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Abstract: Since the identification of the genomic sequence
of SARS-CoV-2, an unprecedented effort is being made
until this date for the development of a safe and effective
vaccine by pharma companies and laboratories worldwide.
To attain herd immunity and quite possibly recover from
this pandemic, which has claimed the life of about 4.23
million people, an exceptional effort has been made by the
scientific community for the development of a vaccine.
Various vaccines have been developed based on different
platforms and each of them seems to possess its own merits
and demerits based on its safety, immunogenicity, the
durability of immunity, dosing schedule, technological
platform, and ease of manufacture and transport. Based on
these parameters this review aims to critically assess the
efficacy of Covaxin and compare it with other vaccines in
the WHO EUL list and perform a comparative analysis of
COVID-19 vaccines which are in phase 3 and phase 4 of
clinical trials. This will help us determine where COVAXIN
stands against other vaccines and vaccine candidates
based on these parameters which will ultimately help us
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determine the best vaccine that could potentially eradicate
the COVID-19 pandemic.
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1 Introduction

The coronavirus outbreak came into light on December 31,
2019, when China informed the World Health Organization
(WHO) about a cluster of cases of pneumonia of an un-
known cause in Wuhan city of Hubei province. Subse-
quently, the disease spread to more provinces of China,
and the rest of the world and WHO declared it as a
pandemic. The virus has been named severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) and the dis-
ease is called coronavirus disease 2019 (COVID-19). The
SARS-CoV-2 pandemic continues to spread throughout the
world to this date [1].

After the identification of the SARS-CoV-2 virus and
genome, the scientific community has made an excep-
tional effort to develop a safe and effective vaccine.
According to WHO, 102 vaccines are in clinical develop-
ment and 185 vaccines are in preclinical development.
Seven of these vaccines are in Phase 4 clinical trials and are
in phase 3 clinical trials, and vaccines are authorized to be
used worldwide [1].

COVAXIN (code-named BBV152) is India’s effort to
make an indigenous COVID-19 vaccine. COVAXIN by
Bharat Biotech is developed in collaboration with the
Indian Council of Medical Research (ICMR) — National
Institute of Virology (NIV) [1].

COVAXIN is an inactivated virus-based COVID-19
vaccine and is developed using whole virion inactivated
vero cell-derived platform technology that acts mainly
targeting the viral spike protein. They contain a deadly
virus that is incapable of infecting people but still able to
instruct the immune system to trigger an immune response.
Inactivated vaccines do not replicate and are therefore
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unlikely to revert and cause pathological effects. Addi-

tionally, COVAXIN also contains adjuvants toll-like

receptor (TLR) 7/8 agonists and aluminum hydroxide

which prompts a strong immune response [2].

With the increasing cases of COVID 19, there is a
rapid rise of various virus variants. These variants had a
mutation in the receptor-binding domain of S-protein,
responsible for a high transmission rate among the
individuals [3].

— The Alpha variant, also known as lineage B.1.1.7, is a
subtype of the virus that causes COVID-19, SARS-CoV-
2. The variant is 40-80% more transmissible than the
wild-type SARS-CoV-2 (with most estimates occupying
the middle to the higher end of this range). It was
discovered in November 2020 from a sample obtained
in September from the United Kingdom, and it swiftly
spread by mid-December, about the same time when
illnesses were on the rise. This rise is assumed to be
caused by one or more mutations in the virus’s spike
protein. The variation is also remarkable for having a
higher number of mutations [4].

— The Beta variant, also known as lineage B.1.351, was
first detected from South Africa in October 2020 [5].

— The Gamma variant, also known as lineage P.1, was
first detected in Brazil in November 2020 [6].

— The delta variant, also known as lineage B.1.617.2 was
first detected in India in October 2020 [7].

— The Omicron variant, also known as lineage B.1.1.529
is one of the SARS-CoV-2 mutations that caused
COVID-19. First detected in South Africa in November
2021. Studies are underway to understand the severity,
transmissibility and effectiveness of vaccines on this
variant [8].

The World Health Organization has not yet approved
COVAXIN for emergency use listing and as a result, people
vaccinated with COVAXIN are finding it difficult to be
treated as vaccinated and be allowed to cross international
borders. The WHO approval process of a vaccine consists of
four steps: an acceptance of the manufacturer’s expression
of interest (EOI), a pre-submission meeting between WHO
and the manufacturer, acceptance of the dossier for review
by WHO, the decision on the status of assessment, and the
final approval decision. For the case of COVAXIN by Bharat
Biotech, the first step itself that is its EOI has not been
accepted yet, and in its status report, WHO remarks that
more information is required [9].

