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Safety and efficacy of different types of COVID-19 Vaccine
Anakha S. Sachu ( Pharm.D Intern)
Introduction:Severe Acute
Respiratory Syndrome Coronavirus
has spread to millions of persons
worldwide and has caused mass
hysteria around the world. Multiple
vaccines are under development or
production in various countries.
Te s t s d u r i n g p a s t v a c c i n e
developments for dengue,
respiratory syncytial virus
(RSV), and severe acute respiratory
syndrome have shown a
phenomenon in which the human or
animal subjects that received the
vaccine later when exposed
to the virus developed a severe form
of the disease than those who were
(1)
not vaccinated.
Immunological
enhancement manifest in several
ways like Antibody-Dependent
Enhancement (ADE) during such
condition, the antibodies which are
intended to protect the host may be
beneﬁcial to the virus so it
enhances the infection which is
called “cell-based enhancement”
and causes allergic inﬂammation
reaction. (2)
Recombinant Covid-19vaccines:
Vaccines based on nucleic acid have
a great advantage of being made
faster in terms of production and
with reduced side effects. The major
concerns of these types of vaccines
are their variable efﬁcacy in
humans. However, a group of
prototype DNA vaccines against
S A R S - C o V- 2 i n f e c t i o n w a s
developed and tested in rhesus

macaques and found to have a great
reduction in viral replication in
upper and lower respiratory tracts.(3)
mRNA-based Covid vaccines are
considered to be more effective
since they don't need entry into the
host cell nucleus to be transcribed.
Inactivated coronavirus
vaccines:It involves the use of an
inactivated target virus by chemical
means or irradiation technique. This
keep the viral antigen active while
destroying the viral nucleus. An
inactivated vaccine on animal
studies was found to induce
(4)
humoral and mucosal immunity.
Approval for human clinical trials
of inactivated vaccine in China
has been secured by Sinovac
Biotech against SARS-CoV-2. (5)
Potential safety is compromised
against incomplete inactivation of
the virus are the major concern for
these types of vaccines.
Live Attenuated SARS-CoVvaccine:This is one of the oldest
and most effective methods of
vaccination. Though non-living
viral vaccines have greater stability
and a good safety proﬁle, they can
be less efﬁcient than live attenuated
virus vaccines. (6) Live vaccines that
use a weakened or attenuated form
of pathogen produce greater
immunogenicity since they
imitate the natural infection
producing a greater cellular and
(7)
humoral immunity. Comparative
analysis of various vaccine forms

showed that the main strategy for
producing a more efﬁcacious
vaccine shortly should be
based on a live attenuated vaccine.
(8)
The main drawback of live
attenuated vaccine is a possibility
for reversion of virulence in
patients.
Conclusion:Due to the imminent
need for a vaccine, recombinant
Covid-19 vaccines are the quickest
for production and produce fewer
side effects. However, in the long
run, a well-developed live
attenuated vaccine containing the
weakened pathogen produces the
most immunogenicity with fewer
administrations. Inactivated
vaccines have a good safety proﬁle
but are considered to be less
effective than live attenuated
vaccines.
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Short-term Side effects of COVID-19
Immunization
Dr. Leena Pavitha, Assistant Professor.

The Covid-19 vaccine may cause
mild to severe form of ADE after the
(1)
administration of the vaccine.
Moderna COVID-19 Vaccine and
Pﬁzer / BioNTech vaccines:
The U.S. Food and Drug
Administration has issued an
Emergency Use Authorization
(EUA) for the Moderna COVID-19
vaccine and Pﬁzer/BioNTech

How long do side effects last?
Usually 24 to 48 hours.
and not more than a few days.

