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ABSTRACT

Background: Coronavirus declared pandemic by the world health
organization in the mid of March 2020, as it caused massive havocs on
human health physically, mentally, socially and economically.

Objectives: To find the Comparison between the effectivity of different
COVID-19 Vaccines.

Methods: In order to compare the COVID-19 vaccines, this review analyzed
all articles published during 2020 to 2021 in both Local and foreign journals.
The main question of this paper was to compare the effectivity of Vaccines
used for COVID-19. To answer this question, different keywords “COVID-19”,
“Vaccine”, “Coronavirus”, “SARS-cov-1”, “Pfizer”, AstraZeneca”, “Moderna”,
and Pakistan separately and combined were searched in different electronic
databases CINAHL, PubMed, HEC digital library, and eMedicine. The articles
inclusion criteria were the Vaccines used for COVID-19 and full text available.
Articles with copyright and lacking the full text were excluded. In the screening
step, 51 articles were selected after review of abstract, according to criteria
and duplicate articles removed. In last step, seven articles were selected for
the final analysis.

Results: The results demonstrated that Pfizer is the most suitable vaccine
against corona virus, its efficiency is 95%. Modern is 94.1% effective against
coronavirus, Sputnik V is 92% effective, Johnson & Johnson is 86% effective,
Sinovac is 79% and AstraZeneca is 70% effective against coronavirus.

Conclusion: This review study concluded that multiple pharmaceuticals
working impressively to develop the vaccine for coronavirus, some of them
have worked so well and achieved very desirable results which are helping
humans to sustain their normal life.

Keywords: COVID-19, Vaccine, SARS-cov-2, Pfizer, AstraZeneca, SinoVac.

INTRODUCTION

remain in doldrums [1]. It is a matter of time that now

As of the February 23, 2021, a plethora of COVID-19
cases exceeded 112 million, and 2.47 million deaths
were recorded globally. Since, the eruption of this
lockdowns and easing

pandemic, the worldwide
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we must move back to social life only with the
development of proper vaccine. Globally, all the
governments; health practitioners are working by dint
off to control this pandemic by experimenting number
of techniques and preventive methods [2].
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Some countries are considered as more successful
while others are not in keeping the health of their safe
and rolling out the economic activities. Such as China
is leading the world in this race. Multiple methods
such as quarantine, self-isolation, testing, treatments,
keeping a social distance, washing hands and face,
proper sanitization are the methods and techniques
which are being used for far to combat this pandemic
[3]. Up-till December 2020, the treatment of COVID-
19 comprised Anti-flu drugs named Avigan,
dexamethasone, remdesivir and asthma steroids.
Critically dependents patients were being kept under
intensive care units. While discussing the historical
background of this pandemic, the world reported that
when SARS-cov-1 was emerged, none of the vaccine
was developed at that time as the pandemic stopped
by its own. SinoVac, a Chinese pharmaceutical
company was the only one which performed the
Phase-1 clinical trials for SARS-cov-1 outbreak in
2002-2003, as the outbreak disappeared the
company closed its further research and the matter
left un-resolved [4]. In this new pandemic the Same
pharmaceutical used its previous data to develop
vaccine for COVID-19, as it has similarities with the
previous SARS-cov-1 [5,6].

The Russians claimed that they were developing the
vaccine named ‘Sputnik V' since past 20 years for
other viral diseases such as Ebola. The concept of
Russian Pharmaceutical Gamaleya is quite identical
to the Coronavirus prototype vaccine of CanSino (A
Chinese based company). As we could see that the
race for vaccine development has started [7]. Many
other countries participated in this race. In December
2020, a United States-based pharmaceutical
company Pfizer's joint-venture with ‘BioNTech’
introduced their very first COVID-19 vaccine after the
approval from Food and Drug Administration for
emergency use against SARS-COV-2 in USA and
abroad only for 19 years of age and older. Oxford
university students developed a Vaccine named
‘AstraZeneca’ for COVID-19 virus and it has also
been approved in United Kingdom for emergency
use. In February 2021, World Health Organization
approved AstraZeneca’'s COVID-19 vaccine for use
[8]. Globally, it has sent millions of its doses to the
developing countries so that they could combat this
global pandemic.

