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Abstract

COVID-19 raised a flood of events all through the world in multiple fields. Reaching an agreement to generate and use vaccines against SARS-
CoV-2 (the cause of COVID-19) was likely the most controversial topic among different communities. Being new developed and lack of longitudinal
characterization of these vaccines, the growing concerns were expectable. Now, regarding the conduction of large global studies, it is more
possible to figure out the ambiguous characteristics of common anti-COVID-19 vaccines. The aim of the present study was to make a rapid
overview on the efficacy and side effects of eight common COVID-19 vaccines used in Iran (Sinopharm, Oxford-AstraZeneca, BIV1-Coviran
(COVilran Barekat), Pastocovac, Sputnik V, Covaxin (Bharat), Noora, and Pfizer-BioNTech). Using the designed search syntax, composed of MeSh
terms, the published records were searched in PubMed database. The high-quality articles, meeting the inclusion criteria, were exploited to
extract the interesting data. The final data pool, minded for all eight vaccines, was summarized, categorized, arranged, and presented separately.
The trimmed findings demonstrated that all approved vaccines have several mild to moderate side effects. The final results of the present study
depicted a big picture of commonly used vaccines and rapidly overviewed their efficacies and side effects.
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Introduction

Overcoming the COVID-19 crisis is a hot topic which has
involved scientific societies. Regarding no causal treatment
is currently introduced; vaccination has been taken into
account as the most robust confronting strategy against
SARS-CoV-2 virus. There are three headings over an ideal
vaccine. i) Safety and efficacy as the main features, ii)
Immune response consistency, iii) Achievable approaches
for vaccine development. Low cost, ease of administration,
shelf stability, and multivalency are other characteristics of
an ideal vaccine.! Numerous vaccines have been developed
to prevent COVID-19.2® Following the information published
by COVID-19 vaccine trials and approvals database, led by
the department of epidemiology and biostatistics in the
school of population and global health at McGill university,*
there are 230 COVID-19 vaccine candidates (89 vaccines in
phase II1, 71 vaccines in phase 1l, 58 vaccine in phase | and
12 vaccines no longer progressed) out of which 47 vaccines
received approval for use (Table 1). Currently available
vaccines against SARS-CoV-2 have shown significant

immunity and have actually raised the antibody-mediated
responses.® However, there are large differences among the
developed vaccines in terms of the platform (Figure 1),
efficacy, and side effects, which have made experts and
different scientific communities hesitant to choose the right
option.

Various studies on these vaccines demonstrated that the
vaccination induces humoral and cellular immune responses.®
These induced responses must have neutralizing properties
and, on the other side, must not cause adverse effects.
Locally or globally, a mass of studies have been conducted
to determine the efficacy and side effects of COVID-19
vaccines. However, the reported data are not sufficient
enough to make a firm decision for all individuals.

Apart from the vaccine technology, the host factors
(immune-senescence, diet, microbiota, comorbidities, ageing,
gender, etc.) play significant roles in the vaccine’s effects.’
Nevertheless, different platforms and technologies used for
the development of COVID-19 vaccine® have undeniable roles
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Figure 1. Platforms Recruited to Develop Vaccine Against COVID-19.

roles in their efficacy and adverse effects.®

Although extensive data have been published in the form
of Randomized Clinical Trials (RCT), observational, and
review studies on the efficacy and side effects of vaccines,
the present study has tried to conduct a narrative review
study on the characteristics of the most common vaccines.