Emergency use listing by WHO is a procedure imple-
mented during public health emergencies for assessing
and listing new or unlicensed products. Only seven vac-
cines have been given EUL till now, including the Serum
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Institute of India’s Covishield. To grant a EUL the WHO
will determine if Covaxin demonstrates a reasonable like-
lihood (of) quality, safety and effectiveness and if the
benefits outweigh the foreseeable risks and uncertainties
in the context of a PHEIC (public health emergency of in-
ternational concern) [10].

This study aims to critically assess the efficacy of
Covaxin and compare it with other vaccines in the WHO
EUL list and perform a comparative analysis of COVID-19
vaccines which are in phase 3 and phase 4 of clinical trials
based on its attributes related to safety, immunogenicity,
the durability of immunity, dosing schedule, technological
platform, and ease of manufacture and transport. This
analysis will help us determine how COVAXIN performs as
compared to other vaccines and vaccine candidates based
on its safety, immunogenicity, the durability of immunity,
dosing schedule, technological platform, and ease of
manufacture and transport. Furthermore, this study will
help us determine the best vaccine that would be most
practical and most effective for the ultimate goal of eradi-
cation of the COVID-19 pandemic.

2 What is Covaxin?

COVAXIN is an inactivated virus-based vaccine (Code
name: BBV152). It mainly targets SARS-CoV-2 and is used
intramuscularly (Route of administration). Covaxin was
originated by “Bharat Biotech” and “Indian Council of
Medical Research”. After the final analysis of the phase III
clinical trial, the efficacy of the vaccine was found to be
78%. In June 2020, the National Institute of Virology
(ICMR’s) received the permission of conducting Phase Iand
phase II clinical trials of this particular BBV152 vaccine
from DCGI (Drug Controller General of India [11].

Phase II trial was found to have greater immune re-
sponses than that of Phase I clinical trial and also BBV152
had shown significantly greater neutralization responses
in Phase II [12].

This vaccine is referred to as India’s indigenous-
inactivated COVID-19 vaccine. Whole-virion inactivated
vero cell is used to develop this particular vaccine. The
inactivated vaccines mainly contain the dead virus and
create a defensive action against infection. For decades
these inactivated vaccines have been used against various
viral diseases like encephalitis, influenza, polio, and
rabies. Similarly, BBV152 has also been created by using
the same technologies and methods. The immune-
potentiators, the vaccine adjuvants, are added to BBV152
mainly to increase and boost its immunogenicity. This
vaccine is stable at about 2-8 °C. It involves two
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vaccination regimens. Covaxin received the approval of
conducting Phase III human trials [13].

The overall efficacy rates as claimed by Bharat biotech
include: For Asymptomatic cases: 63% Covaxin efficacy;
For mild, moderate, and severe cases: 78% Covaxin effi-
cacy; For Delta variant: 65% Covaxin efficacy; and
regarding severe Covid-19 cases there is 93% Covaxin
efficacy. The Alpha variant was identified in December
2020 and Covaxin was found to be effective in neutralizing
this strain. The particular vaccine was found to have the
neutralizing capacity regarding the Beta and Delta variant
too which causes Covid-19 [14].

It is considered to be one of the important vaccines for
everyone including children and has the potential to play a
key role in saving lives. The vaccine destroys the ability of
the particular coronavirus from its multiplication and
increases the immune system to fight against the virus. It
helps in preventing the spreading of SARS-CoV-2 [15].

The vaccine is not having such serious side effects but
there may be pain and inflammation at the site of injection,
pyrexia, body pain, pain in the abdomen, cold and cough,
drowsiness, headaches, wooziness, and retching [16].

The clinical trials in the case of the age groups of about
2-18 years were conducted in AIIMS Delhi and Patna
(Approved by the Drug Controller General of India). The
vaccine can lower the risk of getting serious infections. The
vaccine was accorded in the emergency list in Venezuela,
Iran, the Philippines, Nepal, and many more [17].