Figure 1: Possible vaccine side
effects

vaccines for the prevention of
coronavirus disease 2019 (COVID
19) caused by Severe Acute
Respiratory Syndrome Corona
(2)
V i r u s 2 ( S A R S - C o V- 2 ) .
The emergency use authorization
allows the Moderna COVID-19
and Pﬁzer/BioNTech vaccines use
in individuals 18 years of age and
o l d e r. B o t h t h e s e v a c c i n e s
are not been tested on pregnant and
lactating women population; their
safety proﬁle is still not known
clearly.
The most commonly reported
side effects are:
vPain at the injection site
vTiredness
vHeadache
vMuscle pain
vChills
vJoint pain
vSwollen lymph nodes at the
injected arm
v Nausea and vomiting
v Fever.
These sideeffects were experienced
more after the second dose than
afterthe ﬁrst dose. Younger adults
with robust immune systems
experienced more side effects than
older adults.(3,4)

Who should not get vaccinated
with the mRNA COVID-19
vaccine?
·If you have had any mild or severe
allergic reaction when you took the
ﬁrst dose, you should not take the
second dose of the vaccine.
· An immediate allergic reaction
means a reaction, including
symptoms such as hives, swelling,
or wheezing (respiratory distress)
within 4 hours after getting
vaccinated.
· If you are allergic to PEG or
polysorbate you should not get an
mRNA COVID-19 vaccin as it this
(5)
closely related to PEG.
Figure 2: Who should not get
vaccinated with the COVID-19
vaccine?
COVISHIELD
v Had severe

allergic reaction

COVAXIN
v Have any history

of allergies

after a previous

v Have fever

dose of this

v Have bleeding

vaccine

disorder or on a
blood thinner

v Had severe

allergic reactions
to a ingredient
of this vaccine

v Have bleeding

disorder or on
a blood thinner
v Pregnant, Breast

feeding
v Have received
another COVID-19
vaccine
v Any other serious

health related issues,
as determined by the
vaccinator/or
supervising
vaccination
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Summary of safety data:
·

·

During clinical trials,
reactogenicity symptoms
occurred within 7 days after
getting vaccinated but the
symptoms were between mild to
moderate.

The risks and benefits of the Bharat Biotech
COVID-19 vaccine(CovaxinTM)
Jayakumar (Pharm.D Intern)

restricted use in emergencies that
may prevent COVID-19. The

Side effects such as fever, chills,
tiredness, and headache were
seen throughout the body but
were more common after the
second dose of the vaccine.

central licensing authority granted
permission for sales or distribution
of Covaxin for restricted use in an
(1)

emergency situation. In phase 1
Introduction:COVID-19 is a

and phase 2 clinical trials, Covaxin

disease which is caused by a novel

demonstrated the ability to produce

coronavirus called SARS-CoV-2.

antibodies against SARS-CoV-2,

COVID-19 spreads through contact

but the clinical efﬁcacy of the

References:

with the person who has been

Covaxin is yet to be proven.

1.https://www.micromedexsoluti
os.com/micromedex2.

infected by the coronavirus. It is a

Precautions related to COVID-19

disease that predominantly affects

have to be followed even after

the lungs and it can also affect other

receiving the vaccine. Vaccinated

organs. People who have been

people will be monitored for any

infected with SARS-CoV-2 may

ADR and are supported with

have a wide range of symptoms

medical care under the existing

ranging from mild to severe

public health program.

·

During the trials, few numbers
of people had severe side effects
that affected their ability to
carry out their daily activities.(6)\

2.https://www.medscape.com/vie
aticle/942133.
3.https://www.ncbi.nlm.nih.gov/s
arch/researchnews/10801.
4.https://www.fda.gov/emergenc
ypreparednessandresponse/cor
onavi us-disease2019-covid19/moderna-covid19vaccine.

(2)

categories. These symptoms may
start to appear two to fourteen days
after being exposed to the virus. The

5.https://www.cdc.gov/coronavir
us/019ncov/vaccin/differnt
vaccines/Moderna.html.

symptoms may include cough, fever

6.https://www.statnews.com/2020

ache or body ache, fatigue,

/12/19/a-side-by-side
comparis on-of-the-pﬁ zerbiontechand-moderna-vaccine

(1)

or chills, shortness of breath, muscle

headache, loss of taste or smell,
congestion or runny nose, sore
throat, nausea or vomiting,

The vaccinator/ofﬁcer supervising
the vaccination updates the
vaccination information in their
state/national immunization
information system or other
designated systems to ensure that
the individual will receive the same
vaccine when they return for the
(1)

(1)

diarrhea.