Materials and Methods
The present study was conducted to provide a rapid review

on the efficacy and adverse effects of the most common
COVID-19 vaccines, through which we discussed the main
characteristics of the top eight frequent vaccines including
Sinopharm, Oxford-AstraZeneca, BIV1-Coviran (COVlran
Barekat), Pastocovac, Sputnik V, Covaxin (Bharat), Noora
and Pfizer-BioNTech. To achieve this goal, every author
was assigned to one or two vaccines and searched through
the literature to find the most related publications. Studies
were identified by mining within the electronic database of
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Table 1. List of 47 Approved Vaccines

. Trials No. / Countries
No  Company: Symbol Platform countries No. with approval
1 Bharat Biotech: iNCOVACC Non-Replicating Viral Vector 4/1 1
2 CanSino: Ad5-nCoV-IH Non-Replicating Viral Vector 5/4 1
3 Gamaleya: Sputnik V Non-Replicating Viral Vector 25/8 74
4 Janssen (Johnson & Johnson): Jcovden Non-Replicating Viral Vector 26/ 25 113
5 Oxford/AstraZeneca: Vaxzevria Non-Replicating Viral Vector 71/33 149
6 Serum Institute of India: Covishield (Oxford/ AstraZeneca Non-Replicating Viral Vector 6/1 49
formulation)
7 Gamaleya: Gam-COVID-Vac Non-Replicating Viral Vector 2/0 1
8 CanSino: Convidecia Non-Replicating Viral Vector 14/6 6
9 Gamaleya: Sputnik Light Non-Replicating Viral Vector 713 26
10 Sinopharm (Beijing): Covilo Inactivated 38/16 93
11 Sinopharm (Wuhan): Inactivated (Vero Cells) Inactivated 9/7 2
12 Sinovac: CoronaVac Inactivated 40/10 56
13 Bharat Biotech: Covaxin Inactivated 16/2 14
14 Chumakov Center: KoviVac Inactivated 3/1 3
15  Health Institutes of Turkey: Turkovac Inactivated 8/1 1
16 Shenzhen Kangtai Biological Products Co: KCONVAC Inactivated 7/1 2
17 Shifa Pharmed Industrial Co: COVIran Barekat Inactivated 6/1 1
18  Valneva: VLA2001 Inactivated 9/4 33
19 Research Institute for Biological Safety Problems (RIBSP): QazVac Inactivated 3/1 2
20  Organization of Defensive Innovation and Research: Inactivated 3/1 1
FAKHRAVAC (MIVAC)
21 Bagheiat-allah University of Medical Sciences: Noora vaccine Protein Subunit 3/1 1
22 Instituto Finlay de Vacunas Cuba: Soberana 02 Protein Subunit 7/2 4
23 Instituto Finlay de Vacunas Cuba: Soberana Plus Protein Subunit 5/1 2
24 Anhui Zhifei Longcom: Zifivax Protein Subunit 20/5 4
25  Biological E Limited: Corbevax Protein Subunit 7/1 2
26  Center for Genetic Engineering and Biotechnology (CIGB): Abdala  Protein Subunit 5/1 6
27  Medigen: MVC-COV1901 Protein Subunit 15/4 3
28  Livzon Mabpharm Inc: V-01 Protein Subunit 7/3 1
29  National Vaccine and Serum Institute: Recombinant SARS-CoV-2 Protein Subunit 3/2 1
Vaccine (CHO Cell)
30  Novavax: Nuvaxovid Protein Subunit 22/14 40
31 Razi Vaccine and Serum Research Institute: Razi Cov Pars Protein Subunit 5/1 1
32 SKBioscience Co Ltd: SKYCovione Protein Subunit 7/6 1
33  Takeda: TAK-019 (Novavax formulation) Protein Subunit 3/1 1
34 Serum Institute of India: COVOVAX (Novavax formulation) Protein Subunit 7/3 6
35  Vaxine/CinnaGen Co.: SpikoGen Protein Subunit 8/2 1
36 Vector State Research Center of Virology and Biotechnology: Protein Subunit 2/1 1
Aurora-CoV
37  Vector State Research Center of Virology and Biotechnology: Protein Subunit 4/1 4
EpiVacCorona
38  Pfizer/BioNTech: Comirnaty RNA 97 /31 149
39  Moderna: Spikevax RNA 74 /24 88
40  Gennova Biopharmaceuticals Limited: GEMCOVAC-19 RNA 2/1 1
41 Moderna: Spikevax Bivalent Original/Omicron BA.1 RNA 3/3 38
42 Moderna: Spikevax Bivalent Original/Omicron BA.4/BA.5 RNA 2/1 1
43  Takeda: TAK-919 (Moderna formulation) RNA 2/1 1
44 Pfizer/BioNTech: Comirnaty Bivalent Original/Omicron BA.1 RNA 3/5 32
45  Pfizer/BioNTech: Comirnaty Bivalent Original/Omicron RNA 3/1 32
BA.4/BA.5
46 Medicago: Covifenz Virus-like Particles (VLP) 6/6 1
47  Zydus Cadila: ZyCoV-D DNA 6/1 1