The person who is more sensitive regarding the side
effects can choose COVAXIN as a safer option as the side
effects are mild in this case. This particular vaccine has the
ability to prevent the risks of blood clotting like side effects
that are rarely caused by some other vaccines and can be
replaced in place of that. The vaccine cannot fully prevent
the particular Covid infection but it can minimize the
severity as well as mortality risks associated with Covid [16].

2.1 Mechanism of Covaxin

Covaxin (Codenamed as BBV152) is obtained from
SARS-CoV-2 strain isolated at the NIV, Pune (Indian
virology research institute) which is an inactivated vac-
cine. Inactivated vaccines are incapable of replication
and hence do not cause pathological effects and do not
revert. They contain dead viruses, incapable of infecting
people but still instruct the immune system to mount a
defensive action against infection. Inactivated vaccines
have been used for diseases such as seasonal influenza,
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polio, pertussis, rabies, and Japanese encephalitis. It is a
well-established and time-tested platform in the world of
vaccine technology. BBV152 is a whole—virion f-propio-
nolactone inactivated SARS-COV2 vaccine (3 or 6 pg)
formulated with a toll-like receptor 7/8 agonist molecule
(IMDG) adsorbed to alum (Algel) [12].

Covaxin works by making antibodies against the
SARS-CoV-2 coronavirus [12]. The antibodies attach to the
spike proteins that are present on the surface of the virus.
After producing a large number of coronaviruses, the
researchers doused them with a chemical compound called
beta propiolactone that disabled the coronaviruses by
bonding to their genes. The inactivated coronaviruses
could no longer replicate. But their proteins, including
spike, remained intact. The researchers withdrew the
inactivated viruses and mixed them with a tiny amount of
an adjuvant, an aluminum-based compound that stimu-
lates the immune system to boost its response to a vaccine.
Once inside the body, some of the inactivated viruses are
swallowed by a type of immune cell called an antigen-
presenting cell. The antigen-presenting cell tears the virus
apart and displays some of its fragments on the surface.
The helper T cell may detect the fragment. If the fragment
fits into one of its surface proteins, the T cell gets activated
and can help recruit other immune cells to respond to the
vaccine [18].

Another type of immune cell, called the B cell, also
encounters the inactivated coronavirus. When a B cell locks
on, it can pull part or all of the virus inside and present
coronavirus fragments on its surface. A helper T cell acti-
vated against the coronavirus latches onto a similar frag-
ment and the B cell gets activated as well. It proliferates and
pours out antibodies that have the same shape as their
surface proteins. After vaccination with Covaxin, the
immune system responds to an infection of live coronavi-
ruses. The B cells produce antibodies that stick to the
invaders. Antibodies that target the spike protein can pre-
vent the virus from entering the cells. Other types of anti-
bodies may block the virus by another means (Figure 1) [19].

2.2 Efficacy of COVAXIN

Bharat biotech concludes the final analysis of Covaxin
phase III clinical trial efficacy as 77.8% effective against
symptomatic COVID19, 93.4% effective against severe
symptomatic COVID-19 Efficacy against asymptomatic
COVID19is 63.6%, Efficacy data demonstrates 65.2% pro-
tection against the SARS-CoV-2, B.1.617.2 Delta variant [20].
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3 COVAXIN versus other vaccines

3.1 COVISHIELD

COVISHIELD was manufactured by cooperation and a
technology transfer from AstraZeneca — The University
of Oxford to SIIPL. COVISHIELD is a monovalent vac-
cine made of a single recombinant, replication-deficient
chimpanzee adenovirus (ChAdOx1) vector encoding the
S glycoprotein of SARS-CoV-2 [21]. Following adminis-
tration, the S glycoprotein of SARS-CoV-2 has expressed
locally stimulating neutralizing antibody and cellular
immune responses [22].

Covishield is highly immunogenic, with a serocon-
version of binding antibodies >97% and of live virus-
neutralizing antibodies >80% after a single standard
dose (SD) or low dose (LD), and >99% of both anti-
bodies after a second SD Seroconversion for both
binding and neutralizing antibodies increased with
increasing dose intervals between the first and second
vaccine dose. Moreover, the efficacy of the vaccine
increased if the dosing interval was kept between 4 and
12 weeks [23].

Safety reports concluded as safe in adults and older
adults with low serious adverse effects. Inmunocom-
promised persons must be vaccinated after counsel-
ling. Very low data were available to assess vaccine
safety in pregnancy. It is not recommended to people
with a severe allergic reaction to any component of the
vaccine and persons younger than 18 years [24].
However, the Global Advisory Committee on Vaccine
Safety (GACVS) reviewed the latest evidence of rare
adverse blood coagulation events called Thrombocy-
topenia syndrome (TTS). However, the available data
appears to be very low [24].