Bharat Biotech Covid

second dose.

19vaccine (Covaxin™) COVAXIN

Covaxin is permitted for restricted

is an inactivated vaccine derived

use in emergencies under clinical

from a strain of the SARS-CoV-2

trial mode to the restricted groups

virus. This is approved for

o n l y. T h o s e w h o f a l l u n d e r
Pharma Tab. January, 2021 Page 03

under this category will be invited
for the administration of Covaxin.
Limitations of Covaxin:

A description of AstraZeneca
COVISHIELD Vaccine (AZD1222)
Abdul Azeem (Pharm.D Intern)

·

The vaccine should not be
given to people on regular
medication for any illness

·

Have any allergies

·

Have fever

·

Bleeding disorder if any or
are on a blood thinner

·

Immuno-compromised or
on medication that affects
the immune system

·

Pregnant or breast feeding

·

If received another covid19 vaccine .(3)

(Imidazoquinoline) induce Th1
based response which reduces the
risk of ADE (Anti-Body Dependent
Enhancement).
The side effect of Covaxin:
Injection site pain, swelling,
redness, itching, stiffness in the
upper arm, weakness in the
injection arm, body ache, headache,
fever, malaise, weakness, rashes,
nausea, and vomiting. (1) Severe
allergic reactions may rarely occur
such as difﬁculty in breathing,
swelling of face and throat,
increased heart rate, rash all over
the body, dizziness, and weakness.
Reporting:

Composition:
Active ingredient: 64g of wholevirion inactivated SARS-CoV-2
antigen (Strain: NIV-2020-770).
Inactive ingredients: Aluminum
hydroxide gel (250 μg), TLR 7/8
agonist (imidazoquinolinone) 15
μg, 2-phenoxyethanol 2.5 mg, and
phosphate buffer saline up to 0.5ml.
Administration:
Covaxin is administered as an
intramuscular injection into the
deltoid muscle of the upper arm, is a
two-dose series given four weeks
apart.
Beneﬁts of Covaxin:
The addition of aluminum
hydroxide in the SARS CoV-2
vaccines helps to induce a Th2
based response (which is important
for the eradication of extracellular
parasites and bacterial infection)
and TLR7/8 agonists

If experience any side effects,
contact/visit the nearest health care
p r o v i d e r / v a c c i n a t o r / o fﬁ c e r
supervising the vaccination or
immediately get help from the
nearest hospital.
1.Fact sheet for vaccine recipient

andcaregivers.www.bharatbioteh.c
om

Introduction: India granted
emergency use approval for the
coronavirus vaccine developed by
AstraZeneca and the University of
Oxford on January 1, 2021.
Covishield vaccine has originally
co-developed by AstraZeneca and
the University of Oxford.
Covishield is the Serum Institute of
India(SII)version of the
AstraZeneca COVID-19 vaccine.
SII is reported to have stockpiled 75
million doses of the CoviShield
vaccine.(1) The AstraZeneca
COVID-19 (AZD1222)
coronavirus vaccine candidate,
formerly known as ChAdOx1
nCoV-19, is made from a virus
(ChAdOx1), a weakened version of
a common cold virus (adenovirus).
Genetic material has been added to
the ChAdOx1 construct, which is
used to make proteins from the
SARS-CoV-2 coronavirus called
Spike glycoprotein (S). (4)

2. Safety and immunogenicity

clinical trial of an inactivated
S A R S - C o V- 2 v a c c i n e ,
BBV152,CMR.https://vaccine.icm
r.org.in/images/pdf/2020.12.21.20
248643.
3.https://www.thehindu.com/news/
national/karnataka/people-can
choose-between-covaxin and covi
shield sudhakar/article33615293.

