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ABSTRACT

In this review article, we aim to document the efficacy, adverse effects, mode of action, required doses, and availability
of the major vaccines available in Pakistan till 20 May 2021. We reviewed all available literature on COVID-19 vaccines
in PubMed and Google scholar. We also reviewed articles from grey literature. Currently, Pfizer—-BioNTech and Moderna,
Sinopharm (China), Sputnik V (Russia), CoronaVac (popularly known as Sinovac) (China), Cansino, and Vaxzevria vaccines
have been authorized for emergency use in several countries. Pakistan has sanctioned the use of all the aforementioned
vaccines except Pfizer and Moderna. As per their efficacy, Pfizer and Moderna have been found most effective among
all the vaccines with 95% effectiveness, while the Vaxzevria, Sputnik V, Sinopharm, and Cansino have shown 70%, 91.6%,
79.34%, and 90% effectiveness, respectively. All the vaccines have shown milder side effects like headache, fever, and
pain on injection sites. To curb the pandemic, more clinical trials are being conducted throughout the world. Importantly
public awareness is warranted to achieve the target of vaccinating a large population.
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Introduction

The COVID-19 infection caused by severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2)
has posed a severe unprecedented social, economic,
and healthcare crisis across the globe. It was
declared as a pandemic by World Health
Organization (WHO), on March 2020 following its
spread outside of China.! Being a healthcare
challenge itself, it has led to prevalence of other
conditions, directly or indirectly as well, such as
depression and anxiety endemics, and hindrance to

vaccine dissemination and elective surgeries.?* As of
May 2021, about 163,312,429 confirmed cases and
3386,825 associated deaths have been reported
worldwide.”

To mitigate the global devastation and to curtail this
pandemic, the world is in dire need of vaccines.
Different organizations are currently working on
introducing effective vaccines and a global

partnership has been established. In compliance
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with the situation, the development and the testing
of vaccines have been accelerated to curb the
spread of disease. Currently, a number of SARS-CoV-
2 vaccines are under clinical (n=102) and pre-clinical
(n=184) development throughout the world.* WHO
has approved nineteen vaccines for emergency use.
Meanwhile, different countries are approving
different vaccines as per their own criteria and
feasibility.” South Africa has granted emergency use
authorization for six vaccines while Pakistan and UK
have authorized five and three major vaccines,

respectively.®®

The broad-spectrum definition of vaccine efficacy
suggested by FDA includes two important factors.
Firstly, the vaccines should have the ability to
preclude the transmission of the virus from infected
to susceptible person. Secondly, it should be
successful in curtailing progression of the diseases
along with minimizing the utilization of intensive
care resources.’® A minimum of 50% efficacy
threshold for the vaccine has been determined by
the FDA.Y' Any vaccine above this threshold is
allowed to be used for emergencies. One of the
studies states that Pfizer and Moderna vaccines
have reported 95% effectiveness following phase IlI
clinical trial, while the efficacy of Vaxzevria (formerly
known as AstraZeneca) is claimed to be 70% in a
study by Voysey and colleagues.’** Another report
91.6%
effectiveness for the Sputnik V vaccine of Russia.**

by Logunov and colleagues affirms

From the list of these potential vaccines, Pakistan
has been able to provide five vaccines, namely:
Sinopharm (China), Sputnik V (Russia), Cansino, and
the Vaxzevria.>® This study aims to document the
efficacy, advantages, adverse effects, and mode of
action and the availability of these major vaccines in
Pakistan.

Review of all available literature on the PubMed and
Google Scholar was done using following key words
and MeSH terms where appropriate: “COVID-19

vaccine”, “SARS-CoV-2 vaccine”, “Coronavirus
Disease 2019 vaccine”, “2019-nCoV vaccine” and
“2019 Novel Coronavirus vaccine”. Grey literature
was also seen through different government
websites and new published articles. All the
available literature published till May 20, 2021 were

included in this review.
Pfizer-BioNTech and Moderna:

Pfizer-BioNTech and Moderna were the first
vaccines to get authorization for emergency use in
December 2020, and have reported an efficacy of
95% following the phase llI clinical trials.'>!%1° Both
these vaccines use lipid nanoparticle delivery system
or modified mRNA system.? In the latter system,
modified mRNA is used to encode the COVID spike
proteins, adding mutant mRNA to lock them in a
three-dimensional structure which is required to
induce an interaction between spike proteins and
viral neutralizing antibodies.?! These RNA vaccines
have a potent effect and can be manufactured
rapidly at a very low cost. Since, they are not
developed with actual pathogens and are not
incorporated into host DNA as is the case with other
viral vaccines, they show a better safety profile.
However, due to their unstable mRNA, they require
extreme refrigeration for storage. Refrigerating
temperatures required for Pfizer and Moderna are -
60°C to -80°C and -15°C to -25°C, respectively.?
Since ultra-cold temperatures are required for their
refrigeration, they are not available in Pakistan.?
Both vaccines have shown localized side effects like
vomiting, pain, nausea, fever, headache, and muscle
aches. In rare cases, these vaccines have also been
found to cause anaphylactic reactions.?