Figure 1: Mechanism of Covaxin.

On the other hand, Covaxin is recommended and safe
for adults and older adults. The person below 18 years is
barred from taking Covaxin. There are insufficient data
available about safety profile in pregnant women.
Individuals who are allergic to any component of Covaxin
are not advised to take it. An immunocompromised person
can take Covaxin if they have no contraindication to
vaccination. Overall efficacy of Covieshield is 70.42% and
Covaxin is 77.8% [25].

3.2 Ad26.COV2.S

Ad26.COV2.S, manufactured by Janssen pharmaceu-
ticals, is a viral vector vaccine that uses adenovirus as
a delivery vehicle. The adenoviral genes are removed
making it replication-incompetent due to deletions in
the E1 gene. In addition to this genomic deletion, a part
of the E3 gene region has been removed to create suf-
ficient space in the viral genome for the insertion of
foreign antigens [26]. The viral vector (Ad26.COV2.S)
contains a transgene that encodes a modified full-
length SARS-CoV-2 spike protein. Following adminis-
tration, the spike protein is expressed and stimulates
an adaptive humoral and cellular immune response
[27].

Immunogenicity of AD26.COV2.S gives cellular
responses such that a single dose of Ad26.COV?2.S eli-
cited SARS-CoV-2 CD4 and CD8 T-cell responses by Day
15 (14 days post-dose 1) and up to Day 29 (28 days post-
dose 1) in adult participants >18 to <55 years and 265
years of age. In all participants with a CD4 T-cell
response, the response was skewed towards the Thi
phenotype [28].

Safe in adults, older people and with people having a
medical condition like hypertension, chronic lung
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disease, cardiac disease, obesity, and diabetes. The
vaccine can be offered to breastfeeding women. Very
little data is available to access vaccine safety in
pregnancy and vaccines can be given if only benefits
outweigh the potential risk. Vaccines are not recom-
mended to the person below 18 and individuals with a
history of anaphylaxis and anyone with a body tem-
perature above 38.5 °C. On the other hand, Covaxin is
recommended and safe to adults and older adults.
Person below 18 years are barred from taking Covaxin.
There is insufficient data available about the safety
profile of pregnant women. Individuals who are
allergic to any component of Covaxin are not advised
to take it. An immunocompromised person can take
Covaxin if they have no contraindication to vaccina-
tion [29]. Overall efficacy of Ad26.COV2.S is 66.9% and
Covaxin is 77.8% [30].

3.3 TOZINAMERAN/BNT162b2

BNT162b2 is a lipid nanoparticle-formulated,
nucleoside-modified RNA vaccine that encodes a pre-
fusion stabilized, membrane-anchored SARS-CoV-2
full-length spike protein. It is a vaccine for preventing
coronavirus disease 2019 (COVID-19) in individuals
aged 16 years and older [31].

Tozinameran is a single-stranded, 5’-capped
messenger RNA (mRNA) that is produced by using a
cell-free in vitro transcription from the corresponding
DNA templates, encoding the viral spike (S) protein of
SARS-CoV-2 [32].

Immunogenicity was measured with neutralization
assay and S1-binding IgG assay. Immune responsive-
ness also seems to be age-dependent. The immuno-
genicity data generated in phase 1 and phase 2 studies
suggest that the vaccine is capable of inducing a strong
immune response, in both the neutralization assays as
well as the S1-binding IgG assay [33].

Safety studies were reviewed for solicited local/sys-
temic reactions, unsolicited and serious adverse
events. The reported local and systemic adverse re-
actions include injection site pain, fatigue, headache,
myalgia, chills, arthralgia, and fever. The only unso-
licited adverse event reported was lymphadenopathy
[34].

Safe in adults and older adults. A person with comor-
bidities and an immunocompromised person should
take a vaccine after proper counselling. Vaccine
effectiveness is expected to be similar in lactating
women as in other adults. The WHO recommends the
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use of the COVID-19 vaccine in pregnant women when
the benefits of vaccination to the pregnant woman
outweigh the potential risks. Children aged 12-15 years
having comorbidities can take the vaccine. Individuals
with age below 12 years are barred from vaccination
[34]. Covaxin is recommended and safe for adults and
older adults. The person below 18 years is barred from
taking covaxin. There are insufficient data available
about safety profile in pregnant women. Individuals
who are allergic to any component of covaxin are not
advised to take it. An immunocompromised person
can take covaxin if they have no contraindication to
vaccination. The overall efficacy of BNT162b2 is 95%
and covaxin is 77.8% [35].