Vaccine approval process: The
general stages of the development
cycle of a vaccine are:
· Exploratory stage
· Pre-clinical stage (animal
studies)
· Clinical development (human
studies)
· Regulatory review and approval
· Manufacturing
· Quality control
Phase 1clinical trial: Trial
conducted in<100 healthy
volunteers to study the safety and
side effects of the vaccine
Phase 2 clinical trials: Trial
conducted in 100-1000 volunteers
to study the safety and .
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immunogenicity of the vaccine.
Phase 3 clinical trial: Trial
conducted in >1000s in a larger
group to study the safety and
efﬁcacy of the vaccine (mostly
randomized controlled trials).

Safety, Immunogenicity, and Efficacy
of COVID-19 (BNT162b2) mRNA vaccine
Dishiga A. Ashil (Pharm.D Intern)

Normally licensure for a vaccine
takes place after phase 3 trials after
large manufacturing begins. The
“outbreak paradigm or warp
speed" approval is different where
the phase 1, 2 and 3 trials take place
i n p a r a l l e l w i t h l a rg e - s c a l e
manufacturing.(2,3)

The pandemic Coronavirus disease
(COVID 19) has affected millions
(1)
of people since March 2020 .
Elderly people with multiple comorbidities and frontline workers
are more prone to COVID 19 and its
detrimental effects. Globally, there
is a need to ﬁnd a safe prophylactic
vaccine to combat the pandemic
from worsening further and to
(2)
contain the second wave.

Figure 1: Difference between
traditional vaccine development
and development during a
(5)
pandemic paradigm

Information of COVISHIELD
Vaccine:

References:
1.https://www.precisionvaccinatio
ns.com/vaccines/astrazenecacovid 19-vaccine-azd1222
2.https://www.cdc.gov/vaccines/ba
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Many articles have
established phase 1 safety and
immunogenicity of BNT162b2, a
lipid nanoparticle–formulated,
nucleoside-modiﬁed RNA
(Moderna) encoding the SARSCoV-2 full-length spike, modiﬁed
by two proline mutations to lock it
in the perfusion conformation.
BNT162b2 vaccine is likely to be
successful since its mechanism acts
as an antiviral candidate mediates
both cell-mediated immunity and
(2)
humoral immunity.
Multinational studies
showed BNT162b2 of 30μg dose
induced a high SARS-CoV-2
antibody response and robust
antigen-speciﬁc CD8+ and Th1type CD4+ T-cell responses.
A two-dose regimen of BNT162b2
(30 μg per dose, given 21 days
apart) was found to be safe and 95%
effective against Covid-19. It
conferred protection against Covid19 in persons 16 years of age or
older.
Expected adverse reactions of
BNT162b2 include short-term
effects, locally at the injection site,
and systemic responses.
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These results lead to the
initiation of the BNT162b2 vaccine
(3)
phase 3 study. The reactogenicity
events that occurred from a robust
vaccine-elicited immune response.
These events de-escalated within
(2)
few days after onset.
The
incidence of ADRs in the vaccine
group (0.6%) was similar to that of
(1)
the placebo group (0.5%).
T h e s a f e t y a n d
immunogenicity data from several
multinational studies of phase 1
clinical trials supported the
progression of BNT162b2 to phase
2 and 3 for safety and efﬁcacy
(3)
evaluation. Since the placebo
group cannot be followed for 2
years without active immunization
due to ethical and practical barriers
but the study is designed for 2 years
to evaluate the safety and efﬁcacy
(1)
of the vaccine candidate .
The vaccine BNT162b2 in
this condition of the pandemic can
do more beneﬁts than a lost in the
context of these researches. The
vaccine can reduce morbidity and
mortality due to global spread of
COVID-19.(1)
References:
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Recent update on Moderna COVID-19
mRNA- 1273 Vaccine
Monika Shree. T (Pharm. D Intern)
The pandemic of respiratory
illness, which is caused by
severe acute respiratory
syndrome coronavirus 2
(SARS-CoV-2) virus emerged
in December 2019.(1) The ﬁrst
clinical trial participants were
vaccinated on March 16, 2020,
after obtaining the genome
sequence of the virus within the
(1)
duration of 66 days.
The U.S Food and Drug
Administration (FDA) issued
an Emergency Use
Authorization (EUA) for the
Moderna COVID-19 (mRNA1273) vaccine (Moderna TX,
I n c ; C a m b r i d g e ,
Massachusetts) on 18th
December 2020 and it is the
(2)
second vaccine candidate.
mRNA vaccines are recently
developed vaccine type to
protect against infectious
diseases.(3)
Figure1:

