocine nepBoil 1036l U yepe3 14 nHel mocie BTopoi
110361 BakuuHbl Covisield™
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Table 2. Association with host factors in individuals who developed protective Ig G levels (29.5 S/C) after vaccination
with Covisield™
Tabnuya 2. Accoumnauus ¢ hakTopamu X03sMHa Yy N, ¢ 3almuTHLIM ypoBHeM IgG (29,5 S/C) nocne BakuuHauum Covisield™

Participants with protective
antibody levels after first dose /
YYacTHUKM C NPOTEKTMBHBLIM YPOB- 3Ha4YeHUE YYACTHWKM C NPOTEKTUBHLIM YPOB- 3HauYeHue

Characteristic / XapakrepucTuka

Participants with protective

pvalue/ antibody levels after second dose/ p value /

HeM aHTMTen nocne nepeoi A03bl p HEeM aHTWTeN nocne BTOPOM A03bl p
(25/170) (109/156)
Age, years / BospacT, rogpl
1844 20 (80%) 82 (75.2%)
45-59 4 (16%) n.s. 22 (20.2%) 0.027
260 1(4%) 5 (4.6%)
Sex/Mon
Male / Myx4uHbl 3 (12%) ns 27 (24.8%) ns
Female / eHLLmHbI 22 (88%) - 82 (75.2%) o
Body mass index (kg/m?) /
WHaeke macchl Tena (kr/m?)
Underweight / flecpuuut Beca (<18.5) 4 (16%) 12 (11%)
Normal / Hopma (18.5-22.9) 3(12%) 33 (30.3%)
Overweight / n.s. n.s.
I/1361>|Ton(zJ Macchl Tena (23.0-24.9) 6 (24%) 25 (22.9%)
Obese / OxupeHue (=25) 12 (48%) 39 (35.8%)
Comorbidity / Komop6ugHocTts 5(25.0%) n.s. 17 (15.6%) 0.079
Previous BCG vaccination /
Hanuuue BakynHaummn BLPK
Yes/la 20 (80.0%) 90 (82.6%)
No / Het 3 (12.0%) n.s. 8 (7.3%) n.s.
Unknown / HenssectHo 2 (8.0%) 11 (10.1%)
Interval between two doses of vaccination /
WHTepBan Mexay ABYMS A03aM BaKLMHbI
<42 days / gHeit (n = 123) 86 (78.9%) ns

>42 days / pHen (n = 33)

23 (21.1%)

Note: BCG - Bacillus Calmette-Guérin vaccine (given against Tuberculosis); n.s. — not significant.
Mpumeyanme: BLIK — bauunna Kanbmeta — MepeHa (BakumuHa NpoTue Ty6epkynesa); n.s. — He 3Ha4MMo.

Table 3. Logistic regression of protective antibody level with different age group and presence of comorbidities
Tabnuya 3. llorucTyeckas perpeccus ypoBHS 3alLUTHBLIX aHTUTEN C Pa3HO BO3PACTHOM FPYNMOi M HanMuMeM KOMOPOUAHOCTH

— .
Variables / NepeMeHHble Kg;c(;)f(;;:::::llﬁ SE/CO ORrR/OUW 995?,/: fvll ﬁgogl_:j 2 f a:Z:I:elp
45-59 years / net 1.380 0.606 3.976 1.212-13.045 0.023
18-44 years | net 1.769 0.733 5.867 1.395-24.673 0.016
Comorbidities (No) / KomopbugHocTs (Her) 0.625 0.485 1.868 0.722-4.834 0.198

Note: OR - odds ratio, Cl — confidence interval, SE - standard error.

Mpumeyanme: OLL — oTHowweHwe waHcoB, [IA — poBepuTensHbIn nHTepean, CO — ctanaapTHas owwmbka.

on protective levels required for convalescent plasma’.
It has already been proved in various studies [8, 9] that
Ig G levels following natural infection with SARS CoV-
2 can persist for several months, including an ongoing
study on a cohort of Belgian hospital workers, which
shows persistence of Ig G till up to 199 days [10]. This
principle may also be applied for antibody response
following vaccine administration.