‘Moderna’ is also a US-based pharmaceutical
company which has developed its COVID-19 vaccine
[9]. ‘Johnson & Johnson’ is another US-based
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pharmaceutical company which is also taking part in
this race. Right after this, ‘Sino-Pharm’ a Chinese
based pharmaceutical company has also developed
its COVID-19 vaccine. Sino-Pharm vaccine have
been approved by various countries such as
Pakistan, UAE, Chile, Brazil, Turkey, Hungary and
many African states. Till now, Sino-pharm has also
distributed millions of its vaccines globally [10]. The
objective of this study is to find the compare the
effectivity of COVID-19 vaccines developed by
different pharmaceuticals.

Questions

“To find the Comparison between the effectivity of
different COVID-19 Vaccines.

METHODS

In order to compare the COVID-19 vaccines, this
review analyzed all articles published during 2020 to
2021 by local and foreign journals, based on the
Preferred Reporting Items for Systematic Reviews
(PRISMA) guideline (Figure 1).

Search Strategy and Eligibility Criteria:

The main question of this paper was to compare the
Vaccines used for COVID-19° To answer this
question, different keywords “ COVID-19”, “Vaccine”,
“Coronavirus”, “SARS-cov-1”, “Pfizer’, AstraZeneca”,
“Moderna”, and Pakistan both separately and
combine were searched in different electronic
databases CINAHL, PubMed, HEC digital library, and
eMedicine. The article's inclusion criteria were the
Vaccines used for COVID-19, and full text available.
Articles with copyright and lacking the full text were
excluded.

Data Collection and Extraction

After data collection, the collected data reported the
year of publication, city, sampling method, data
collection tool, sample size. In the identification step,
a total of 61 articles were found by mentioned
databases. In the screening step, 51 articles after
review of abstract, according to criteria and duplicates
removed. In last step, seven articles were selected in
the final analysis.
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RESULTS

Table 1. This table compares the different COVID-19 vaccines developed by different pharmaceuticals
on the basis of their peculiar properties and elicit that how they are different [26,27].

