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Abstract- Covishield (ChAdOx1-nCOV or AZD1222) is a 

recombinant, replication-deficient chimpanzee adenovirus 

vector encoding the SARS-CoV-2 S glycoprotein vaccine 

currently being developed by the Serum Institute of India (SII), 

Pune, based on the AstraZeneca-Oxford model [15, 16]. The 

AZD1222 COVID-19 vaccine was licensed by the UK on 

December 30, 2020, and India on January 2, 2021 [11]. This 

contains nonreplicating SARS-CoV-2 and adenovirus strains 

(causative of the common cold) that have been genetically 

engineered and weakened. According to the interim research, 

AZD1222 is 70.4% effective against COVID-19 prevention 

with no significant side [09]. A number of 5 × 1010 ChAdOx1-

S (recombinant) virus particles are contained in one dose (0.5 

ml). This vaccine also comprises the recipients’ magnesium 

chloride hexahydrate, L-histidine, L-histidine hydrochloride 

monohydrate, disodium edetate dihydrate, sodium chloride, 

ethanol, sucrose, polysorbate 80, and water for injection, in 

addition to ChAdOx1-S (recombinant) [13]. Both vaccines are 

stored and transferred at 2–8 °C [14, 1]. The immunization 

regimen of Covaxin and Covishield consists of two doses; in 

the case of Covaxin, 28 days apart; intramuscular injections 

are advised, and Covishield (0.5 ml in each dose) should be 

given 4–6 weeks apart [11]. 

 

Keywords- Covishield, Vaccine effectiveness, Test-negative 

design 

 

I. INTRODUCTION 

 

 Ever since the Corona Virus Disease (COVID-19) 

pandemic, India has recorded more than 10.5 million cases 

and 150000 deaths.1 India began its vaccine roll out against 

COVID-19 on16 January 2021 to Healthcare Workers 

(HCWs), almost a year after the index case was detected in the 

sub-continent. The country has approved two vaccines so far. 

Covaxin, a whole-Virion Inactivated VeroCell vaccine 

developed by Bharat Biotech in collaboration with Indian 

Council of Medical Research (ICMR) andCovishield 

(ChAdOx1nCoV-19), recombinant vaccine manufactured by 

SerumInstitute of India in partnership with Oxford-

AstraZeneca.2 The Government of India (GOI) has procured 

11 and 5.5 million doses of Covisheild and ChAdOx1nCoV-

19, respectively for the initial rollout. 3 Though the country 

has experienced the pandemic's fury, many rumours were 

associated with the vaccine, even among the Health Care 

workers (HCWs). Hence vaccine was welcomed with the 

paradox of urgency and hesitancy. Though vaccine trials and 

data are available, people, including HCWs, need more real-

life data from their contexts to get over the vaccine hesitancy. 

We aimed to determine the incidence of Adverse Event 

Following Immunisation (AEFI) among HCWs after their first 

dose of ChAdOx1nCoV-19 vaccine. 

 

History of  Covishield 

 

AZD1222 by Astra Zeneca and University of oxford 

On December 30, 2020, UK and on January 2, 2021, India 

approved AZD1222 COVID-19 vaccine developed by 

AstraZeneca and the Oxford Vaccine Group at the University 

of Oxford. It was previously called as ChAdOx1, a 

chimpanzee adenovirus vaccine. This group has previously 

developed a MERS vaccine. In India, this vaccine is jointly 

developed by Serum Institute of India and AstraZeneca and is 

branded as Covishield. Oxford University and AstraZeneca, a 

pharmaceutical company both are engage in developing 

Covishield vaccine. Its Indian partner ―Serum institute‖ Pune, 

is enduring for production of viral vector vaccine as brand 

name AZD1222. This contains weakened, genetically 

modified, nonreplicating strains of SARS-CoV-2 and 

adenovirus (causative of common cold). From the interim 

analysis, AZD1222 is found 70.4% efficacious against 

prevention of COVID-19 with no prominent adverse 

effects.[2] 

 

Mechanism of action covishield 

 

 Mechanism of action AZD1222 vaccine is a 

monovalent vaccine composed of a single recombinant, 

replication deficient chimpanzee adenovirus vector encoding 

the S glycoprotein of SARS-CoV-2 (ChAdOx1-S 

(recombinant). The SARS-CoV-2 S immunogen in the vaccine 

is expressed in the trimeric prefusion conformation. The 

coding sequence has not been modified, in order to stabilize 

the expressed S-protein in the prefusion conformation. 

