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Abstract 
  
The SARS-CoV-2 virus has been spreading rapidly within the range of infected patients, with an alarming 

fatality rate, so it has become a global pandemic and public health concern. As a result of this situation, an 

accelerated track for vaccine development has been set in motion. A vaccine, which is made from biological 

products, would be the ultimate weapon against the coronavirus and the best way to return to normal life. 

Several SARS-CoV-2 vaccine candidates have been identified in preclinical models and are currently being 

tested in clinical trials. SARS and the virus that causes Covid-19, SARS-CoV-2, are nearly identical, and both 

use spike proteins to bind to a specific receptor found on cells in human lungs. Based on previous 

involvement in the development of SARS-CoV vaccines, the SARS-CoV-2 immunization is currently being 

developed instantly in a variety of ways. Shortcuts in any of the steps of the research and development 

process can result in significant health hazards as well as a decrease in social confidence in the benefits of a 

vaccine. The purpose of this comprehensive review was to represent the developmental stages and 

challenges of various vaccine varieties used in the COVID-19 disorder. 
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Introduction 

Coronavirus disease 2019 (COVID-19) is an 

illness caused by the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2; formerly 

known as 2019-nCoV), a novel coronavirus found 

during a respiratory sickness outbreak in Wuhan, 

China. This new virus has a high infectivity and is 

capable of spreading to people. On March 11, 

2020, the World Health Organization declared a 

COVID-19 pandemic after establishing that the 

disease had spread globally.
1
 Corona, which 

means "crown" in Latin, is a single-stranded, 

positive-sense RNA virus with the second-largest 

genome. The spike (S), membrane (M), and 

envelope (E) proteins, which are all embedded 

inside the microbial surface envelope, and the 

nucleocapsid (N) protein, which is in the 

ribonucleoprotein core, are the four key structural 

proteins found in this virus.
2
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The angiotensin-converting enzyme 2 receptor is 

abundant on the apical region of alveolar 

epithelial cells, alveolar monocytes and 

macrophages in the lungs (consistent with the 

first injury in the distal airway), small intestine 

enterocytes, vascular epithelial tissue cells, heart, 

and kidneys, which are the common target 

organs involved in SARS-CoV-2 pathogenesis.
3
 

Bats SL-CoVZXC21 and bat-SL-CoVZC45 are 

thought to share 90% of SARS-DNA COV-2's.  
 
 

1. *Dr. Santana Rani Sarkar, Assistant Professor, 

Department of Microbiology, Netrokona Medical 

College, Netrokona. 
 
 

2. Dr. Nitai Chandra Ray, Assistant Professor, 

Department of Nephrology, Community Based 

Medical College, Bangladesh (CBMC,B), 

Mymensingh. 

 

Address of Correspondence: 
Email: nitairay@gmail.com 
 

 
 

 
Page 129 



 

 

       Review Article 

 
 

This finding suggested the possibility that 

mammals are the link between SARS-COV-2 and 

humans.
4
 Primary efforts to reduce COVID-19 

damage focus on confinement, with physical 

distance and several infection-prevention 

strategies. The most pressing problem at this 

time is to find a means to interrupt the 

transmission channels and stop the infection from 

spreading.
5
 The majority of COVID-19 potential 

vaccines based on infectious agent antigens or 

gene sequences aim to produce neutralizing 

antibodies against the organism's spike protein 

(S), which prevents uptake via the human ACE2 

receptor and hence prevents infection.
6 

 

Various types of vaccine development:  

The vaccine is a synthetic biological product that 

confers active immunity to a particular infectious 

illness. Both innate and acquired immunological 

activation are involved in the immune response to 

SARS-CoV-2.
7
 The majority of viral infections are 

protected by virus-neutralizing antibodies, a 

principle that is true for the vast majority of viral 

infections. Humans develop powerful immune 

protection as a result of infection or vaccination.
8
 

The S proteins of SARS-CoV and SARS-CoV-2 

bind to angiotensin-converting enzyme 2 (ACE2), 

however the S protein of MERS-CoV binds to 

dipeptidyl peptidase-4 (DPP4). In preclinical 

models, several S protein-based vaccines against 

SARS-CoV and MERS-CoV have been 

demonstrated to generate powerful immune 

responses and protective benefits.
9
 However, 

only a few of them were chosen for clinical trials 

and these approaches hold different types of 

vaccines.
10

 
 

 

Phases of clinical trials:  

The average time it takes to produce a vaccine is 

12-15 years. Clinical trials to show the efficacy of 
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a vaccination target, which represents its 

potential to prevent disease, with minimal 

adverse responses in short-term studies.
11

 Over 

280 different COVID-19 vaccines are being 

developed at various levels. Some are made with 

currently available vaccination technology, while 

others are made with completely new 

methodologies. Although clinical trials are 

completed faster than they are for other vaccines, 

this was accomplished by doing a number of 

stages in simultaneously rather than sequentially, 

and vaccine safety was not compromised.
12

 If the 

pre-clinical phase yields promising results, 

vaccination candidates are tested in three clinical 

trial phases to determine whether they are safe 

and efficacious in humans.
13

  
 