vaccine Pfizer Moderna Astraze Sino-Vac Sputnik V Johnson &
developer neca Johnson
: Inactivat o
How it Messenger Messenger ed cold Messenger Messenger Modified cold
works? RNA RNA . RNA RNA virus
virus
Has been
approved by
Has China's
When Has been Has been been National Different FDA approved
aoproved/ex approved by approved by | approved Medical authorization | for emergency
PP e FDAon 11th | FDAon18th | by WHO Products dates for on 27t
ap roval December December on 15th | Administration different February
PP 2020 2020 February | since July countries 2021.
2021 2020 for
emergency
use.
Efficacy of
Vagl‘i’:]ri‘s; N 95% 94.10% 70% 79% 92% 86%
studies?
Two
How many Two doses, 3 | Two doses, 4 | doses, a 2 Doses, 3 Two doses, 3
shots do you One dose
need? weeks apart weeks apart month weeks apart weeks apart
' apart
Fatigue, Fever, muscle | Injection Fatigue,
headache, aches, site pain, Injection to headache,
What are the chills, muscle headaches fever, pain side, chills, muscle Fatigue,
side effects? pain, lasting a few muscle rash, muscle pain, headache,
' especially days. Effects aches, | ache, malaise, especially myalgia, fever.
after the worse after headach headache after the
second dose. | second dose. e. second dose.
50 million 20 million,
How many . ’ starting Dec. 3 billion 4 billion 1 billion -
. starting Dec. . - 60 million
doses will be 18" 1.3 billion 21; 80 million | planned planned for planned for doses for 2021
available? L for U.S. in for 2021 2021 2021
in 2021
2021
People
Which age People aged People aged aged 16 People aged People aged People aged
group is 12 a%d o%er 18 years and years 16 years and | 16 years and 18 years or
eligible? older. and Older Older older
Older
Pregnant There's
women or limited data.
uges | Studes | i e
Who is it COVID-19 immunized Not yet reported that a% side- for
recommende - bef u ed availayble Pregnant effgcts on immunocompr
d for? vaccine eloré an ' women can omised
should get during . pregnant
get it. people.
one, experts pregnancy women
say. The found no
vaccine has safety
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not yet been | concerns. The
studied in CDC says
pregnant pregnant
women. women may
choose to
receive the
vaccine.
People with a | People with a People with a
history of history of history of
serious serious serious
allergic allergic allergic
reactions, reactions, reactions,
anyone with a | anyone with a anyone with a
history of history of history of
What about allergic allergic allergic
pregnant reactions reactions Not yet reactions Yes, they can | Yes, they can
women and to vaccine to vaccine : to vaccine .
. . i ; . . ; available. | . : . get get its dose.
nursing ingredients inc | ingredients inc ingredients inc
moms? luding luding luding
polyethylene polyethylene polyethylene
glycol, and glycol, and glycol, and
anyone with a | anyone with a anyone with a
history of history of history of
allergic allergic allergic
reactions to reactions to reactions to
polysorbate. polysorbate. polysorbate.
Four total
50 cases of serious
g 21 cases of side 34 cases of 26 cases of
anaphylaxis in g L L
Is there cople who anaphylaxis in | effects, | anaphylaxis in | anaphylaxis in
anyone who peop people who including people who people who Not yet
) received the ) i i .
shouldn’t get vaccine received the two received the received the available.
the vaccine? mostl ' vaccine, all in | cases of | vaccine, all in | vaccine, all in
y women. transvers women. women.
women. o
myelitis.
Four cases of
' Four cases of
Bell's palsy, a m |
type of Bell's paisy
reported in the
temporary inical trial
facial clinical trials
aralvsis including 3 in Several
paralysis, the vaccine blood Not reported 6 cases of
Any reported in ; .
LT group, and 1 clotting any severe Not reported clotting are
significant people who . . .
. ) in the placebo cases side-effect yet. reported since
side effects? received the g :
. ; group. This is are yet. April 2021
vaccine. This
) not more than | reported.
is not more
would be
than would be .
. expected in
expected in
the general
the general )
. population.
population.
What about Ok for people | Ok for people Ok for people | Ok for people
. whose whose whose whose
people with . . . .
lowered immune immune No_t yet Immune Immune No_t yet
immune function is function is available. function is function is available.
function? lowered by lowered by lowered by lowered by
' HIV or HIV or HIV or HIV or
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immunosuppr | immunosuppr immunosuppr | immunosuppr
essing drugs if | essing drugs if essing drugs if | essing drugs
they have no | they have no they have no if they have
other reasons | other reasons other reasons no other
to avoid it. to avoid it. to avoid it. reasons to
There is There is There is avoid it. There
limited safety | limited safety limited safety is limited
data in this data in this data in this safety data in
group. group. group. this group.
No data are No data are No data are No data are
available on available on available on available on
the safety or the safety or the safety or the safety or
effectiveness | effectiveness effectiveness | effectiveness
of MRNA of mMRNA of MRNA of MRNA
vaccines in vaccines in vaccines in vaccines in
people with people with people with people with
Safety or autpimmune autpimmune autpimmune autpimmune
) disease. disease. Not yet disease. disease. Not yet
effectiveness ; ; . ; ; .
data? People with People with available. People with People with available.
autoimmune autoimmune autoimmune autoimmune
conditions conditions conditions conditions
may still get may still get may still get may still get
the shots if the shots if the shots if the shots if
they have no they have no they have no | they have no
other reasons | other reasons other reasons | other reasons
to avoid to avoid to avoid to avoid
vaccination. vaccination. vaccination. vaccination.
Not yet Not yet Not yet Not yet Not yet Not yet
GBS cases . . . . . .
available. available. available. available. available. available.

Comparison of vaccines

In this study we discussed and compared six
coronavirus  vaccines developed by different
pharmaceuticals such as  Pfizer, Moderna,
AstraZeneca, Sino-pharm, Sputnik V, Johnson &
Johnson. We compared vaccines on their peculiar
properties such the mechanism of action or how do
vaccines work, for instance; Pfizer, Moderna,
Sinovac, Sputnik V work by killing the messenger
RNA of coronavirus. However, AstraZeneca, Johnson
& Johnson inactivate and modify the morphology of
coronavirus. Then, we compared the vaccines
according to their approval dates. Vaccines get
approval for emergency from their respective
governments or regulatory bodies such as FDA,
WHO, National health authorities. After this we
compared the efficiency of these vaccines, FDA
approved studies concluded that Pfizer is 95%
effective against coronavirus, Moderna is 94%
effective, AstraZeneca is 70%, Sinovac is 79%,
Sputnik V is 92% and lastly Johnson & Johnson is
66% effective against this novel coronavirus. After
this we compared vaccines on their dosage such as
Pfizer, Sputnik V and Sinovac need two doses of
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vaccines with the gap of three weeks, Moderna and
AstraZeneca need two doses with the gap of a month,
Johnson & Johnson need only single dose [11].
Further comparison included the side-effects caused
by vaccines, results of different studies demonstrated
that almost all the vaccines expressed minimal side-
effects such as headache, fatigue and muscular-pain.
Furthermore, vaccines were compared on their
administration age eligibility, various studies
suggested that all the vaccines are recommended for
people who are 16 years old and older [21]. Then the
vaccines compared on the basis of their safe-use for
pregnant and lactating mothers, the studies showed
that Pfizer, Moderna, Sinovac, Sputnik V are safe for
use among these women, Johnson & Johnson have
not shown any significant studies for these women
[16]. While further comparing these vaccines, we
compared them on the basis of any significant side-
effects showed by any of these vaccines, researches
showed that; In Pfizer and Moderna each Four cases
of Bell's palsy, a type of temporary facial paralysis,
reported in people who received the vaccine. This is
not more than would be expected in the general
population, While Sinovac, Sputnik V, Johnson &