In a pooled analysis of four randomized trials on
immunogenicity and efficacy ofChAdOx1 nCoV-19

(AZD1222) vaccine by Voysey M. et al. [2], where
antibody responses were measured by immunoassay and
by pseudovirus neutralisation, it is already known that
individuals aged 18-55 years who received a second dose
vaccine more than 12 weeks after the first had antibody
titres more than two-fold higher than those who received
the second dose within 6 weeks of their initial vaccination.
In our study, among the 170 HCWs, protective antibody
levels were found in 14.7% after the first dose, which rose
to 69.9% after the second dose of Covishield™ vaccine.

5 Table of Tests Acceptable for Use in the Manufacture of High Titre COVID-19 Convalescent Plasma.
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Ewer K.J. et al. [11] report an increase of spike protein
specific IgG activity between day 28 and 56 after dosing.
Folegatti P.M. et al. [12] report an increase in protective
neutralizing antibody levels after second dose. Here
humoral responses at baseline and following vaccination
were assessed using a standardised total [gG enzyme-linked
immunosorbent assay (ELISA) against trimeric SARS-
CoV-2 spike protein, a muliplexed immunoassay, three
live SARS-CoV-2 neutralisation assays. Our observations
are in concordance with these two studies. However, an
Indian study by Singh A.K. et al. [13] among HCWs
reports 79.3% positivity which is higher than our findings.
The IgG antibodies directed against the spike protein
(S-antigen, both S1 and S2 protein) were measured using
chemiluminescence immunoassay (CLIA). Inclusion of
subjects with a history of COVID-19 could be a reason for
the faster high antibody level in this report. We excluded
participants with a history of COVID-19 infection from
our study. In a study by Hoque A.et al. in Bangladesh [14],
Spike-specific IgG antibody responses elicited after the
first and second doses of vaccine were 99.9% and 100%.
A study performed in Kuwait by Ali H. et al. [15] report
high levels of IgG, IgA, and neutralizing antibodies in
vaccinated subjects with previous COVID-19 infections
than in those without previous infection.

Subgroup analysis of those participants who built
up protective antibody levels in our study reveals a
preponderance of 18—44 years age group (p = 0.027). 80%
of the participants who developed IgG more than 9.5 S/C
following the first dose vaccination and 75.2% following
second dose belong to this particular age group. The
majority of the 60 years or above age group remained to be
‘low-responders’ despite two doses of vaccination. Similar
findings were reported in age-dependent immune response
studies to the BioNTech/Pfizer BNT162b2 Covid-19
vaccine and AstraZeneca vaccine by lacobucci G. et al.
and Wei J. et al. [16, 17]. Perhaps aging and resultant
immunosenescence may have a role in the decreased
response to vaccinations in the elderly population [18, 19].

In the current study, even though 73% of participants
without comorbidities like diabetes, hypertension and
bronchial asthma developed protective levels of antibody,
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it is not significant statistically (p = 0.079). The literature
shows no differences in immune responses with presence
or absence of comorbidities following natural infection
with the virus [20]. The limited studies available following
vaccination also show no significant association of
comorbidities with antibody response [14].

The time interval between the two doses of the vaccine
in our study ranges from 28 to 56 days. Even though
there is enough evidence to show that an increasing
time interval between the two doses of Covishield™
is beneficial in building up antibody response [21], we
observed no significant association (Fig. 3). This might
be a function of the small sample size of our study.

This is a prospective serosurveillance study following
up a cohort of vaccinated HCW for one year where the
antibody levels of participants at 3 months, 6 months, and
12 months following second dose of the Covishield™
vaccination will be studied. These are the preliminary
results of the study. The small sample size, especially
the small number of participants over 60 was the main
limitation of our study. We have also not investigated the
cell-mediated immune responses which could augment
responses against COVID-19 virus.

CONCLUSION
The evidence base for optimal vaccine dosage,
timings of doses, adverse events following

immunization and need for booster dose remains
scarce for COVID-19 vaccinations. The current study
observed positive antibody response to the first dose
of Covishield™ vaccine which is enhanced after the
second dose. Antibody response in younger age groups
is higher and the influence of body mass index and co-
morbidity is not significant. Given the current scenario
in India where there is scarcity of hospital beds, oxygen
and ventilators coupled with a low supply of vaccines,
an effective strategy for vaccination is needed. Our
study results provide a baseline data and supplement
the evidence for the early response to the vaccine but
further follow up studies are required to decide on
the further optimal boosting interval and dynamics of
antibody response.
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