Concerning other traditional
approaches such as triggering
immune responses upon
injection of entire viruses,
either as attenuated live viruses,
inactivated viruses, or
engineered viruses, into the
body, mRNA-based therapies
have advantages like
immunogenicity and is safer
than a whole virus or DNA
delivery as mRNA is not
infectious and cannot be
integrated into the host
genome; while DNA needs to
reach the nucleus to be decoded
whereas mRNA is processed

directly in the cytosol.
The mRNA has a short half-life,
which can be regulated by
molecular design and mRNA-1273
can deliver mRNA encoding
genetic variants of the SARS-CoV2 spike protein that are more stable
and immunogenic than the natural
(4)
protein. The trials were designed
to evaluate the safety and
immunogenicity of mRNA-1273
manufactured by ModernaTX, Inc.,
nucleoside-modiﬁed lipid
nanoparticles - encapsulated
mRNA vaccine encoding the
stabilized prefusion spike
glycoprotein of SARS-CoV-2. The
mRNA-1273 vaccine candidate,
manufactured by Moderna,
encodes the S-2P antigen, which
c o n t a i n s S A R S - C o V- 2
glycoprotein with a transmembrane anchor and an intact
S1–S2 cleavage site. S-2P is
stabilized in its prefusion
conformation by two consecutive
proline substitutions at amino acid
positions 986 and 987, at the top of
(1)
the central helix in the S2 subunit.
Phase-1 Trial:
The ﬁrst-in-human phase 1
clinical trial was conducted in
healthy adults to evaluate the safety
and immunogenicity of mRNA1273. The phase 1 study involved a
dose-escalation open-label trial,
which was initiated in 45 healthy
volunteers on March 16, 2020.
Eligible participants were healthy
adults 18 to 55 years of age who
received a two-dose schedule of
trial vaccine 28 days apart at a dose
of 25 μg, 100 μg, or 250 μg. Each
dose group contained 15
participants.
The mRNA 1273 vaccine
by Moderna consists of 2 doses
(100 μg, 0.5 mL each) which are to
be administered intramuscularly
with a spacing of 1 month (4 weeks)
apart. The mRNA-1273 vaccine
was delivered as a sterile liquid for
injection at a concentration of 0.5
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mg per milliliter and to administer
the doses normal saline was
employed as diluents.
The Provisional Analysis of
original cohorts involved in Phase 1
study evaluated the two-dose
vaccination schedule of mRNA1273 across three dose levels (25,
100, 250 µg) in 45 healthy adults
ages 18-55 years; It was observed
that 100% of evaluated participants
had neutralizing antibody titers
Neutralizing antibody titers at the
100 µg dose level selected for
Phase 3, the geometric mean titers
were above those seen in
convalescent sera.
By the day 15 of the ﬁrst dose
vaccination, the binding antibody
IgG geometric mean titers (GMTs)
to S-2P increased rapidly, with
seroconversion in all participants.
The mRNA-1273 vaccine can
induce Th1-biased CD4 T cell
responses which are generally safe
and can be well-tolerated.
Components of Vaccine:
The vaccine contains a
synthetic mRNA- single-stranded,
5'-capped messenger RNAencoding the pre-fusion stabilized
spike glycoprotein (S) of the
SARS-CoV-2 virus. The lipid
nanoparticles capsule is composed
and formulated in a ﬁxed ratio of
mRNA and four lipids (SM102,1,2-dimyristoyl-rac-glycero3-methoxy polyethylene glycol2000 [PEG2000-DMG],
cholesterol, and 1,2-stearoyl-snglycero-3-phosphocholine
[DSPC]), tromethamine,
tromethamine hydrochloride,
acetic acid, sodium acetate, and
sucrose.
Before the administration of the
Moderna vaccine (mRNA 1273), it
is mandatory to obtain the
participant's history as the CDC
restricts the use of this vaccine to
persons who produce an immediate
allergic reaction to polysorbate or
polyethylene glycol.
Phase-3 (COVE) Trial:
The US phase 3 trial
Coronavirus efﬁcacy and safety
studies (COVE) was launched on
July 27, 2020. The trial was
conducted in cooperation with the