3.4 ChAdOx1-S [recombinant]/AZD1222

The ChAdOx1 nCoV-19 vaccine (AZD1222) consists of
the replication-deficient simian adenovirus vector
ChAdOx1, containing the full-length structural surface
glycoprotein (spike protein) of SARS-CoV-2, with a
tissue plasminogen activator leader sequence. ChA-
dOx1 nCoV-19 expresses a codon-optimized coding
sequence for the spike protein [36].

The genetic material in the vaccine, once injected into
a person, enables the synthesis of spike protein that
triggers the immune response that protects against
COVID-19. When a vaccinated person comes in contact
with SARS-CoV-2, the immune system will recognize
the virus and prevent it from infecting the body’s
cells [37].

AZD1222 was highly immunogenic, with a serocon-
version of binding antibodies >97% and of live virus-
neutralizing antibodies >80% after a single standard
dose (SD) or low dose (LD), and >99% of both anti-
bodies after a second SD Seroconversion for both
binding and neutralizing antibodies increased with
increasing dose intervals between the first and second
vaccine dose [38].

The vaccine is well tolerated with mild to moderate
local and systemic adverse events including headache,
nausea, myalgia, arthralgia, injection site tenderness,
injection site pain, injection site warmth, injection site
pruritus, fatigue, malaise, pyrexia, and chills [39].
Safety reports concluded as safe in adults and older
adults with low serious adverse effects. Immunocom-
promised persons must be vaccinated after counsel-
ling. Very low data are available to assess vaccine
safety in pregnancy. It is not recommended to people
with a severe allergic reaction to any component of the
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vaccine and persons younger than 18 years (WHO
Newsroom, 2021). However, the Global Advisory
Committee on Vaccine Safety (GACVS) reviewed the
latest evidence of rare adverse blood coagulation
events called Thrombocytopenia syndrome (TTS).
However, the available data appears to be very low
[39].

On the other hand, Covaxin is recommended and safe for
adults and older adults. The person below 18 years is bar-
red from taking Covaxin. There are insufficient data
available about safety profile in pregnant women. In-
dividuals who are allergic to any component of Covaxin are
not advised to take it. An immunocompromised person can
take Covaxin if they have no contradiction to vaccination.
Overall efficacy of Covishield is 63.09% and Covaxin is
77.8%.

3.5 mRNA- 1273

— This vaccine encodes a stabilized version of the
SARS-CoV-2 full-length spike glycoprotein trimer,
S-2P, which has been modified to include two proline
substitutions at the top of the central helix in the S2
subunit. The mRNA is encapsulated in lipid nano-
particles at a concentration of 0.5 mg per ml and
diluted with normal saline to achieve the final target
vaccine concentrations [40].

— The vaccine is a single-stranded, 5’-capped messenger
RNA (mRNA) produced using a cell-free in vitro tran-
scription from the corresponding DNA templates,
encoding the viral spike (S) protein of SARS-CoV-2 [41].

— Intracellular cytokine stimulation assay was used to
evaluate T-cell responses elicited by the mRNA-1273
vaccine. The 25, 100, and 250 pg doses elicited CD4+
T-cell responses that upon stimulation by S-specific
peptide pools were strongly biased toward the
expression of Thl cytokines, with minimal Th2 cyto-
kine expression. CD8+ T-cell responses to S-2P were
detected at low levels after the second injection in the
100-pg dose group [40]. This Thi-dominant profile
adds to the body of nonclinical data suggesting that
mRNA-1273 is unlikely to lead to enhanced disease
following natural exposure to SARS-CoV-2 [42].