RADS J. Pharm. Pharm. Sci. JReP¥A



Comparison Between COVID-19 Vaccines Developed by Different Pharmaceuticals: A Short review

Johnson, AstraZeneca didn't show any significant
specific side-effect [12]. Further we compared these
vaccines on a specific point that which persons
should not get these vaccines, previous studies
concluded that people with severe allergies are
strictly prohibited to get these vaccines [13,14].

DISCUSSION

In this study, we studied several articles which were
related to the problem question. Based on inclusion
criteria, few studies were added for review. During
data collection, we found exact studies related to
comparison of COVID-19 vaccines. Different articles
were collected to gather data that elicited various
coronavirus vaccine’s development and efficacy. A
study stated that World Health Organization has listed
40 candidates for vaccine development and
distribution from United States, United Kingdom,
China, Russia. These vaccines are currently using at
least seven different domains and approaches which
involves Technology using messenger RNA and
DNA. Other includes replicating viral vectors, live-
attenuated virus, whole-killer virus, replication-
defective viral vectors and lastly purified viral proteins
[16]. Another study revealed that every country is
trying its best to win this global game of coronavirus
vaccination, that study stated that it's very important
to follow the guidelines to ensure the global access of
vaccine that involves three steps; production
methods, manufacturing speed, and deployment at
large scale. In this way we can ensure the safe
handling of coronavirus vaccine [17]. One of the
studies primarily focused on the efficiency of Pfizer, it
mentioned that Pfizer is 95% effective against
coronavirus than any other vaccine, the same study
also observed the well-beings of humans in regard to
side-effects, it was find out that it has the lowest side-
effects on human life, its vaccine is very safe for
pregnant and lactating mothers, those people who
have previously diagnosed with HIV virus can also get
this vaccination, as per the age group was concerned
they overserved that people from age of sixteen and
above can get this vaccination [18]. One of the
studies stated that too many pharmaceuticals working
on similar cause, it can put a chaos in the minds of
people around the globe and this act can doubt the
efficiency of big pharmaceuticals, World Health
Organization must put a stop here if they think that
some of the big-wigs have achieved desirable results
[19].
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Novel Coronavirus is the biggest pandemic of this
century, the world has noticed the havocs from this
virus. Right after the identification of Coronavirus,
Think-tanks started work on its treatment [20,21].
Many preventive measures suggested by health
professionals like, Hand & face washing, wearing
masks, keep a distance, use of multivitamins, proper
check on oxygen saturation values and many more.
Biggest pharmaceuticals industries started their work
on the Vaccine development, US-based Pfizer’s joint-
venture with BionTech & Moderna, Chinese-based
Sinopharm, British-based AstraZeneca, Russian-
based Sputnik V and many other. Initially, Anti-flu,
Anti-viral, Anti-biotics were used to combat this virus,
but gradually people noticed their in-effectivity [22,23].
These pharmaceuticals conducted massive
experiments, successfully completed their trials and
applied in FDA for emergency approval. After the
approval, these vaccines started injecting into people,
Millions of people so far have been vaccinated from
these vaccinations with very minimal side-effects.
These countries also distributed their vaccines to third
world countries. Chinese-based Sinopharm has
distributed their vaccines to Pakistan, Turkey,
Indonesia, Brazil [24]. Pfizer has distributed their
vaccines to Europe, India, Africa, Russian vaccine
has also been distributed to other countries and same
as with AstraZeneca [25]. Efficacy of these vaccines
have successively improved human health in
combating coronavirus, but still, we need to conduct
further experiments to improve the quality of vaccines
for Coronavirus so that human race won’'t see any
other disaster [23]. In my study, | compared total six
pharmaceutical companies that worked hard to get
the corona virus; like Pfizer, Moderna, Russian
Sputnik V, Sino-pharm. | mainly focused on the
working principle of these vaccines, their approval
duration from their respective governments, their
efficacy, number of doses, any side-effects, their
availability and eligibility, any impact on the
pregnant/lactating women, any contraindications with
HIV patients. In my analysis, | observed that most of
the vaccines are safe for human use as they showed
quite low side-effects. Their use has comprehensively
played role in easing life, as the world noticed global
lock-downs.