The first phase is testing proposed vaccines on a 

small group of healthy persons (20–80) in order 

to ensure that they are safe and effective. A dose 

step-up experiment, in which groups of 

participants are given rising amounts of the 

immunogen, is also used to identify the optimum 

dose. Candidate vaccines will proceed to phase II 

if phase I results are positive. The second phase 

includes testing the immunogen on a larger 

sample size (100–300) and is expected to 

provide therapeutically useful data on the 

candidate vaccine's safety, immunogenicity, and 

effectiveness. Before moving on to phase III, it 

may be essential to undertake many phase II 

studies to deal with schedules, age group 

variances, and follow-up duration.
14

  The most 

important part of a study on which licensing is 

based in Phase III. The vaccine is given to a 

large number of people (1000–3000) in the target 

population during this phase. A single study may 

not be sufficient to address all questions, thus the 

vaccine should be tested under a variety of 

situations,  including  disease  patterns  and  
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populations. If the phase III results show that the 

vaccine is efficacious and safe, the manufacturer 

will apply to a national regulatory authority for a 

license to market it.
15

 
 

Covid vaccine:  

Because COVID 19 infection is the key concern, 

most vaccine candidates in clinical trials target 

the coronavirus spike protein and its variations.
16

 

Supermolecule technologies (nucleoside-

modified ribonucleic acid and DNA), non-

replicating infective agent vectors, peptides, 

recombinant proteins, live attenuated viruses, 

and inactivated viruses were among the platforms 

being developed in 2020.
17

 An RNA vaccine 

contains ribonucleic acid that, when introduced 

into a tissue, acts as messenger RNA (mRNA) to 

cause cells to produce the foreign protein and 

trigger an adaptive immune response that 

instructs the body on how to establish and 

destroy the corresponding microorganism or 

cancer cells. RNA vaccines were the first COVID-

19 vaccines to be approved in the United States 

and, as a result, by the World Organization. The 

Pfizer-BioNTech COVID 19 vaccine, and hence 

the Moderna COVID-19 vaccine, are the only 

licensed vaccines of this type as of January 

2021.
18

 Adenovirus vector vaccines are non-

replicating viral vectors that use an adenovirus 

shell carrying DNA to transfer genetic code for an 

antigen that encodes a SARS-CoV-2 

macromolecule. Infectious agents do not produce 

new virus particles; instead, they produce just the 

component that causes a broad immune 

response.
19

 Unlike most traditional vaccinations, 

viral vector-based vaccines do not include 

antigens; instead, they rely on the body's own 

cells to provide them. Inactivated viral vaccines 

contain virus particles that have been completely 

developed in culture and then killed using a 
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technology such as heat or formaldehyde to lose 

their disease-producing capacity while still 

eliciting an immune response.
20

 Because of the 

Indian Covaxin, the Chinese CoronaVac and 

BBIBP-CorV vaccines were licensed in January 

2021. Subunit vaccinations provide one or more 

antigens while avoiding the introduction of 

complete infective agent particles.
21

 The peptide 

vaccination EpiVacCorona is the only licensed 

immunizing product of this class as of January 

2021. 

 

Bangladesh situation:  

Bangladesh started administering COVID-19 

vaccinations on January 27, 2021, and mass 

vaccination on February 7, 2021.
22

 On November 

5, 2020, the Bangladeshi government, India's 

Serum Institute, and Bangladesh's Beximco 

Pharma signed a tripartite agreement & 

Bangladesh ordered 30 million doses of Oxford–

AstraZeneca COVISHIELDTM Vaccine 

(ChAdOx1-S) for emergency use from Serum 

through Beximco for $4 per shot under the 

agreement.
23

 Despite the fact that Bangladesh 

paid for it, India fails to deliver half of the agreed-

upon doses on schedule. Bangladesh licensed 

Russian Sputnik V and Chinese BBIBP-CorV 

vaccines for emergency use in late April 2021, 

following a vaccination scarcity.
22

  
 

COVID-19 Vaccine Challenges:  

To obtain the best effects, a vaccination must 

overcome a number of obstacles. The following 

are the details:  
 