Vaxzevria:

The Vaxzevria uses replication-deficient chimpanzee
adenovirus inoculating the SARS-CoV-2 proteins in
the body to incite immune responses.’® After
inoculation of the vaccine, body recognizes these
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proteins and begins to develop protective responses
that later on preclude the entry of the SARS-CoV-2
virus into the body.? Storage temperature required
for ChAdOx1 nCoV-19 vaccine/AZD1222 is 2°C to
8°C.% Several trials for the efficacy of this vaccine
were carried out in South Africa and Brazil, which
showed an overall efficacy of 70%.* Milder
systematic side effects of diarrhea, fatigue,
headache, chills, and nausea have been observed
with this vaccine.?® Besides these side effects, rare
events of thrombosis along with thrombocytopenia,
with
thrombocytopenia syndrome (TTS), have also been

recently termed as thrombosis
noticed.?”*® However, these thrombotic events have
after the

administration of millions of doses of the vaccine.?®

been seen in rare cases even
After evaluation of the preliminary data, different
international authorities including European
Medicines Agency (EMA), the WHO Global Advisory
Committee on Vaccine Safety (GVACS), and the UK
Medicines and Healthcare products Regulatory
Agency (MHRA) have concluded that benefits of
vaccine overweighs its risk.3° From the initial data
available, it has been seen that thrombotic events
are reported more in women than men. This finding
might be attributed to the use of estrogen
containing contraceptives, which are considered

one of the risk factors of thrombosis.?!
Sputnik V:

Like other vaccines Phase Ill trials have also been
conducted for Sputnik V, which has reported 91.6%
efficacy.’* Sputnik V uses an adenovirus vector
transport system, much the same as AstraZeneca
but it carries two adenovirus vectors Ad5 and Ad26
which aids in expression of gene for spike proteins.32
It has been approved for emergency use in 60
countries including China, India, and Pakistan.
According to one of the reports, Pakistan has
ordered 50,000 doses from Russia.* As per its side
effects, mild headache and pain on the injection site

are observed.?* Furthermore, it is refrigerated at -

18°C, and two doses are required to be administered
at interval of 21 days, as suggested by Ministry of
Health
Coordination of Pakistan.®

National Services, Regulations and

Sinopharm:

The Sinopharm vaccine is the inactivated whole virus
vaccine made from vero cells. These cells create
multiple copies of the SARS-CoV-2 virus which are
then treated with beta-propiolactone, deactivating
the virus by binding to its genes. Phase Il clinical
Egypt,
Morocco, Pakistan, Peru, and the United Arab
Emirates (UAE), have shown 79.34% efficacy of the
vaccine.?® Following clinical trials, the vaccine was

trials conducted in Argentina, Bahrain,

approved for emergency use in May by WHO. As per
the guidance of WHO, two doses of vaccine are
required to be administered with 3-4 weeks’
interval.3” Data available on the side effects of the
vaccine shows milder side effects like headache,
fever, and pain on injection site, etc.3®

Cansino-Bio:

This vaccine is manufactured by CansinoBio
Company China. Modified common cold virus is
being used as a vector for inoculation of coronavirus
genetic material into the human body. It boosts the
T cell response, which helps combat the disease. The
clinical trials have been conducted in Pakistan,
Russia, Mexico and Chile, which have shown 90%
efficacy. Importantly, this vaccine has shown no

serious adverse effects.3?
COVID-19 vaccination in Pakistan (Table 1):

By now, Sinopharm, Cansino-bio, Sinovac
(CoronaVac), Sputnik V, and the Oxford University-
AstraZeneca vaccines have been allowed for
emergency use in Pakistan.®'® The vaccination
campaign commenced in Pakistan on February 2,

2021.%° The initiation of the vaccination campaign in
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Pakistan was marked by donation of vaccines by the
Chinese government.

Table I: Summary of major SARS-CoV-2 vaccines
Vaccines Efficacy | Age limit Storage Doses Af‘thon.z ation Vaccine Manufacturer
temperature in Pakistan
Pfizer— 0 16 and R o 2 shots ) .
BioNTech 95% above -60°Cto -80 °C 21 days apart Not approved Pfizer—-BioNTech
Moderna,
American
1 2 shot
Moderna 95% 8 and -15°Cto-25°C shots Not approved pharmaceutical and
above 28 days apart .
biotechnology
company
. 18 and Regular fridge 2 shots Oxford University and
V 709 A
axzevria 0% above temperature 21 days apart pproved AstraZeneca
Gamaleya Research
18 and 2 shots Institute of
Sputnik V 91.6% -18°C A d . .
putnt 0 above 21 days apart pprove Epidemiology and
Microbiology, Russia
. 18 and 2 shots Sinopharm Group Co.
h 79.349 2° ° A !
Sinopharm 9.34% above ¥2°Cto+8°C 21 days apart pproved Ltd, China.
Cansino- 18 and . -
fa\nsmo 90% an +2°Cto +8°C Single shot Approved CanSinoBio
bio above

However, this vaccination campaign has not gained
momentum as only 3 individuals per 100 of the
population are currently vaccinated.*! To accelerate
the vaccination campaign, Pakistan has started
purchasing vaccines. One of the reports state that
50,000 doses of Sputnik V vaccine have been
imported from Russia and Pakistan is going to
receive more doses soon to accelerate underactive
vaccination campaign.*?

Conclusion

Currently vaccination is the only effective and
possible solution to curb this devastating pandemic.
For this the
researchers been

purpose, collaboration among

and governments have
established throughout the world to put in best
efforts to produce effective vaccines. Moreover,
clinical trials are being conducted to test the efficacy
of these vaccines. About 70-80% efficacy has been

achieved for majority of them. More clinical trials

are required to produce effective vaccines and to
curtail the spread of the disease completely. It is the
government’s responsibility to make adequate
vaccines available in the country as well as devising
a system to monitor its administration and make
sure it remains available to its people.
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