Current Dynamics and Future prospects of
COVID-19 vaccines

While discussing the future prospects of COVID-19
vaccines, we must consider several steps that might
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help us to combat this pandemic. Diversify the types
of vaccines: It is really a need of hour. As we can
see that the total global population is around 9 billion.
And approximately 70% of global population do not
have direct access to global health facilities. So, the
diversity of vaccines will increase the quantity and
quality of vaccines which will be accessible to most of
people. Considering adjuvants and boosters: some
vaccines develop strong immunity but its effect lasts
only for few months such as influenza virus vaccines.
It was a need of hour to inoculate people with COVID-
19 booster shots to get more promising results.
Continue the study of immune responses: It is very
important for us to understand the phenomena of
immune responses as it plays a vital role in drug-body
interactions. Improve nexus between vaccine
developers and regulators: it is also a fundamental
step that needs a dire consideration. Vaccine
developers must be in contact with health regulatory
authorities so that they can guide each other
effectively to improve the quality of life among people.
[28]. Improve research in infectious diseases: It is
another prominent factor which might help us to
prevent from another pandemic of this Kkind.
Governments must issue massive funds to start work
on researches which includes infectious diseases,
disease outbreaks, containment of diseases,
prevention of diseases. Offer education and
awareness: People must get basic education about
self-cleanliness, so that they might get able to better
their health status in order to prevent the diseases
which are being by dirty health standards such as
Cholera, dysentery etc. Eliminate vaccine politics:
COVID-19 vaccine race manifested that it is more like
a political issue than health issue. Each country is
considering its own vaccine to be more effective than
developed by other countries. It needs a serious
concerns and urgent legislation by the World Health
Organization. In the time of pandemic, it is
responsibility of every state to serve humanity [28,25].

REFERENCES

CONCLUSION

This short review study concluded that multiple
pharmaceuticals working impressively to develop the
vaccine of coronavirus, some of them worked
tremendously and achieved very desirable results
which are helping humans to sustain their normal life.

ISSN (Print): 2521-8514 ISSN (Online): 2521-8484

10.

11.

Krause P, Fleming TR, Longini I, Henao-Restrepo
AM, Peto R, Dean NE, Halloran ME, Huang Y,
Fleming TR, Gilbert PB, DeGruttola V. COVID-19
vaccine trials should seek worthwhile efficacy. The
Lancet. 2020 Sep 12;396(10253):741-3.

Kimble C, Coustasse A, Maxik K. Considerations
on the distribution and administration of the new
COVID-19 vaccines. International Journal of
Healthcare Management. 2021 Jan 2;14(1):306-
10.

Organization WH. COVAX: Working for global
equitable access to COVID-19 vaccines. accessed
November. 2020;4.

Levine MM, Abdullah S, Arabi YM, Darko DM,
Durbin AP, Estrada V, Jamrozik E, Kremsner PG,
Lagos R, Pitisuttithum P, Plotkin SA. Viewpoint of
a WHO Advisory Group Tasked to Consider
Establishing a Closely-monitored Challenge Model
of Coronavirus Disease 2019 (COVID-19) in
Healthy Volunteers. Clinical Infectious Diseases.
2021 Jun 1;72(11):2035-41.

Burki TK. The Russian vaccine for COVID-19. The
Lancet Respiratory Medicine. 2020 Nov
1;8(11):e85-6.

Chiaramonti D, Maniatis K. Security of supply,
strategic storage and Covidl19: Which lessons
learnt for renewable and recycled carbon fuels,
and their future role in decarbonizing transport?.
Applied Energy. 2020 Aug 1;271:115216.

Tabacek K. Small group of rich nations have
bought up more than half the future supply of
leading COVID-19 vaccine contenders [Internet].
Oxfam International. 2020.

Pinkerton JV, Faubion SS, Kaunitz AM, Liu JH,
Manson JE, Santoro NF, Shifren JL, Stuenkel CA.
The National Academies of Science, Engineering,
and Medicine (NASEM) Report on Compounded
Bioidentical Hormone Therapy. Menopause. 2020
Nov 1;27(11):1199-201.

Dooling K. COVID-19 vaccine prioritization: Work
Group considerations. 2020.