— The mRNA-1273 vaccine is safe in adults and older
adults. A person with comorbidities is also safe to take
the vaccine. An immunocompromised person should
take a vaccine before proper counselling. The WHO
recommends the use of the COVID-19 vaccine in
pregnant women when the benefits of vaccination to
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the pregnant woman outweigh the potential risks. An
individual with allergic to any component of vaccine,
person younger than 18 years should not be adminis-
tered the vaccine [43]. Covaxin is recommended and
safe for adults and older adults. The person below 18
years is barred from taking Covaxin. There are insuf-
ficient data available about safety profile in pregnant
women. Individuals who are allergic to any compo-
nent of Covaxin are not advised to take it. An immu-
nocompromised person can take Covaxin if they have
no contraindication to vaccination. Overall, the effi-
cacy of mRNA-1273 is 94.1% and Covaxin is 77.8% [44].

3.6 SINOVAC (CoronaVac)

Sinovac or Coronavac developed by Sinovac Research and
Development Co., Ltd is a vaccine with inactivated
SARS-COV?2 virus (Inactivated vaccine). It is an inactivated
SARS-CoV-2 virus adsorbed on aluminum hydroxide and
diluted in sodium chloride and phosphate-buffered saline
[45]. The vaccine is recommended for persons with
comorbidities that have been identified as increasing the
risk of severe COVID-19, which includes obesity, cardio-
vascular disease, and respiratory disease [46]. CoronaVac
was well-tolerated and safe and induced humoral
responses in children and adolescents aged 3-17 years [47].
Safe in adults and older adults, and insufficient data
for pregnant women. A person with comorbidities can take
the Sinovac vaccine. Its effectiveness is similar in lactating
women as in other adults. An immunocompromised person
should be given a vaccine after proper counselling. An
individual with anaphylaxis to any component of vaccines,
children below 18, and those body temperatures over
38.5 °C is not recommended to take vaccine [48]. On the
other hand, Covaxin is recommended and safe for adults
and older adults. The person below 18 years is barred from
taking Covaxin. There are insufficient data available about
safety profile in pregnant women. Individuals who are
allergic to any component of Covaxin are not advised to
take it. An immunocompromised person can take Covaxin
if they have no contraindication to vaccination. The overall
efficacy of Sinovac is 50.4% [49] and Covaxin is 77.8%.

3.7 BIBP(Sinopharm) vaccine

— SINOPHARM vaccines manufactured by China
National Pharmaceutical CO., Ltd and Beijing Institute
of Biological products are also referred to as BIBP-CorV
or BIBP Covid-19 vaccine. The vaccine contains the
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inactivated form of virus (inactivated with p-propio-
lactone) It involves the purification of the SARS-CoV-2
which is absorbed by using aluminum hydroxide and
thus produces no harm after the administration. It has
completed the phase III clinical trials in Pakistan,
Argentina, Egypt, Peru, and many more [50].

— It is considered to be the first vaccine containing a
“Vaccine Vial Monitor” which is a kind of little sticker
that changes colour if and only if the vaccine is
exposed to heat [51]. Between the two doses of vacci-
nation of Sinopharm, a period of 3-4 weeks has been
suggested by the WHO [52]. The Sinopharm vaccine
helps in producing antibodies against the SARS-CoV-2
coronavirus and supports the immune system [53]. The
antibodies get attached to the spike proteins present
on the surface of the virus. This helps in preventing the
virus from entering the cell. In the case of healthy
people, it is considered to be the safer and more
immunogenic vaccine [50].

— It is a vaccine with a good safety profile and can be
used in the case of pregnant women. The vaccine is
also recommended to people who have suffered from
Covid-19 eatrlier. It can be used in the case of people
around 18 years of age and above but not below 18
years. The effectiveness of the vaccine is found to be
similar between other adults as well as lactating
women and discontinuing breastfeeding has not been
recommended yet after the vaccination. Persons
associated with a history of anaphylaxis should not
take this vaccine and also the person suffering from
fever should postpone the vaccination. The side effects
of the vaccine are mild and nonserious. Safety moni-
toring is maintained in the case of the older patients
regarding vaccination [52]. On the other hand, Covaxin
is recommended and safe for adults and older adults.
The person below 18 years is barred from taking
Covaxin. There are insufficient data available about
safety profile in pregnant women. Individuals who
are allergic to any component of Covaxin are not
advised to take it. An immunocompromised person
can take Covaxin if they have no contraindication to
vaccination.

Overall efficacy of Sinopharm (BIBP-CorV) is 78% [50] and
Covaxin is 77.8% (Table 1).

