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INTRODUCTION
Isolation of the genetic sequences of a coronavirus in December 

2019 published on 11 January 2020 had triggered an urgent 
international response to prepare for the outbreak and hastened the 
development of various Covid-19 vaccines. Th erefore, aft er a longtime 
invested in R&D, fi rstly the Medicines and Healthcare Products 
Regulatory Agency (MHRA) of the United Kingdom granted a 
temporary regulatory approval for the Pfi zer - BioNTech vaccine on 
December 2, 2020 [7]. Whereas the other nine among all the vaccines 
candidates with their respective technologies are still continuously 
under the research and development to bring up an eff ective vaccine 
for Covid – 19 [7]. Some of them have successfully completed their 
clinical trials while many of them under their clinical trials [7]. 

Th e main focus of these vaccines is the primary antigen of 
Covid - 19 that is the spike protein and its variants [8]. Recently a 
few vaccines producing organizations, somewhere in 2020, seemed 
aggressively focusing on the mRNA (nucleoside-modifi ed) & DNA 
technologies, viral vectors (non-replicating), proteomics (peptides 
and recombinant proteins), live attenuated viruses and inactivated 
viruses [9].

Recently many vaccine technologies are being developed for 
Covid - 19 that are entirely diff erent from the technologies which were 
already in use to prevent viral fl u and other respiratory infections. In 
fact, these newly developed technologies (next generation) are aimed 
at more precision on controlling the mechanism of the Covid - 19 
infections [10]. 

Th us, the new generation vaccines has more antigen manipulation 
fl exibility thus may improve the eff ectiveness of the vaccines. Th ese 
can eff ectively targete all diff erent variants of the virus prevailing in 
diff erent subpopulations of the world. Moreover, these can provide 
diff erent types of vaccine variants for diff erent subgroups like 

healthcare workers, the elderly, children, pregnant women and people 
with co-existing weakened immune systems and comorbidities [11].

METHODOLOGY
Th ere are various types of research designs and methodologies are 

available to choose according to the objectives of the planned study. 
Some of the research designs are like general structure and writing 
style, action research design, case study design, cohort design, cross 
sectional design, descriptive design, experimental, design, exploratory 
design, historical design, longitudinal design, observational design, 
philosophical design, sequential design, etc. Whereas, some of the 
research methodologies are like qualitative research methodologies, 
qualitative research methodologies, mixed type, emerging, systems, 
operational, etc. Under these diff erent approaches are planned like 
randomized, stratifi ed, etc. Since this research paper was a literature 
review (from December 2019 to February 2021) on the Covid – 19 
that has extracted the facts and fi gures &/ information out from the 
preexisting research studies. Hence, there was nothing to employ any 
other statistical tools to bring something new out but the compilation 
of the signifi cant systematic information [12].

Th is research paper included the review of many independent 
but small research studies (small or medium sample size) on diff erent 
ethnic groups and diff erent geographical locations with diff erent 
climatic zones and nutritional and health hygiene status. So the 
results discussed and the information compiled cannot be generalized 
&/ extrapolated to the whole globe population but have signifi cance 
for general and overall understanding about the available options 
of the eff ective Covid – 19 vaccines to cope up with the pandemics. 
Th e effi  cacy and safety issues of the vaccines (for all ethnicities of the 
world) have been very crucial to combat Covid - 19 safely. It has its 
very high infectivity, virulence, morbidity and mortality involving 
almost all systems & organs systems and leading to multi system 
failure in patients [13].

 ABSTRACT
The only eff ective way to provide people with an immunity against Severely Acute Respiratory Syndrome Coronavirus 2 (SARS CoV 

2) is to discover and produce an appropriate vaccine for developing herd immunity thus to prevent the current pandemics of Covid-19. 
Due to sharing of the SARS CoV 2 genetic sequence data on January 10, 2020 by GISAID, leading global pharmaceutical companies, 
in turn, vocalized their commitment to produce vaccines for Covid-19 by Mar 19, 2020 [1]. After almost one year of that, somewhere 
in February 2021, 66 pharmaceutical companies were found undertaking clinical research [2]. Their valuable eff orts brought them to 
diff erent phases of the trials; Phase First - 17, Phase Second - 23 in Phase First Second- 23, Phase Second- 6, and Phase Third - 20. 
Moreover, the clinical trials for the four vaccines had already been terminated. Many Covid - 19 vaccines under the Phase III trials have 
claimed to demonstrate their effi  cacy upto 95% against the infection due to Covid - 19. However, some challenges are encountered by 
these candidate vaccines due to 501.V2 (South Africa) and B.1.1.7 (United Kingdom) Variants of Covid - 19 Virus [3].

Among all the vaccines candidates, 11 have already got approved by at least one national regulatory authority and are ready to use 
by February 2021 in accordance with all the safety and effi  cacy criteria propounded by WHO and other authorities. These included RNA 
vaccines - 2 (the Pfi zer - BioNTech and the Moderna), Inactivated Conventional vaccines - 4 (the BIBP - CorV, Covexin, CoronaVac, & 
CoviVac), Viral Vector vaccines- 4 (the Sputnik Vaccine, the Oxford - AstraZeneca vaccine, the Convidicea &the Johnson & Johnson 
vaccine), and Peptide vaccine- 1 (the Epi Vac Corona) [4].

Based on priorities for the high risk groups of infection and transmission; elderliness, healthcare workers, taskforce, distribution 
Phase plans were devised and adopted by many countries to implement the vaccination program in parts [5]. 