National Institute of Allergy and
Infectious Diseases and included
30,420 participants who were
randomly assigned in a 1:1 ratio to
receive either vaccine or placebo
(15,210 participants in each group
received two 100-mcg doses on
days 1 and 29 or matched placebo.
This phase 3 randomized, observerblinded, placebo-controlled trial
was conducted at 99 centres across
the United States. Persons who are
hazardous to SARS COV2 or its
complications were subjected to
randomization in a 1:1 ratio to
receive two intramuscular
injections of mRNA-1273 (100 μg)
or placebo 28 days apart.
The primary endpoint was to
prevent the occurrence of Covid-19
illness with onset at least 14 days
after the second injection in
participants who had not previously
been infected with SARS-CoV-2.
After the second vaccination, the
Immunogenicity data were
evaluated in 34 participants in the
phase 3 trials.
The mRNA Vaccine produced high
levels of binding and Neutralizing
antibodies at t the 100-mcg dose,
mRNA-1273 produced high levels
of binding, but that remained
elevated in all participants 3 months
after the booster vaccination.
The ﬁndings provide support for the
use of a 100-μg dose of mRNA1273 in an ongoing phase 3 trial.
The primary endpoint of the Phase
3 COVE study is based on the
analysis of COVID-19 cases
conﬁrmed and adjudicated starting
two weeks following the second
dose of vaccine.
The initial interim investigation
was based on 95 cases, of which 90
cases of COVID-19 were observed
in the placebo group versus 5 cases
observed in the mRNA-1273
group, resulting in a point estimate
of vaccine efﬁcacy of 94.5% (p
<0.0001). Based on the CDC
guidelines for storage of Moderna
COVID-19 vaccine, the vaccine
can be stored in either way as
stated: It is necessary to Refrigerate
between 2°C and 8°C (36°F and
46°F) for up to 30 days before its
ﬁrst use, refreezing is not advisable
or Freeze between -25°C and -15°C
(-13°F and 5°F) till the date of

(4)

expiration.
The majority of adverse events
were mild or moderate in severity.
Grade 3 (severe) events greater than
or equal to 2% in frequency after
the ﬁrst dose included injection site
pain (2.7%), and after the second
dose included fatigue (9.7%),
myalgia (8.9%), arthralgia (5.2%),
headache (4.5%), pain (4.1%) and
erythema/redness at the injection
site (2.0%).
Among vaccine recipients,
reactogenicity symptoms are
deﬁned as solicited local injection
site or systemic adverse reactions
during the 7 days after vaccination,
were frequent but mostly mild to
(4)
moderate.
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Department Activity
st

1 Year Pharm. D Orientation Program: Virtual orientation program for ﬁst year Pharm D
students was conducted on 30th November 2020 (online mode): With the current pandemic situation considering the
safety of the students, Pharm D orientation was conducted through online mode. All the ﬁrst year Pharm D students
with their parents participated in the program. Dr. Saroja, Diabetologist from VHS hospital, Adyar was the Chief
Guest of the program.

nd

Ms. Deepika Pharm.D 4 Year Student of C.L. Baid Metha College of Pharmacy, won 2 place in
the Elocution competition on the theme “Pharmacists: Frontline health professionals” as part of 59thpharmacy
week celebration conducted in November 2020. Certiﬁcate of Appreciation given by Indian Pharmacy Graduates’
Association, Tamilnadu branch.
th

For details and feedback contact:
Department of Pharmacy Practice, C.L.Baid Metha College of Pharmacy,
Rajiv Gandhi Salai, Thoraipakkam, Chennai-97
Phone: 044-24960425 (DIC: Ext-37), email: dicclbaid@gmail.com
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