4 Discussion

The COVID-19 pandemic continues to spread till this date
and the emergence of multiple variants (Alpha, Beta,
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Gamma, Delta) which is believed to spread more rapidly
than other variants have led to even more cases of
COVID-19 which is a cause of great concern [56, 57]. The
scientific community continues to work for the develop-
ment of a cure, but until a cure is developed vaccination is
the only way to prevent and perhaps someday completely
eradicate the COVID-19 pandemic [58, 59].

Different pharma companies and laboratories world-
wide have made a tremendous effort to the development of
a vaccine [60]. According to WHO, 102 vaccine candidates
are in clinical development and 185 vaccine candidates are
in preclinical development [61]. A massive vaccination
strategy is required that is systematically planned to
ensure maximum possible vaccination in the shortest
period, with coverage to highly vulnerable groups like
healthcare workers. To meet the tremendous global
demand for the COVID-19 vaccine, many strategic alliances
are being formed between pharmaceutical companies and
institutions.

Vaccines that are based on an inactivated virus plat-
form and some viral vector platforms that require storage at
2-8 °C are relatively easier for transport and distribution
than nucleic acid that require storage at around -90
to —60 °C may face problems for distribution in rural areas
[62]. Vaccines are administered through the intramuscular
route [63]. Some vaccines are based on an inactivated virus
platform when mixed with a tiny amount of an adjuvant, an
aluminum-based compound that stimulates the immune
system to boost its response to a vaccine as used by
Bharat Biotech’s Covaxin [64]. Newer vaccines are now
boasting an efficacy rate of over 90% after administration
of 2nd dose like BioNTech’sTozinameran has an efficacy
of 94.7-95% after 2nd dose and Moderna Biotech’s mRNA-
1273 where the mRNA is encapsulated in lipid nano-
particles has yielded an efficacy of 94.1%. mRNA vaccines
have shown a greater efficacy against alpha, beta, and
delta variants (BioNTech’sTozinameranis effective against
both alpha and beta variants with 95% effective against
severe disease or death, it is 88% effective against symp-
tomatic disease and 96% against hospitalization caused by
delta variant) [64].

Covaxin is effective against the beta variant although
with a three-fold reduction in neutralization. Covaxin came
out to be 65% effective against delta variant [65]. Vaccine
effectiveness against all variant-related COVID-19 illness
was 71%, with 90% efficacy against Kappa and 65% efficacy
against Delta [66]. In light of these findings, WHO advises
using the BBV152 vaccine in accordance with the WHO Pri-
oritization Roadmap, even if the nation contains presently
recognised variants of concern (VOC). If new VOCs emerge
that impact vaccination performance, the guidelines will be
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Table 1: (continued)

Adverse drug reactions

Gap between
1st and 2nd

dose

Storage Efficacy

Shot and route

of

Platform

Manufacturer

Vaccine

administration

congestion, hot flashes, hiccup,
conjunctival congestion, con-

stipation

Cough, fever, sore throat

Injection site reactions, headaches,

3-4 weeks
fatigues, pain, fever, serious

78%

2-8 °C for
24 months

China National Phar- InactivatedVirus 1-2;IM

SINOPHARM
(BIBP-CorV)

maceutical Group Co.,

nausea, sleeping sickness.

Ltd + Beijing Institute

of Biological products
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revised accordingly. There is currently no information
available for Covaxin efficacy on omicron [67].

Further research is required to explore the quality, ef-
ficacy, and safety of these vaccines as a result of the
exclusion of children, pregnant women, and other
vulnerable groups from the clinical studies conducted till
now. Moreover, the long-term safety of these vaccines and
durability of immunity remains to be explored [68].

To combat the disease the only strategy until a cure is
developed is to attain herd immunity among the pop-
ulations which is necessary to prevent the spread of the
disease. For achieving herd immunity, a proper vaccine is
to be administered that is effective and safe not only
symptomatically but could also prevent further infections,
and can be produced and distributed in adequate quanti-
ties to meet the global demands. A massive vaccination
strategy is to be developed ensuring that a maximum
number of individuals can be vaccinated in the shortest
period for the world to recover from this pandemic and
someday return to normality [64].

5 Conclusion

The combined efforts of companies are producing an effi-
cacious vaccine. For mass vaccination of people of a different
country, we require a lot number of vaccine candidate which
is safe as well effective. For that greater number of vaccines
should be added to the EUL list of the WHO. Moreover, from
the above comparison of our indigenous Bharat biotech
vaccine “Covaxin” with other EUL list vaccines, we can say
that Covaxin is equally safe and effective.
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