According to the reports from various national agencies, nearly 275.84 million doses (AstraZeneca - Oxford - 3 billion, Pfi zer BioNTech 
- 1.3 billion, Sputnik V - 1 billion, Sinopharm - 1 billion, Sinovac - 1 billion, Johnson & Johnson - 1 billion) of the Covid - 19 vaccines have 
already been administered worldwide till March 3, 2021. The Moderna has targeted producing 6 billion doses and the Convidicea 5 billion 
doses by 2021. The production of more than 10 billion doses had already been done by December 2020 by diff erent countries. First word 
countries harboring 15% of the population of the world had already placed their orders for procurement of about half of the doses [6].
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action; Effi  cacy
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Th ese information are valuable enough for contemporary actions 
to develop a benchmark data required for the scientists engaged 
eff ectively to bring a novel and a completely eff ective solution, as per 
the exigency of the time, for the Covid - 19.

COMPARATIVE CONTENTS AND MODE 
OF ACTIONS OF DIFFERENT COVID-19 
VACCINES
RNA Vaccines

On introduction to a tissue, RNA in the vaccines act as a 
messenger RNA (mRNA) upon ribosomes of the cells to translate 
the proteins in sequence (forensic) which, in turn, adaptive immune 
response mechanism is initiated that induces a cognition to the 
body for identifying and destroying the incidental foreign belies like 
pathogen or virus or cancer cells [14]. 

However, nonetheless, in these messenger RNA, it’s pieces called 
nucleotides are highly prone to modify to achieve the target proteins 
production. Th e delivery of the mRNA to the tissues is done through 
a coformulation of the molecules into nano particles made up of 
lipid that safeguard the mRNA in the vaccine while getting absorbed 
into the cells thus, the desirable immunological properties with 
an outstanding safety profi le is achieved with the unmet fl exibility 
of such genetic vaccines [15]. Moreover, the mRNA vaccines are 
capable of inducing a balanced immune response comprising both 
cellular and humoral immunity while not subject to MHC haplotype 
restriction according to in situ protein expression. Further, the 
foreign mRNA in vaccines seems to be an intrinsically safe vector as it 
carries a minimal and only transient genetic information that may not 
interact with the genome. Because any protein may be expressed from 
mRNA without the need to adjust the natural production process, 
mRNA vaccines also may off er a maximum fl exibility with respect 
to development [16]. Taken together, mRNA presents a promising 
vector that may well become the basis of a game-changing vaccine 
technology platform [15].

Adenovirus Vector Vaccines

Th ese viral vector vaccines (non-replicating) use an adenovirus 
shell containing DNA as a vector that encodes for a spike protein of 
the Covid - 19 virus. Th ese vectors in the vaccines, however, remain 
non-replicating, it means that they do not give rise to new viruses, 
but indeed only manufacture the antigen protein that provokes an 
immune response as the virus does [17]. 

However, Adenovirus-based HIV vaccine Trivalent AdHu5 vector 
expressing three HIV antigens, gag, pol, and nef, is the most widely 
studied HIV vaccine worldwide but this vaccine fails to reduce viral 
load clinically and increases the risk of HIV in AdHu5 seropositive 
males. Hence, it catches least attraction for the development of an 
eff ective vaccine against covid-19 [18].

However, Covishield or AZD - 1222 vaccine also makes use of a 
viral vector made using a weakened strain of the common cold virus 
(adenovirus), which contains genetic material similar to that of SARS 
CoV 2. Upon administration, the body’s defences recognize the spike 
protein and prepare antibodies to evade out the infection [19].

Inactivated Virus Vaccines

Certain virus particles grown in culture media are killed through 
either heat or radiation or chemicals or formaldehyde and used 

in these vaccines. Hence, these inactivated virus fragments can’t 
manifest as the disease but stimulate or trigger a systemic immune 
response [20].

COVAXIN, India’s indigenous Covid - 19 vaccine by Bharat 
Biotech is developed in collaboration with the Indian Council of 
Medical Research (ICMR) - National Institute of Virology (NIV). 
Th e indigenous, inactivated vaccine is developed and manufactured 
in Bharat Biotech’s BSL-3 (Bio - Safety Level 3) high containment 
facility [21].

Th e vaccine is developed using Whole Virion Inactivated Vero 
Cell derived platform technology. Inactivated vaccines do not 
replicate and are therefore unlikely to revert and cause pathological 
eff ects [21]. Conventionally, inactivated vaccines have been around 
for decades [21]. Numerous vaccines for diseases such as Seasonal 
Infl uenza, Polio, Pertussis, Rabies, and Japanese Encephalitis use 
the same technology to develop inactivated vaccines with a safe 
track record of > 300 million doses of supplies to date. It is the 
well-established, and time-tested platform in the world of vaccine 
technology [22].

Inactive vaccines have been used by a lot of vaccine makers 
and have been used since years to fi ght out viruses and pathogens 
- meaning that to an extent, inactive vaccines are safer and reliable 
[23].

Subunit Vaccines

Th e word “subunit” simply means the epitopes of the antigen 
is a fragment of the pathogen. Subunit vaccines consist of one or 
more desired antigens instead of involving a complete pathogen/ 
virus. Th ese fragments or subunits (i.e. antigens) are most of the 
time proteinaceous while sometimes they are made up of some other 
biomolecules [23]. 

Multiple DNA Plasmid Vaccines

Plasmids are circular deoxyribonucleic acid (DNA) vectors that 
can be used as vaccines to prevent various types of diseases. Th ese 
plasmids are DNA junctions that are usually composed of a viral 
promoter gene, a gene coding resistance to antibiotics, a bacterial 
origin of replication gene and a multiple cloning site (MCS) for a 
transgenic region, where one or several genes of antigenic interest 
can be inserted [24]. Immunization with these recombinant vectors 
allows intracellular expression of the encoded antigens by molecular 
and cellular machinery of transfected cells, stimulating an antigen-
specifi c immune response. Th is process provides an eff ective 
protection against diverse types of pathogens, tumor cells and even 
allergy and autoimmune diseases [24]. Protective effi  cacy is achieved 
by the induction of a strong humoral and cellular immune response 
dependent on B and T cells [24]. Th e immunity induced by these DNA 
vaccines, added to the ease of production, administration, genetic 
stability, and safety, has transformed plasmid-based immunization 
into a safe strategy in prevention of various diseases [24].