PubMed. All those discussed the different aspects of
COVID-19 vaccines were considered to complete data.

The used search script was as follows: (safety OR efficacy
OR efficiency OR side effects OR adverse effects OR
authorization) AND (COVID-19 OR SARS-CoV-2) AND
(vaccine OR “preclinical study” OR “clinical trial”) to
address all papers related to the topic.

The articles’ eligibility factors considered as inclusion
criteria were: the most updated and relevant original articles
under reputable publishers, full-text accessibility, compre-
hensiveness in results, those with high sample size and
citations and those focusing on safety and adverse effects of
anti-COVID-19 vaccine as the study scope. Findings have

been categorized and discussed in detail in the result sections
(Table 2).

Results

Oxford-AstraZeneca (ChAdOx1 nCoV-19; Codenamed
AZD1222)

After negotiation with multiple companies about financial
and distribution aspects, the Oxford-AstraZeneca vaccine
(ChAdOx1 nCoV-19; codenamed AZD1222) was manufactured
by the cooperation of Oxford University with AstraZeneca
Pharmaceutical and Biotechnology Company*® and revived
its Emergency Use Authorization (EUA) approval at December
8,2021.1
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Table 2. Summary of Efficacy and Adverse Effects of the Most Common COVID-19 Vaccines used in Iran

Vaccine

Platform

Country

Time of Vaccine Age
accessibility doses No.

Range

Efficacy

(%)

Main Side effects

Approval Ref.

Sinopharm
(BBIBP_corv)

Oxford-
astrazeneca

Barekat
vaccine

Sputnik V

Covaxin
(Bharat)

Pfizer—
BioNTech

Pastocovac

Inactivated

Non-
Replicated
Viral
Vector

Inactivated

Non-
Replicated
Viral
Vector

Inactivated

mRNA
vaccine

Protein
Subunit

China

UK-

Sweden

Iran

Russia

India

USA
&

Germany

Cuba

May 2021 2

February 2 >18
2021

March 2021 2

August 2 >18
2020

November 2 >18
2021

December 2 >16
2020

March 2021 2 >18

>18

18-75

79.6

70.6

82.5

91.6

81%

95

71

VVVVVVVVVVVVYVYVYY YVVVYYVYY

VVVYYYVYY

VVVVVVVVVYVVVYYVY VVVVVYY

YVVVYVYYVY

VVVYVVYYVY

Fatigue

Chill

Fever
Dizziness
Headache
Local reactions

Pain at injection site
Tenderness
Hyperthermia
Redness
Swelling
Induration
ltching
Malaise
Muscle ache
Joint pain
Fatigue
Nausea
Headache
Chills
Feverishness

Fever
Headache
Fatigue
Myalgia
Pain
Redness
Swelling

Headache

Asthenia
Hyperthermia
Myalgia

Joint

Pain at injection site

Pain

Swelling at injection site
Fever
Weakness
Fatigue

Muscle aches
Body aches
Headaches
Nausea
Vomiting

Loss of appetite
Chills

Systemic rash
Diarrhea

Fatigue
Headache
Muscle pain
Chills

Injection pain
Allergic reaction

Pain at injection site
Swelling at injection site
Erythema

Induration and

Local temperature
Fever

General discomfort

WHO (19, 40)

FDA (12)

Iran food (33)
and drug
association

Russian (26)
ministry of
health

WHO (21, 24)

FDA (30)

Iran food (36)
and drug
association
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Noora Protein Iran March 2022 -