Persad G, Peek ME, Emanuel EJ. Fairly
prioritizing groups for access to COVID-19
vaccines. Jama. 2020 Oct 27;324(16):1601-2.

Weintraub RL, Subramanian L, Karlage A, Ahmad
I, Rosenberg J. COVID-19 Vaccine To
Vaccination: Why Leaders Must Invest In Delivery
Strategies Now: Analysis describe lessons learned
from past pandemics and vaccine campaigns
about the path to successful vaccine delivery for
COVID-19. Health Affairs. 2021 Jan 1;40(1):33-41.

RADS J. Pharm. Pharm. Sci. JRRET)



Comparison Between COVID-19 Vaccines Developed by Different Pharmaceuticals: A Short review

12.

13.

14.

15.

16.
17.
18.

19.

20.

21.

ISSN (Print): 2521-8514

Golchin A. Cell-based therapy for severe COVID-
19 patients: clinical trials and cost-utility. Stem cell
reviews and reports. 2020 Oct 3:1-7.

Shin MD, Shukla S, Chung YH, Beiss V, Chan SK,
Ortega-Rivera OA, Wirth DM, Chen A, Sack M,
Pokorski JK, Steinmetz NF. COVID-19 vaccine
development and a potential nanomaterial path
forward. Nature nanotechnology. 2020
Aug;15(8):646-55.

Merrin  W. Anthropocenic war: coronavirus and
total demobilization. Digital War. 2020 Dec;1:36-
49,

Zerhouni E. GAVI, the vaccine alliance. Cell. 2019
Sep 19;179(1):13-7.
Malm A. Corona, climate, chronic emergency: War

communism in the twenty-first century. Verso;
2020.

Khan N, Naushad M. Effects of corona virus on the
world community. Available at SSRN 3532001.
2020 Feb 4.

Callaway E. Russia announces positive COVID-
vaccine results from controversial trial. Nature.
2020 Nov 11.

Organization WH. 172 countries and multiple
candidate vaccines engaged in COVID-19 vaccine
global access facility. World Health Organization.
2020;24.

Islam MS, Sarkar T, Khan SH, Kamal A-HM,
Hasan SM, Kabir A, et al. COVID-19-related
infodemic and its impact on public health: A global
social media analysis. The American Journal of
Tropical Medicine and Hygiene. 2020;103(4):1621.
Khan N, Fahad S, Faisal S, Naushad M.
Quarantine role in the control of corona virus in the
world and its impact on the world economy.
Available at SSRN 3556940. 2020.

This is an Open Access

the original work is properly cited.

ISSN (Online): 2521-8484

article  distributed
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided

22.

23.

24.

25.

26.

27.

28.

the

Shimabukuro TT. Enhanced safety monitoring for
COVID-19 vaccines in early phase vaccination.
2020.

Depar U. Pandemic Vaccine Program Distribution,
Tracking, and Monitoring.

Fisk RJ. Barriers to vaccination for COVID-19
control—experience from the United States. Global
Health Journal. 2021 Feb 9.

Hassan T, Khan MSG, Saeed S. How Pakistan
is Combating COVID-19 Pandemic?. Journal of
Liaquat University of Medical and Health Sciences.
2021;20(02): 81-2. doi:
10.22442/jlumhs.2021.00887

Katella K. Comparing the COVID-19 Vaccines:
How Are They Different?. [Internet]. Yale Medicine.
Available online at:
https://lwww.yalemedicine.org/news/covid-19-
vaccine-comparison [Last Accessed on July 13,
2021].

Centre for Disease Control. Interim Clinical
Considerations for Use of COVID-19 Vaccines
Currently Authorized in the United States.
[Internet]. Available online at:
https://www.cdc.gov/vaccines/covid-19/clinical-
considerations/covid-19-vaccines-
us.html?CDC_AA_refVal=https%3A%2F%2Fwww.
cdc.gov%2Fvaccines%2Fcovid-19%2Finfo-by-
product%2Fclinical-considerations.html [Last
accessed on July 13, 2021].

Boudjelal M, Almajed F, Salman AM, Alharbi NK,
Colangelo M, Michelotti JM, Olinger G, Baker M,
Hill AV, Alaskar A. COVID-19 vaccines: Global
challenges and prospects forum
recommendations.  International  Journal  of
Infectious Diseases. 2021 Apr 1;105:448-51.

terms of the Creative Commons Attribution License

RADS J. Pharm. Pharm. Sci. [ERE:Y4