Other Miscellaneous Types

Th ese vaccines are also under the clinical trials for the Covid - 
19 include (1) lentivirus vector vaccines (at least two), based on this, 
types of cancer vaccines using have been investigated: dendritic 
cell vaccines and cancer cell vaccines. Dendritic cells loaded with 
peptide from a tumor antigen can be used as a vaccine against cancers 
expressing that antigen [25] (2) conjugate vaccine, it is a vaccine type 
that combines a weak antigen with a strong antigen as a carrier so that 
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the immune system has a stronger response to the weak antigen [26] 
and (3) vesicular stomatitis virus (displaying the spike protein of the 
Covid - 19 virus) vaccine [27].

Process Of Authorized and Approved Vaccines

On the onset of the Covid - 19 pandemics, in absence of an 
eff ective treatment for combating the disease, all leading researchers 
and scientists has started investigating if any of the existing vaccines 
could work for preventing the Covid - 19. Although the mode of 
action of the BCG vaccine is well known to generate non-specifi c 
impaction on the body’s immune system, no evidence yet validates 
that this vaccine is eff ective against Covid - 19. 

Any newly developed vaccine fi rstly needs proven safe and 
eff ective to be authorized prior to its public use. Th erefore, clinical 

trials entail peer-reviews and publications pave way to their approval 
and authorization.

Th e First Phase of the clinical trials are primarily meant for the 
patient safety as well as for the preliminary dose calibration upon a 
few dozens of the healthy subjects [28].

Th e First - Second Phase of the clinical trials are meant for the 
preliminary safety concerns (histocompatibility) and as well as the 
testing for immunogenicity. Th ese trials follow a typical randomized 
research design with the controlled placebo eff ects thus these are 
more precisely done than the fi rst ones for calibrating more eff ective 
doses [28, 29].

Th e Second Phase of the clinical trials are meant for the 
evaluation of the success achieved during the First Phase. It evaluates 

Table 1: Covid-19 vaccines are the day by day enriching WHO emergency use listening.

S.No. Vaccine Type Prepared By Authorized In

1 Comirnaty (BNT162b2) mRNA based vaccine
Pfi zer, BioNTech; Fosun Pharma 

(Multinational)

Albania, Andorra, Argentina, Aruba, Australia, Bahrain, Brazil, 
Canada, Caribbean, Chile, Colombia, Costa Rica, Ecuador, 

European Union, Faroe Islands, Greenland, Hong Kong, 
Iceland, Iraq, Israel, Japan, Jordan, Kuwait, Liechtenstein, 

Malaysia, Mexico, Monaco, New Zealand, North Macedonia, 
Norway, Oman, Panama, Philippines, Qatar, Saint Vincent, 

the Grenadines, Saudi Arabia, Serbia, Singapore, Suriname, 
Switzerland, United Arab Emirates, United Kingdom, United 

States, Vatican City, and World Health Organization

2
Moderna Covid - 19 

Vaccine

mRNA - 1273): 
mRNA - based 

vaccine

Moderna, BARDA, NIAID (United 
States)

Canada, European Union, Faroe Islands, Greenland, Iceland, 
Israel, Liechtenstein, Norway, Qatar, Saint Vincent, the 

Grenadines, Singapore, Switzerland, UK, USA, and Vietnam

3
Covid - 19 Vaccine 

AstraZeneca (AZD1222); 
also known as Covishield

Adenovirus vaccine BARDA, OWS (UK)

Argentina, Bahrain, Bangladesh, Barbados, Brazil, Canada, 
Chile, Dominican Republic, Ecuador, El Salvador, Egypt, EU, 
Guyana, Hungary, India, Iraq, Malaysia, Maldives, Mauritius, 

Mexico, Morocco, Myanmar, Nepal, Nigeria, Pakistan, 
Philippines, Saint Vincent and the Grenadines, South Africa, 
South Korea, Sri Lanka, Taiwan, Thailand, UK, and Vietnam

4
JNJ - 78436735 

(formerly Ad26COV2S)
Non-replicating viral 

vector vaccine
Janssen Vaccines (Johnson & 

Johnson) (The Netherlands, US)
Bahrain, Saint Vincent and the Grenadines, and US

5 Sputnik V)
Recombinant 

adenovirus vaccine 
(rAd26 and rAd5)

Gamaleya Research Institute, 
Acellena Contract Drug Research 

and Development (Russia

Algeria, Angola, Argentina, Armenia, Bahrain, Belarus, Bolivia, 
Congo, Djibouti, Egypt, Gabon, Ghana, Guatemala, Guinea, 
Guyana, Honduras, Hungary, Iran, Kazakhstan, Kyrgyzstan, 

Lebanon, Mexico, Moldova, Mongolia, Montenegro, Myanmar, 
Nicaragua, Pakistan, Palestine, Paraguay, Republika-Srpska, 
Russia, Saint Vincent, the Grenadines, San Marino, Serbia, 

Slovakia, Syria, Tunisia, Turkmenistan, USE, Uzbekistan, and 
Venezuela

6 EpiVacCorona Peptide vaccine

Federal Budgetary Research 
Institution State Research Center 

of Virology and Biotechnology 
(Russia)

Russia, and Turkmenistan

7 CoviVac Inactivated vaccine

Chumakov Federal Scientifi c 
Center for Research and 

Development of Immune and 
Biological Products (Russia)

Russia

8 Covaxin Inactivated vaccine Bharat Biotech, ICMR (India) India

9 ZF2001 Recombinant vaccine

Anhui Zhifei Longcom 
Biopharmaceutical, Institute of 
Microbiology of the Chinese 

Academy of Sciences (China & 
Uzbekistan)

Uzbekistan

10 CoronaVac 
Inactivated vaccine 
(formalin with alum 

adjuvant)
Sinovac (China)

Azerbaijan, Bolivia, Brazil, Cambodia, China, Chile, Colombia, 
Ecuador, Hong Kong, Indonesia, Laos, Malaysia, Mexico, 

Thailand, Turkey, Philippines, and Uruguay

Source: WHO Website
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the immunogenicity, dose levels (effi  cacy based on biomarkers) and 
adverse eff ects of the vaccine, typically using a few hundreds of the 
subjects [29].