Vaccine Subunit

» Local pain Iran food (38, 39)
> Induration and drug
> Redness association

The Oxford—AstraZeneca vaccine (ChAdOx1 nCoV-19)
has been produced from a common cold adenovirus, derived
from the stool of chimpanzees, which is no longer hazardous
for cells. After injection, it produces the SARS-CoV-2 spike
protein which is a target for human immune systems.°

Following the studies on 11636 participants (18-55 year-
olds (10218 [87.8%]), whites (9625 [82.7%]), and women
(7045 [60.5%])) through four RCT conducted in the United
Kingdom, South Africa, and Brazil, no hospital admission
related to COVID-19 in people who had been vaccinated
was shown.'? The primary analysis showed an efficacy of
70.4% for vaccine against COVID-19 after the second
dose.'? The serological findings revealed that the ChAdOx1
nCoV-19 vaccine induced a specific antibody response to
the SARS-CoV-2 spike glycoprotein Receptor Binding
Domain (RBD) after a single dose administration.*°

In a previous study, it was declared that AstraZeneca’s
COVID-19 vaccine provides protection against the Delta
(B.1.617.2) and Kappa (B1.617.1) variants.™®

According to the WHO announcement, pregnant women
should be aware of vaccination complications. Nevertheless,
it declares that the vaccine is unlikely to pose a risk to
breastfeeding and doesn't advise delaying or terminating
pregnancy because of vaccination.

Two doses of this vaccine with an interval of 8 to 12
weeks are proposed. There is a recommendation for an extra
dose for immunocompromised individuals. Some adverse
effects at the injection site including: pain, tenderness,
warmth, redness, swelling, induration, and itching and some
systemic adverse effects such as malaise, myalgia, joint
pain, fatigue, nausea, headache, chills, and feverishness
have been reported.®®

In a study, it has been indicated that this vaccine was safe
and greatly tolerated with a lower reactogenicity profile in
old individuals compared to younger ones.

Desalegn et al., reported that the prevalence of side effects
after the first dose was higher than the second one (90% vs.
69.7%). The most prevalent side effect was injection site
pain after both first and second dose of vaccine (63.8% vs.
50.4%) preceded by headache (48.8% vs. 33.5%), fever
(38.8% vs. 20.9%), muscle pain (38.8% vs. 21.7%), fatigue
(26% vs. 28.7%), tenderness at the site (27.6% vs. 21.7%),
and joint pain (27.6% vs. 20.9%).1

European countries put a stop to vaccination after some
reports of a blood clot which eventually turned out not to be
more than an occurrence among a population with other
vaccinations.’® In accordance with Knoll’s study, some
delayed onset side effects of Oxford—AstraZeneca have been
transverse myelitis, haemolytic anemia, and fever higher

than 40 °C.%?

A study on the Iranian population revealed that 29.4% of
Oxford-AstraZeneca vaccine recipients showed no adverse
effects after vaccination. However, chill/fever (45% vs. 7.5%),
skeletal pain (27.7% vs. 8.8%), and fatigue (24.2% vs. 15%)
were the most frequent adverse effects in first vs second
doses. Elders showed fewer symptoms in comparison with
younger recipients. Females also showed more symptoms
compared to males.*®

Sinopharm

BBIBP-CorV (Sinopharm) is another type of COVID-19
vaccine manufactured by China National Biotec Group
(CNBG). It contains chemically (Beta-propiolactone) inactivated
coronavirus and has been successfully tested on mammalian
species (rabbits, mice and primates). For instance, vaccination
with BBIBP-CorV effectively protects rhesus macaques
(Macaca mulatta).'’

Sinopharm was tested in humans through a RCT setting
for prophylaxis against COVID-19. Results obtained from
phase I/11 showed that the vaccine could be safe and well-
tolerated.’® Phase 111 results, in the UAE showed that the two-
dose- administration of this vaccine creates 78% effectiveness
in preventing COVID-19.18 Sinopharm received the WHO
emergency use listing (EUL) on May 7, 2021.