Adenoviruses are nonencapsulated, icosahedral particles 

(virions), and contain a single copy of the double-stranded 

DNA genome. The expression cassette for the SARS-CoV-2 

spike protein fused to the tissue plasminogen activator leader 

sequence uses a modified human cytomegalovirus promoter 

and a bovine growth hormone polyadenylation sequence.[3] 
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Composition of Covishield 

 

Composition One dose (0.5ml) contains 5 x 1010 

ChAdOx1-S (recombinant) viral particles. The vaccine is 

produced in genetically modified human embryonic kidney 

(HEK) 293 cells. In addition to ChAdOx1-S (recombinant), 

this product also contains the excipients L-histidine, L-

histidine hydrochloride monohydrate, magnesium chloride 

hexahydrate, polysorbate 80, ethanol, sucrose, sodium 

chloride, disodium edetate dihydrate and water for injection. 

None of the excipients are of animal or human origin. The 

excipients are well established for pharmaceutical products.[3] 

 

Administration 

 

The vaccination course consists of two doses (each 

0.5 ml) and should be administered within 4–6 weeks apart.[2]  

 

Adverse events for covishield 

 

Adverse events Very common (≥10% of subjects): 

headache, nausea, myalgia, arthralgia, injection site 

tenderness, injection site pain, injection site warmth, injection 

site pruritus, fatigue, malaise, feverishness, chills. Common 

(1–10% of subjects): injection site swelling, injection site 

erythema, fever ≥ 38 °C.[3] 

 

Storage for covishield 

 

 A shelf-life of 6 months is proposed. Chemical and 

physical in-use stability from the time of vial opening (first 

needle puncture) to administration is up to 48 hours in a 

refrigerator (2–8 ºC). Within this period, the product may be 

kept and used at temperatures up to 30 ºC for a single period 

of up to 6 hours, after which it must be discarded. It should not 

be returned to the refrigerator.[3] 

Immune response of Covishield 

 

The adenovirus vector ChAdOx1 nCoV-19 

adenoviral vector-based vaccine (AZD1222) carries the entire 

structural surface glycoprotein (S protein) of the SARS-CoV-

2. The S protein encoded by ChAdOx1 nCoV-19 has a codon-

optimized coding sequence [26]. Human adenovirus, often 

known as the common cold virus, is the most prevalent 

nonreplicating viral vector used in the COVID-19 vaccine, 

i.e., Covishield [24]. ChAdOx1 nCoV-19 generates a 

widespread and robust T cell response in the host. There was a 

considerable increase in B cell activation and proliferation, as 

well as anti-IgA and anti-IgG antibodies, to the SARS-CoV-2 

virus after immunization. S proteins were easily recognized in 

vaccinated people’s serum [21]. CD4 + T cells mainly 

produced Th1 cytokines (IFN-γ, IL-2, and TNF-α/β) instead of 

Th2 cytokines (IL-5 and IL-13). Importantly, it is shown, 

using a number of approaches, that immunization with 

ChAdOx1 nCoV-19 induces mostly a Th1 response [16]. 

ChAdOx1 nCoV-19 was found to be safe, tolerable, and 

immunogenic, with paracetamol being found to reduce 

reactogenicity andtolerability. A single dose of this vaccine 

can develop both humoral and cellular responses, and a 

booster dose generates neutralizing antibody titers [21]. 

 

In the vaccine, the adenovirus of chimpanzees is 

used. Some genes (E1 and E3) of this adenovirus are removed 

by a biotechnological method that makes adenovirus 

replication incompetent [24]. The gene of RNA of SARS-

CoV-2, which synthesizes S protein through the process of 

reverse transcription from double-stranded DNA, S protein. 

Then, the DNA gene is inserted into the adenovirus, and the 

adenovirus is converted into the vector-based DNA vaccine 

and, after entering into the cell, activates the immune 

response. Then, adenovirus enters into the host cell and forms 

an endocytotic vesicle. Extrachromosomal DNA is converted 

into SARS CoV’s S protein mRNA, and it comes out of the 

nucleus. Next, the mRNA of S protein is translated by using 

the cellular translation machinery into the S protein [25]. 

Then, the S protein is processed, and some fragment of S 

protein (epitope) is displayed by MHC-I on the surface of this 

host cell. Next, the cytotoxic T cell (CD8 + lymphocyte) 

interacts with the MHC-I receptor and becomes active. Some 

S protein particles are picked up by B lymphocytes. APC 

engulfs the S protein particle and the viral DNA transcribed 

and translated by the cell machinery and produces S proteins. 

Some of these S proteins break into small pieces and are 

represented by the MHC-II on the surface of this cell to the 

CD4 + T cell. Through these interactions, some chemokines 

and interleukins are released and activate the growth and 

proliferation of CD8+ T cells and B cells. When the cytotoxic 

T cells become active, some of them destroy the vaccine-
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infected host cell by releasing granzyme and perforin, and 

some convert them to memory T cells. Then, the B cells are 

converted into plasma cells and memory B cells. The plasma 

cell produces antibodies against the S protein. This vaccine is 

based on highly immunogenic technology and stimulates a 

strong antibody and cell-mediated immune response, which 

provides long-term protection [27]. 

 

II. CONCLUSION 

 

Covishield vaccine protected significantly against 

Covid-19, with a higher protection rate against severe forms of 

disease. 
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