Th e Th ird Phase of the clinical trials are meant for engaging more 
participants than the previous ones at many locations. It includes 
both a control group and test group to evaluate the eff ectiveness of 
the vaccine if it can prevent the disease. Th ese trials are also known as 
interventional or pivotal trial. Th ese trials also aim at monitoring for 
adverse eff ects, if any arises, at the optimal dose [28,29]. 

Standards and parameters like defi ning the degree of the side 
eff ects, infection of the Covid - 19, and severity for the vaccine safety, 
effi  cacy, and the trials termination point, during the Th ird Phase of 
the clinical trials, may diff er from company to company [30].

Moreover, the design of the ongoing clinical trial can be altered to 
be an “adaptive design” if the contemporary data suggest to do so. It 
all depends on the early insights of either positive or negative effi  cacy 
of the trial. 

Adaptive design is oft en adopted during the First - Second Phase 
of the clinical trial. It may lessen the duration of the trial and needs 
fewer subjects, hopefully disburses early termination or success, 
shortens research eff orts, and amplifi es design changers coordination 
across its multiple/ international locations for the Solidarity of the 
trial [31]. As per exigency of the time, the National Regulatory 
Authorities had granted their authority for the emergency use of the 
eleven vaccines. Six of them had been approved for the full use by the 
WHO recognized (at least one) stringent regulatory authorities [32]. 

Who Emergency Use Listing (EUL) of COVID-19 Vaccines

Th e emergency use listing (EUL) procedure assesses the 
suitability of novel health products during public health emergencies. 
Th e objective is to make medicines, vaccines and diagnostics available 
as rapidly as possible to address the emergency, while adhering to 
stringent criteria of safety, effi  cacy and quality. Th e assessment weighs 
the threat posed by the emergency as well as the benefi t that would 
accrue from the use of the product against any potential risks [33].

Th e EUL pathway involves a rigorous assessment of late phase II 
and phase III clinical trial data as well as substantial additional data 
on safety, effi  cacy, quality and a risk management plan. Th ese data 
are reviewed by independent experts and WHO teams who consider 
the current body of evidence on the vaccine under consideration, the 
plans for monitoring its use, and plans for further studies [33,34].

As part of the EUL process, the company producing the vaccine 
must commit to continue to generate data to enable full licensure and 
WHO prequalifi cation of the vaccine. Th e WHO prequalifi cation 
process will assess additional clinical data generated from vaccine 
trials and deployment on a rolling basis to ensure the vaccine meets 
the necessary standards of quality, safety and effi  cacy for broader 
availability [32,33].

DISCUSSION
Th e effi  cacy which is proven through the research is the 

percentage of the risk reduced or chances of not getting the disease 
aft er vaccination. Subjects in the clinical trial are examined for 
the disease aft er the vaccine incubation period and their signs are 
compared with the unvaccinated subjects. Out of total vaccinated 
subjects, how many have not developed the signs & symptoms of the 
disease, these numbers are converted to the percentage of the effi  cacy. 

Since the clinical trials of the Covid - 19 vaccines produced by 
diff erent companies at diff erent locations of the world were made 
on diff erent populations, they cannot directly be compared for their 
relative effi  cacies due to variations in ethnicities as well as variants of 
the virus.

As per some experts’ opinions, in this case, a vaccine effi  cacy 
of 67% is enough to slow down the spread of the pandemic if the 
vaccine is able to confers suffi  cient immunity for its sterilization and 
transmission, Although the vaccine effi  cacy is mainly concerned 
with the disease prevention, it is a poor indicator of transmissibility 
because asymptomatic people can highly be infectious [35]. However, 
the United States of America’s Food and Drug Administration (FDA) 
as well as the European Medicines Agency (EMA) has set a cutoff  of 
50% for the effi  cacy to approve a Covid - 19 vaccine [36].

In effi  cacy calculations, the symptomatic Covid - 19 patients 
with a (+) rT PCR test and those who have at least one or two 
defi ned symptoms of the Covid - 19, were included though the exact 
specifi cations varied between trials ranging below 95% confi dence 
intervals [37].

A clinical trial on 820 volunteers owing to a mixe - match approach 
was conducted to evaluate the effi  cacy of the results achieved aft er 
combined two diff erent vaccines administration to these volunteers. 
Th e ultimate goal of the trial was to fi nd out if the mix - match method 
was just as or more eff ective than the conventional ones. Th e trial 

Table 2: Authorized and approved vaccines have shown the following effi  cacies against symptomatic Covid-19.

S.No. Vaccine Effi  cacy Details

1 Moderna vaccine 89 - 97% (no severe cases in United States was tested)

2 Pfi zer–BioNTech vaccine 90 - 97% (no cases were reported in multinational scenarios)

3 Sputnik Vaccine 86 - 95% (94 - 100% cases in Russia were tested)

4 Oxford - AstraZeneca vaccine 62 - 90% [citation needed]

5 Novavax vaccine 75 - 95% (no cases in United Kingdom and 20 - 80% cases in South Africa were tested)

6 BIBP – CorV (1) 78% - 100% (unreliable medical source?)

7 CoronaVac (1) 78% - 100% (unreliable medical source?)

8 Johnson & Johnson vaccinea
55 - 75% (moderate), 54 - 97% (multinational), 58 - 82% (moderate cases) 9 - 100% in United 

States, 49 - 81% (moderate cases), 8 - 100% in Brazil, 41 - 79% (moderate cases) and 46 - 95% in 
South Africa

9 Covaxin 81% in India

Source: Wikipedia 



International Journal of Virology & Infectious Diseases

SCIRES Literature - Volume 6 Issue 1 - www.scireslit.com Page -033

ISSN: 2766-5070

Table 3: Authorized and approved vaccines have shown the following effi  cacies against symptomatic Covid-19.