Following the study on 3,147,869 adults, conducted by Al
Kaabi et al., two doses of Sinopharm vaccine demonstrated
79.6%, 86%, and 84.1% effectiveness in preventing
hospitalization, intensive care need, and death in SARS-
CoV-2 infected patients, respectively.*®

Most adverse effects associated with Sinopharm have
been reported to be mild. The most prevalent complications
over injection sites were mild self-limiting pain, itching, and
swelling. The systemic types of adverse effects were general
complications such as fever, fatigue, inappetence, nausea,
constipation, mucocutaneous abnormalities, headache, diarrhea,
vomiting, itching, and joint pain.?® However, few serious
adverse effects have been observed.

According to a report by Babaee et al., 62.6% of the
individuals receiving Sinopharm vaccination did not show
any adverse effects after both doses. However, fatigue
(14.5%, vs. 8.9%), chill/fever (6.5%, vs. 2.6%), dizziness/
headache (4.1%, vs. 2.6%), and local reactions (3.5%, vs.
2.7%) were the most frequent adverse effects in first vs
second doses.

They also tracked the most frequent adverse effects
between different age ranges. They reported that chill/fever
among 30-50, dizziness/headache and skeletal pain among
50-60 year-olds participants were the most common symptoms.
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Other age ranges were prevalently involved with fatigue.®

Covaxin (Bharat)

In May 2020, the Indian Council of Medical Research
(ICMR) approved a virus strain for developing a fully
indigenous COVID-19 vaccine named Covaxin BBV152
(manufactured by Bharat Biotech). It is a whole virion (-
propiolactone inactivated SARS-CoV-2 absorbed to alum
(Algel-IMDG) needing a cold-chain (+2 °C to +8 °C)
preservation. This vaccine was administered to people over
the age of 18. To reach a full cell-mediated response, it is
advised to inject two doses (0.5 ml/dose) of Covaxin
intramuscularly into the deltoid muscle within 28 days
apart.?2

This vaccine has successfully completed three phases of
RCT. Phase Il with 25,800 members indicated an 81%
efficacy for this vaccine. Pain and swelling at the injection
site were mentioned as local side effects. However, fever,
weakness, fatigue, myalgia, headaches, nausea, vomiting,
loss of appetite, chills, systemic rash, and diarrhea were
cited as systemic side effects.?:*

Covaxin was added to the WHO EUL on November 3,
2021.2° This vaccine showed 100 and 90% neutralizing
effects against the Delta and Omicron strains, respectively.?®

Sputnik V

Russia launched Sputnik V as an adenovirus-based vaccine
against SARS-CoV-2 on August 11, 2020. This vaccine
carries two different recombinant adenoviral vectors (rAd26
and rAd5), encoding genes for SARS-CoV-2 spike
glycoprotein.?

Over this vaccine, an RCT was conducted on 21,977 adults
who were randomly assigned to the vaccine (n = 16,501) or
placebo group (n = 5476) between September 7 to November
24, 2020. Ultimately, 19,866 individuals received two doses
of vaccine or placebo and were included in the primary
outcome analysis. From day 21 after the first vaccination, 16
of 14,964 participants (0.1%) in the vaccine and 62 (1.3%)
of 4902 in the placebo group showed positive test results for
COVID-19. Therefore, the vaccine efficacy was 91.6% (95%
Cl: 85.6-95.2).%6

This vaccine was recommended to be administered to
individuals over the age of 18.%" It has been revealed that
Sputnik V is well tolerated and elicits a humoral and cell-
mediated immune response in healthy adults. The literature
published by Sapkal et al., demonstrated that COVID-19-
recovered patients vaccinated by Sputnik V had very high
neutralizing antibody titer in comparison with the COVID-
19 naive vaccinated subjects (180.2 [95% CI 84.43-384.6]
vs. 4601 [95% CI 2429-8717] for Delta variant).?

Sputnik V received its approval for administration in 74
countries on June 14, 2022. No serious or long-lasting
complication was seen after vaccination. However, some

mild adverse systemic and local reactions as well as changes
in laboratory variables have been reported.