Effectiveness-  

In the instance of COVID 19, a vaccine efficacy of 

67% may be sufficient to halt the pandemic. This, 

however, presupposes that the vaccine provides 

sterilizing immunity, which is important for 

preventing transmission.
24

 Because of the 
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effectiveness required to authorize a COVID 19 

vaccine, the FDA and the EMA set a 50 percent 

limit. Efficacies for the Oxford–AstraZeneca 

vaccine (different dose regimens) range from 62–

90% to 95 percent for the Pfizer-BioNTech 

COVID 19 vaccine. In the United Arab Emirates, 

Sinopharm announced that a vaccination was 86 

percent effective. For people aged 18 to 64, the 

Moderna COVID-19 vaccine has a 96 percent 

efficacy rate. In the United Kingdom, the Novavax 

vaccine was shown to be 89% effective.
25 

 
 

Protection from Coronavirus variants-  

As the virus spreads, little changes or mutations 

occur, resulting in new virus variants & winning 

variants will become dominant. They have a 

significant mutation known as E484K, which 

allows the virus to bypass immune system 

components known as antibodies, which may 

battle coronavirus-supported expertise from past 

infection or a vaccine.
26

 Every one of those 

variants has a slightly different genetic code. 

Variant's virus is causing an increase in new 

infected cases over the world. The effectiveness 

of the Pfizer/BioNTech and Moderna mRNA 

vaccines against mutations discovered in the 

B.1.1.7 and B.1.351 variants was investigated in 

lab tests. The vaccination, on the other hand, was 

ineffective against virus-containing mutations 

observed in the B.1.351 strain. 
 

Long-Term Immunity-  

Various studies on the coronavirus family, 

including severe acute respiratory 

syndrome(SARS) and Middle East Respiratory 

Syndrome (MERS), as well as an early study on 

SARS-CoV-2, have suggested that infection does 

not confer long-term protection. Antibodies and 

memory B- and T-cells were discovered in 

recovered COVID- 19 patients for up to 3 months, 

according to a recent study.
27

 Even if long-term 
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immunity isn't achieved, a vaccine can safeguard 

susceptible people and health-care workers by 

lowering the amount of virus that a vaccinated 

person generates and transmits.
28

 

 

Antibody-Dependent Enhancement (ADE) of 

the disease-  
 

Antibody-mediated protection is well-represented, 

and antibody detection is used to evaluate the 

efficacy of the different human vaccines. 

Antibodies, on the other hand, may boost 

inflammatory responses, based on previous 

experience with other viruses. Because of the 

existence of poorly neutralizing cross-reactive 

antibodies that bind to the virus and accelerate 

microorganism entrance into cells, this is known 

as antibody-dependent enhancement (ADE).
29

 

Low immunological gamma globulin (IgG) 

antibody levels in transfused plasma were linked 

to higher mortality, and when plasma Ig levels 

increased, mortality reduced.
30 

  

 

Worldwide Distribution-  
 

 

The SARS-CoV-2 vaccine is now available on the 

market, and it will be necessary to manufacture 

and distribute enough vaccine to immunize the 

entire world's population.
31

 The World Health 

Organization (WHO) has warned that economic 

policies may hamper international accessibility, 

which can have devastating consequences for 

low- and middle-income countries (LMICs).
32

 The 

cost of the COVID-19 vaccines has also been 

questioned. According to reports, there may be a 

wide range of rates across countries, with poorer, 

smaller countries and people with little 

purchasing power paying the most.
33

  

 

Selection of COVID-19 Vaccine receiver-  
 

When the COVID-19 vaccine supply is restricted, 

individual countries will receive the first doses 

based  entirely  on  their  population,  and  
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governments will decide how to distribute the 

vaccine. Healthcare workers, from physicians to 

medical students, hospital maintenance staff to 

domestic aides, and others, as well as people 

who live in long-term care facilities, such as 

nursing homes and assisted living facilities, are a 

priority because older adults are more likely to 

require hospitalization or death as a result of 

Covid-19.
34

 

 

Vaccine Hesitancy-  

Vaccine hesitancy is a major barrier to a vaccine 

program's success. People who oppose vaccines 

believe that if a person has the illness naturally 

and recovers, the immune system's response to 

the virus will be greater. Others believe that 

vaccines are not thoroughly studied and 

monitored prior to their approval.
35

 It's necessary 

to reach out to these people, because trust is 

crucial if SARS-CoV-2 immunizations are to be 

effective. In contrast to the preceding, numerous 

members of the World Health Organization have 

personally experienced the pandemic's effects 

and are eagerly awaiting vaccination once a 

vaccine becomes available.
36

  
 

Conclusion  
 

COVID-19 vaccinations that are both safe and 

effective are a critical step toward allowing us to 

do more of the things we love with the people we 

care about. Despite efforts to produce a vaccine 

for SARS-CoV-2, experts warn that a vaccine will 

not completely eradicate the disease since levels 

of effectiveness may vary or be partial, and not 

everyone can or wants to be vaccinated. The 

numerous ranges of examined technical 

platforms are a significant aspect within the 

landscape of SARS-CoV-2 vaccine research and 

development. We hope to implement this critical 

tool for disease prevention as soon as possible. 
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