Key Vaccine Effi  cacy
(CI*) Data

1
Tozinameran
(BNT/Pfi zer)

95%
(90-98%)

>43k people (half on placebo)
Reviewed & detailed reports public; protocol public

Evidence: strong
Most common systemic adverse event: fatigue (56%)

Most commonly severe: fatigue (4%)

2 Moderna
94%

(89-97%)

>30k people (half on placebo)
Reviewed & detailed reports public; protocol public

Evidence: strong
Most common systemic adverse event: fatigue (65%)

Most commonly severe: fatigue (10%)

3 Sputnik V (Gamaleya)
92%

(86-95%)

>22k people (3:1 placebo)
Reviewed & detailed report public; protocol not public

Evidence: strong (with reservations about methodology); adverse event data used 
from very small early phase trial, as adverse events not routinely solicited in a 

representative group in phase 3
Most common systemic adverse event: feverishness/mild fever (95%)

None severe.

4 Oxford/AstraZeneca

63%
(52-72)

76%
(59-86)

(delayed 2nd dose)
(Standard dose, February 
data, includes “UK”, “SA” 

strains)

>17k people (half in control group, half on varied vaccine regimens)
Reviewed & detailed reports public; protocol public

Evidence: weak to moderate, from group of trials with reservations about 
methodology (but a strong trial in progress); adverse event data from MHRA

Most common systemic adverse event: fatigue (62%)
Most commonly severe: malaise (4%)

5 Sinopharm – Beijing
79%
(?)

Up to 30k people (half on placebo)
Reviewed, negligible details public; protocol not public

Adverse event data from earlier phase trial
Evidence: potentially strong (too little known) (Other trials in progress)

Most common systemic adverse event: fever (4%)
None severe

6
CoronaVac
(Sinovac)

50%
(35-62%)

(Anvisa, Brazil)
84%
(?)

(Turkey)

Brazil >12k people (half on placebo)
Reviewed, basic details public; protocol public

Turkey >10k people (half on placebo)
Press announcement only; protocol not public
Evidence: moderate (further trials in progress)

Most common systemic adverse event: fatigue (<2%)
No severe event reached 1%.

7 Novavax

90%
(80-95%)

(UK trial only, including “UK” 
strain)

96% (Original strain only)
(74-99.5)

>14k people (half on placebo) (UK trial)
Press release only; protocol public

Evidence: moderate; adverse event data only available for small early phase trial 
(large trial in progress)

Note: the results from a small phase 2b trial in SA showed it worked, but with much 
lower effi  cacy because of the “SA” strain (perhaps 49% or 60%). However the 

evidence was very weak.
Most common systemic adverse event: fatigue (36%)

Most commonly severe: fatigue (3%)

8 J&J

66% at 28 days (Including 
“SA” strain)

(55-75)
~70% after 56 days;
72% at 28 days USA

(58-82)

>43k people (half on placebo)
Reviewed, detailed report; protocol public

Evidence: strong (further large trial on 2 shots in progress)

Most common systemic adverse event: fatigue (38%)
Most commonly severe: fatigue (1%)

9 CanSino

69% at 14 days
(?)

65% at 28 days
(?)

ca 40k people (half on placebo)
Press release only; protocol not public

Adverse event data only available for small early phase trial
Evidence: potentially strong (too little known)
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would use the vaccine developed by Pfi zer and BioNTech with the 
University of Oxford and the vaccine developed by AstraZeneca, both 
relied on diff erent methods to deliver information to the recipient 
cells. However, this trial was opposed by some people like Ugur Sahin 
stating that the trial “will use up doses that people who need them 
could profi t from, I am not happy about this,” though Pfi zer and 
AstraZeneca have supported the trials [38].

A preliminary study by Pfi zer, Inc. has indicated that there is, at 
most, there was only a minor reduction in the eff ectiveness of mRNA 
vaccine of the company against the diff erent variants of the SARS 
CoV 2. According to the most of experts from the CDC of the United 
States, the emergent variants could completely escape from the 
immune response due to the nature of the virus because the response 
of both natural virus and vaccine induced mRNA was unlikely [39].

Moreover, the T-cell immunity is under investigation to bring 
out a potential solution to the problem of the reduced eff ectiveness 
of vaccines against the emergent variants. As the majority of genetic 
variation noted were in the spike protein of the virus, T-cells are able 
to - target multiple pieces of the virus by attacking on it to recognise 
new variants. Both viral - vector and mRNA based vaccines are 
believed to elicit the strongest t-cell response. Th at is why the vaccine 
developed for yellow fever was a RNA based vaccine [40]. 

Th e virus like SARS CoV 2 has remained active for such a long 
period because of its antigen spike protein found on the surface of the 
virus. Th e vaccines attempted to target the antigen. It is unaff ected 
by the majority of mutations. Companies including Emergex, Osivax 
and eTh eRNA are also targeting some internal antigens in the hope of 
creating a “universal” SARS CoV 2 vaccine. Gritstone, a Biotech fi rm 
is also experimenting to develop an eff ective vaccine which aimed 
specifi cally at creating T-cell immunity against the Covid - 19 virus in 
healthy people [41].

Researchers of the University of Oxford have, as of commencement 
of 2021, begun enrolling volunteers for the achievement of the goal of 
the study that would fi nd whether the mix - match method would just 
be as or more eff ective than the currently used methods in practice 
[42]. 