The most frequently reported adverse effects (often after
receiving the second dose) were injection-site pain (58%),
hyperthermia (50%), headache (42%), asthenia (28%), and
joint pain (24%).%

Babaee et al., reported that 17.3% of the individuals
receiving Sputnik V vaccine, did not show any side effects
after both doses. However, fatigue (44.3% vs. 24.8%), local
reactions (20.7% vs. 18.6%), and chill/fever (29.9% vs.
22.1%) were the most frequent adverse effects in first vs
second doses. They also reported that elders and males
showed fewer adverse effects rather than other recipients.

Pfizer-BioNTech

The United States Food and Drug Administration (FDA)
approved Pfizer-BioNTech (BNT162b2) vaccine against
SARS-CoV-2 to be used in two doses within a 21 days
interval. Advisory Committee on Immunization Practices
(ACIP) advised using Pfizer-BioNTech COVID-19 vaccines
on 12 December, 2020 in the emergency situation.?

Pfizer_BioNTech COVID-19 vaccine is a lipid non-
particle formulated modified mMRNA vaccine encoding the
spike glycoprotein of SARS-CoV-2. Every dose should be
injected intramuscularly and used in people who are 16 years
or older. Pfizer BioNTech vaccine’s efficacy is about 94.5%,
and its immunity is persistent for at least four months.?

Through a randomized clinical trial (phase 1I/11), 43545
individuals aged 16 or older were randomly divided into two
groups (placebo and vaccine groups). Of them, 21720
individuals were injected with Pfizer and 21728 individuals
with a placebo.

A week after receiving the second dose, eight individuals
in the vaccine and 162 in the placebo group showed
COVID-19 positive test. The results of this clinical trial
revealed that the BNT162b2 vaccine is 95% (95% CI 90.3-
97.6) effective in protecting humans from COVID-19.%°

In accordance with the study by Oliver et al., the observed
side effects after BNT162b2 vaccination have been mild to
moderate. Grade three side effects which occurred in 8.8%
of individuals were fatigue (4.2%), headache (2.4%), muscle
pain (1.8%), chills (1.7%), and pain at the injection site (1.4%).%
Kadali et al., reported that 64.5% of participants experienced
one or more symptoms, and among them, only 0.62% needed
emergency help, and 0.25% needed hospitalization.®

BIV1-Covlran (COVIran Barekat)

BIV1-Coviran (COVIran Barekat) is an inactivated whole
virus particle vaccine which has been produced by Shifa
Pharmed Industrial Group in Iran. The protection and
immunogenicity of COVlran Barekat have been evaluated
through a preclinical research in mice, rabbits and non-
human primates.*
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In a single-center, double-blind randomized clinical trial
(phase I/11), 332 patients (52 in phase I and 280 in phase I1)
with no history of COVID-19, with an age range of 18-75
year olds were enrolled into the study. The initial safety
assessment was checked in phase I. Fifty-six volunteers in
phase | were divided into three groups. The first group (24
participants) received 3 ug, the second (24 participants)
received 5 pg of the vaccine, and the third one (8 participants)
received placebo on days 0 and 14. After safety validation,
280 participants enrolled in phase Il for more evaluation of
safety and efficacy. On day 42, through the conventional
virus neutralization test (CVNT), 82.5% of vaccinated
participants neutralized SARS-CoV-2 at 1/64 times serum
dilution. %

Accordingly, 152 (54.0%) of the participants who had
enrolled in phase Il experienced side effects. No serious
adverse event was found in vaccinated patients in phase I/11.
However, some mild to moderate side effects such as pain at
the injection site, weakness, and headache were observed.

RCT Phase Il on COVlran Barekat has been started in
March 2021, in which 20000 volunteers received 5 pg of
BIV1-Covlran on days 0 and 28 (IRCT registration number:
IRCT20201202049567N3).

In a historical cohort study, conducted by Mirahmadizadeh
et al., the data of 72162 participants who received two doses
of BIV1-Covlran was analyzed. There was a 2.64 incidence
density of confirmed COVID-19 per 100000 person-days.
The effectiveness of the BIV1-Covlran vaccine in the
prevention of infection (positive RT-PCR), hospital admission
(suspicious/definite), hospital admission (definite), death
(suspicious/definite), and death (definite) were 87.1%,
85.5%, 86.4%, 97.7%, and 98.3%, respectively.3*

PastoCovac (SOBERANA 02/FINLAY-FR-2)

SOBERANA 02 vaccine has been made by the Finlay
Institute of Vaccines in Cuba. It is the first conjugated vaccine
developed for SARS-CoV-2 in which the recombinant
Receptor Binding Domain (RBD) protein has been conjugated
to Tetanus Toxoid (TT). This vaccine was administered to
people aged over 18 and has successfully completed three
phases of clinical trials. It received emergency use
authorization in Iran in June 2021.

In the meantime, the evaluation consequences have
indicated that SOBERANA 02 efficacy is 71% for the
prevention of COVID-19.%5% The results showed an increase
to 92.4% after adding a dose of SOBERANA Plus as a third
booster.® Pain and swelling at the injection site, erythema,
induration, and local temperature were mentioned as its local
side effects, and fever and general discomfort were cited as
systemic side effects.®%%"

In the first phase, the solicited adverse effect of local pain
and the unsolicited adverse effect of high blood pressure
were reported.

In the second phase, the solicited side effect of pain at the
injection site and unsolicited adverse effect of headache
were reported. In terms of immunogenicity, the first and
second phases were almost similar to each other and were
reported to be over 75%. In the third phase, the immune-
genicity of this vaccine was about 70%, and the solicited
adverse effects of local pain and reaction at the injection site
and unsolicited side effects of high blood pressure and
headache have been reported.®

Noora Vaccine

Noora is a new recombinant COVID-19 vaccine candidate
developed in Iran. It is composed of three truncated recombinant
proteins (truncated spike protein, receptor-binding domain
(RBD), and nucleoprotein (N)). Up to now, a pre-clinical
study and a randomized double-blind placebo-controlled
Phase | trial (RCT phase I) have been published on this
vaccine candidate through which its safety and immune-
genicity have been evaluated in mice, rabbits, primates, and
human beings.

Through the pre-clinical study, the researchers scheduled
an immunization program with different compositions of
active agents and adjuvants to investigate all features of their
vaccine in animals. The results showed that at the best
condition, the candidate vaccine generates a high titer 1gG at
doses of 80 and 120 pg. The results also revealed that Alum,
AS03, and Montanide adjuvants caused the immune system
to raise a higher titer of antibodies. However, the highest
neutralization rate was observed over immunization with
Alum adjuvant. The Noora candidate did not show cytotoxicity
and pathologic effects in animals.

Conducting phase | RCT, Salimian et al., evaluated the
safety and immunogenicity of Noora vaccine in adults.
Totally 70 cases were included in their study, out of which
60 individuals completed the trial. They reported no severe
adverse effects for Noora. However, local pain, induration,
and redness at the injection site were observed as mild to
moderate adverse effects for this recombinant vaccine. In
comparison with the placebo group, significant levels of
Anti-RBD and neutralizing antibody were detected in test
individuals. The authors stated that this trial has demonstrated
an acceptable safety and significant seroconversion rate in
human beings.*

Conclusion

Nowadays, it has been proved that vaccination is the most
effective way to encounter the COVID-19 pandemic and
decrease its morbidity and mortality. Hitherto, several
vaccines have been used in Iran. Nevertheless, Pfizer was
the alleged most efficient vaccine in literature, Sinopharm
had been the most frequent with the least adverse effect
vaccine used in Iran. In addition, all features of these two
vaccines summarized in this rapid report were obtained
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mainly from non-Iranian studies. Therefore, some meritorious
studies are needed to evaluate the efficacy and safety of
these vaccines exclusively for the Iranian population. Perhaps
our key limitation in this study was the lack of access to all
data related to vaccines due to lack of publication or
incomplete data.
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