CHALLENGES DUE TO NEWLY EMERGENT 
Variants

Darya Besedina, the deputy to the Moscow City Duma, has 

requested on January 29, 2021 the Russian Minister of Health to 
fund the research study of the new variants for the eff ectiveness of 
Russian vaccines against these variants [43]. Moreover, the European 
Medicines Agency has made a similar appeal to vaccine manufacturers 
on February 10, 2021, Russian President Vladimir Putin had also 
instructed the Russian government to deploy the sequencing of the 
genomes of Russian SARS CoV 2 variants within a month, allocate 
funds for these studies and also check for if the Russian vaccines are 
eff ective against the new strains [44].

(United Kingdom) variant

A newly emerged SARS‐CoV‐2 variant known as B.1.1.7, was 
identifi ed in the UK in December 2020. Early results of the trials made 
for the UK - variant suggested that both the Pfi zer and the Moderna 
vaccines could prevent the UK - variant infections. Another study of 
the eff ectiveness of the same Comirnaty’s vaccine against the B.1.1.7 
variant has also confi rmed the statement. Moreover, the preliminary 
results presented from the biorxiv have also shown that the Covaxin 
is eff ective against this variant [45].

(South Africa) variant

However, both the Pfi zer and the Moderna vaccines are said to 
be less eff ective against the South Africa variant. Th e Moderna has 
reported that the current vaccine trials had produced only one-
sixth of the total antibodies in response to the South African variant 
compared to the original virus [46]. 

Th ey have already launched another trial of a new vaccine to 
tackle the South African 501.V2 variant (also known as B.1.351). 
Pfi zer announced that in the new vaccine, the neutralization activity 
was reduced by two thirds for the 501.V2 variant, but no claim was 
made about the effi  cacy of the new vaccine in preventing illness for 
this variant on February 17, 2021. Johnson & Johnson, which held 
trials for its Ad26.COV2.S vaccine in South Africa during January 
2021, had reported the level of protection moderate to severe against 
Covid - 19 infection that was 72% in the United States and 57% in 
South Africa [47,48].

Th e Financial Times acclaimed on February 6, 2021 that the 
contemporary data from the trial (the study undertaken by South 
Africa’s University of the Witwatersrand in conjunction with Oxford 
University) illustrated a reduced effi  cacy of the Oxford - AstraZeneca 
Covid - 19 vaccine against the 501.V2 variant [49,50]. 

Most common systemic adverse event: fatigue (34%)
None severe reached 1%

10 Sinopharm – Wuhan

73%
(?)

2nd trial stopped for lack of 
effi  cacy

Up to 30k people (half on placebo)
Reviewed, negligible details public; protocol not public

2nd trial 6k people (half on placebo)
No data released

Adverse event data from earlier phase trial
Evidence: potentially strong (too little known)

Most common systemic adverse event: fever (5%)
None severe

11 Covaxin
81%
(?)

Under 26k people (half on placebo)
Press release of interim results only; protocol not public

Adverse event data from earlier phase trial
Evidence: potentially strong (too little known)

Most common systemic adverse event: fatigue (3%)
None severe

Sources: My tagged public Zotero collection (detailed below this post). * 95% confi dence or credible interval: A measure of the uncertainty of the estimate. ** 
Unoffi  cial: I calculated this from the data in press release-offi  cial statistical method may have diff erent result. MHRA = UK drug regulator; Anvisa = Brazil’s drug 
regulator; EMA = European drug regulator.
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Th e results from the study stated that in a sample size of 2,000 
subjects, the AZD 1222 vaccine, provided only with the minimal 
protection in all but the most severe cases of Covid - 19 could not. 
Th e Minister for Health for South Africa suspended the planned 
deployment of around 1 million doses of the vaccine on February 7, 
2021 when they examine the data and await advice on how to proceed 
[51].

All the eleven of the vaccine producers, during the clinical 
development they used adjuvants to enhance immunogenicity during 
September 2020. An immunological adjuvant is a chemical substance 
in a vaccine to elevate the immune response to an antigen of the 
Covid - 19 virus. An adjuvant may specifi cally be used during the 
formulation of the Covid - 19 vaccine to enhance its immunogenicity 
and effi  cacy and to reduce or prevent Covid - 19 infection in vaccinated 
populations. Adjuvants used in Covid - 19 vaccine formulation may 
particularly be eff ective for the technologies using the inactivated 
Covid - 19 viruses and recombinant protein based or vector based 
vaccines [52]. 

Alum (Aluminum salts), were the fi rst adjuvant substance 
which was used for the licensed vaccines, and are still the adjuvant 
of choice in some 80% of adjuvanted vaccines. Th e alum adjuvant 
induce a diversed molecular and cellular mechanisms to amplify 
immunogenicity, including release of proinfl ammatory interleukins 
and cytokines [53].

CONCLUSION
Since Diff erent vaccines employ diff erent technology, each type 

of Covid-19 vaccine has its own merits and demerits as discussed 
above and the clinical trials of the Covid - 19 vaccines produced by 
diff erent companies at diff erent locations of the world were made 
on diff erent populations and subpopulations, they cannot directly 
be compared for their relative effi  cacies and safety issues due to 
variations in ethnicities as well as variants of the virus. However, both 
the effi  cacy and safety can be established following the directive and 
proper clinical trials for each Covid-19 vaccine type but it would take 
a long time. Nonetheless, as per the exigency of the time, since we are 
facing pandemics, we need to adopt vaccines which have already been 
authorized for the public use by the competent authorities.

RECOMMENDATIONS
·  Wear a mask to protect yourself and others and stop the 

spread of COVID-19.

·  Stay at least 6 feet (about 2 arm lengths) from others who 
don’t live with you.

·  Avoid crowds. Th e more people you are in contact with, the 
more likely you are to be exposed to COVID-19

·  Keep checking your rapid RTPCR results if you COVID-19 
signs and symptoms

·  Get vaccinated with the authorized vaccines available in your 
area with all safety precautions and measures

ACKNOWLEDGEMENT
I take this opportunity to express my profound gratitude 

and deep regards to all Professors of Microbiology & Animal 
Science of Saurashtra University, all Professors of Microbiology 
& Immunology as well as Infectious Disease Control of UV Gullas 
College of Medicine, for their exemplary guidance, monitoring and 

constant encouragement throughout the course of this article review 
preparation. Also thanks to the staff  at the College.

REFERENCE
1. Shu Y, McCauley J. GISAID: Global initiative on sharing all infl uenza 

data - from vision to reality. Euro Surveill. 2017 Mar 30;22(13):30494. doi: 
10.2807/1560-7917.ES.2017.22.13.30494. PMID: 28382917; PMCID: 
PMC5388101.

2. Global pharma looks to India: Prospects for growth. Pharmaceuticals and Life 
Sciences. https://tinyurl.com/cpau9pup 

3. Kim JH, Marks F, Clemens JD. Looking beyond COVID-19 vaccine phase 3 
trials. Nat Med. 2021;27:205-211. doi: 10.1038/s41591-021-01230-y

4. COVID-19 and COVAX video content from WHO. https://tinyurl.com/
bz7966b8 

5. https://tinyurl.com/3dkv49zy 

6. Covid-19 Vaccines: What’s coming and when?. https://tinyurl.com/v5svt87w 

7. WHO (2020) R&D Blueprint and COVID-19. https://tinyurl.com/bmrt66j9

8. Dai L, Gao GF. Viral targets for vaccines against COVID-19. Nat Rev 
Immunol. 2021;21:73-82. doi:10.1038/s41577-020-00480-0 

9. Michael Doulberis, Apostolis Papaefthymiou, Georgios Kotronis, Dimitra 
Gialamprinou, Elpidoforos S. Soteriades, Anthony Kyriakopoulos, Eleftherios 
Chatzimichael, Kyriaki Kafafyllidou, Christos Liatsos, Ioannis Chatzistefanou, 
Paul Anagnostis, Vitalii Semenin, Smaragda Ntona, Ioanna Gkolia, Dimitrios 
David Papazoglou, Nikolaos Tsinonis, Spyros Papamichos, Hristos Kirbas, 
Petros Zikos, Dionisios Niafas and Jannis Kountouras (2021) Does COVID-19 
Vaccination Warrant the Classical Principle “ofelein i mi vlaptin”? Medicina 
2021, 57, 253. doi:10.3390/medicina57030253 

10. Forni G, Mantovani A, on behalf of the COVID-19 Commission of Accademia 
Nazionale dei Lincei, Rome. COVID-19 vaccines: Where we stand and 
challenges ahead. Cell Death Diff er. 2021;28:626-639. doi:10.1038/s41418-
020-00720-9 

11. WHO (2021). The eff ects of virus variants on COVID-19 vaccines. https://
tinyurl.com/2bux3paf

12. Martler Book: Quantitative Research Methods. Chapter 7. https://tinyurl.
com/4kddap3w  

13. Faber J, Fonseca LM. How sample size infl uences research outcomes. Dental 
Press J Orthod. 2014 Jul-Aug;19(4):27-9. doi: 10.1590/2176-9451.19.4.027-
029.ebo. PMID: 25279518; PMCID: PMC4296634.

14. Eur J Hum Genet (2019) Abstracts from the 50th European Society of Human 
Genetics Conference: Oral Presentations. doi: 10.1038/s41431-018-0249-5

15. Reichmuth AM, Oberli MA, Jaklenec A, Langer R, Blankschtein D. mRNA 
vaccine delivery using lipid nanoparticles. Ther Deliv. 2016;7(5):319-34. doi: 
10.4155/tde-2016-0006. Erratum in: Ther Deliv. 2016 Jun;7(6):411. PMID: 
27075952; PMCID: PMC5439223. 

16. Zhang C, Maruggi G, Shan H, Li J. Advances in mRNA Vaccines for 
Infectious Diseases. Front Immunol. 2019 Mar 27;10:594. doi: 10.3389/
fi mmu.2019.00594. PMID: 30972078; PMCID: PMC6446947. 

17. What are viral vector-based vaccines and how could they be used against 
COVID-19? https://tinyurl.com/fvu5yj9j

18. Afkhami S, Yao Y, Xing Z. Methods and clinical development of adenovirus-
vectored vaccines against mucosal pathogens. Mol Ther Methods Clin Dev. 
2016 Apr 27;3:16030. doi: 10.1038/mtm.2016.30. PMID: 27162933; PMCID: 
PMC4847555.

19. AstraZeneca COVID-19 Vaccine (Vaxzevria). https://tinyurl.com/bncx5nwf

20. Barbara S, Martin K, Hanneke S. Inactivated Viral Vaccines. Vaccine Analysis: 
Strategies, Principles, and Control. 2014;28:45-80. doi: 10.1007/978-3-662-
45024-6_2 



International Journal of Virology & Infectious Diseases

SCIRES Literature - Volume 6 Issue 1 - www.scireslit.com Page -036

ISSN: 2766-5070

21. India’s First Indigenous COVID-19 Vaccine. https://tinyurl.com/uxb5eva3 

22. Types of vaccine and adverse reactions. https://tinyurl.com/xa5edrfh

23. Malonis RJ, Lai JR, Vergnolle O. Peptide-Based Vaccines: Current Progress 
and Future Challenges. Chem Rev. 2020 Mar 25;120(6):3210-3229. doi: 
10.1021/acs.chemrev.9b00472. Epub 2019 Dec 5. PMID: 31804810; PMCID: 
PMC7094793.

24. Leonardo AG, Angel AO. Plasmid-Based DNA Vaccines. 2018. https://tinyurl.
com/27vac347

25. Hu B, Tai A, Wang P. Immunization delivered by lentiviral vectors for 
cancer and infectious diseases. Immunol Rev. 2011 Jan;239(1):45-
61. doi: 10.1111/j.1600-065X.2010.00967.x. PMID: 21198664; PMCID: 
PMC3030993.

26. https://vk.ovg.ox.ac.uk/vk/types-of-vaccine

27. Yahalom-Ronen Y, Tamir H, Melamed S, Politi B, Shifman O, Achdout H, 
Vitner EB, Israeli O, Milrot E, Stein D, Cohen-Gihon I, Lazar S, Gutman H, 
Glinert I, Cherry L, Vagima Y, Lazar S, Weiss S, Ben-Shmuel A, Avraham 
R, Puni R, Lupu E, Bar-David E, Sittner A, Erez N, Zichel R, Mamroud E, 
Mazor O, Levy H, Laskar O, Yitzhaki S, Shapira SC, Zvi A, Beth-Din A, 
Paran N, Israely T. A single dose of recombinant VSV-∆G-spike vaccine 
provides protection against SARS-CoV-2 challenge. Nat Commun. 2020 Dec 
16;11(1):6402. doi: 10.1038/s41467-020-20228-7. PMID: 33328475; PMCID: 
PMC7745033.

28. National Research Council (US) Panel on Handling Missing Data in Clinical 
Trials. The Prevention and Treatment of Missing Data in Clinical Trials. 
Washington (DC): National Academies Press (US); 2010. PMID: 24983040.

29. Bhatt A. Evolution of clinical research: a history before and beyond james 
lind. Perspect Clin Res. 2010 Jan;1(1):6-10. PMID: 21829774; PMCID: 
PMC3149409.

30. https://www.who.int/docs/default-source/blue-print/working-group-for-
vaccine-evaluation-(4th-consultation)/ap1-guidelines-online-consultation.pdf

31. Korn EL, Freidlin B. Adaptive Clinical Trials: Advantages and Disadvantages 
of Various Adaptive Design Elements. J Natl Cancer Inst. 2017 Jun 
1;109(6):djx013. doi: 10.1093/jnci/djx013. PMID: 28376148; PMCID: 
PMC6279284.

32. WHO (2020) Regulating pharmaceuticals in Europe - WHO/Europe.  https://
tinyurl.com/3xy77w8w

32. WHO (2020) WHO issues its fi rst emergency use validation for a COVID-19 
vaccine and emphasizes need for equitable global access. https://tinyurl.com/
jpdtz6r8

34. WHO (2020) WHO lists two additional COVID-19 vaccines for emergency use 
and COVAX roll-out. https://tinyurl.com/4nrjk499

35. WHO (2020) Accelerating a safe and eff ective Covid-19 vaccine. https://
tinyurl.com/4z63faz7  

36. FDA of USA (2020) Coronavirus (COVID-19) Update: FDA Announces 

Advisory Committee Meeting to Discuss Second COVID-19 Vaccine 
Candidate. FDA NEWS RELEASE. https://tinyurl.com/2ueumrxc 

37. Apio C, Kamruzzaman M, Park T. Confi dence intervals for the COVID-19 
neutralizing antibody retention rate in the Korean population. Genomics 
Inform. 2020 Sep;18(3):e31. doi: 10.5808/GI.2020.18.3.e31. Epub 2020 Sep 
23. PMID: 33017875; PMCID: PMC7560449.  

38. https://www.theguardian.com/society/2021/feb/04/oxford-trial-to-test-
effi  cacy-of-mix-of-covid-vaccines-for-individuals 

39. Machhi J, Shahjin F, Das S, Patel M, Abdelmoaty MM, Cohen JD, Singh 
PA, Baldi A, Bajwa N, Kumar R, Vora LK, Patel TA, Oleynikov MD, Soni D, 
Yeapuri P, Mukadam I, Chakraborty R, Saksena CG, Herskovitz J, Hasan 
M, Oupicky D, Das S, Donnelly RF, Hettie KS, Chang L, Gendelman HE, 
Kevadiya BD. Nanocarrier vaccines for SARS-CoV-2. Adv Drug Deliv Rev. 
2021 Jan 9;171:215-239. doi: 10.1016/j.addr.2021.01.002. Epub ahead of 
print. PMID: 33428995; PMCID: PMC7794055. 

40. COVID-19 Vaccine Combos Aim to Boost Immunity. https://tinyurl.com/
b4rjkaxj 

41. Osivax broad spectrum coronavirus vaccine candidate. https://tinyurl.com/
svfue8w9 

42. COVID-19: Mix and match coronavirus vaccine trial results to be available by 
summer. https://tinyurl.com/3nt23s76 

43. COVID-19 vaccine. https://tinyurl.com/3t96er9f 

44. Russian President Vladimir Putin to get coronavirus vaccine shot today. 
https://tinyurl.com/2rkpwu8f 

45. https://tinyurl.com/56r873rr

46. https://tinyurl.com/3rzmt7km 

47. https://tinyurl.com/t5spxnj5

48. What are viral variants in COVID-19 and how are they aff ecting vaccine 
immune responses?. https://tinyurl.com/vnhm2fve 

49. https://tinyurl.com/v535pew

50. Oxford Covid-19 vaccine less eff ective against South African variant: Report. 
https://tinyurl.com/5a2cd8vr 

51. Kathryn ME, Walter AO. COVID-19: Vaccines to prevent SARS-CoV-2 
infection. 2021. https://tinyurl.com/vw48c47b

52. Gupta T, Gupta SK. Potential adjuvants for the development of a SARS-
CoV-2 vaccine based on experimental results from similar coronaviruses. Int 
Immunopharmacol. 2020 Sep;86:106717. doi: 10.1016/j.intimp.2020.106717. 
Epub 2020 Jun 18. PMID: 32585611; PMCID: PMC7301105. 

53. Powell BS, Andrianov AK, Fusco PC. Polyionic vaccine adjuvants: another 
look at aluminum salts and polyelectrolytes. Clin Exp Vaccine Res. 2015 
Jan;4(1):23-45. doi: 10.7774/cevr.2015.4.1.23. Epub 2015 Jan 30. PMID: 
25648619; PMCID: PMC4313107.


