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Abstract

Context: During the past three decades, the Middle East has experienced three major viral epidemics. Coronavirus disease 2019 (COVID-19)
is a pulmonary disease which has been first reported in China in the early third decade of the 21st century and quickly infected people in Asia,
the Middle East, and the entire world. This pandemic is life-threatening and has caused widespread financial losses; however, the exact extent
of the damage is still unclear.

Evidence Acquisition: This review study aimed to present the latest on the COVID-19 symptoms, pathogenicity, host immune responses,
etiology and epidemiology, transmission routes in the Middle Eastern countries, especially Iran, and the role this country plays in the
spread of the disease. The search was conducted using Google scholar, PubMed, Scopus, and ISI Web of Science to identify relevant studies
published from 2019 to 2021.

Results: Many countries do not have sufficient equipment to prevent, identify, and treat the disease and still have major challenges in
controlling this deadly virus. In Iran, a Middle Eastern country, people faced widespread disease and deaths due to the lack of facilities caused
by heavy economic and political sanctions. These challenges affect not only Iran but also many neighboring countries. Over time, mutations in
the SARS-CoV-2 virus led to the emergence of various variants of the virus, such as Alpha (B.1.1.7), Beta (B.1.351), Gamma (B.1.1.28.1), and
Delta (B.1.617.2).

Conclusion: Different variants of SARS-CoV-2 virus pose a substantial menace to public health due to their high transmissibility and
ability to escape the immune system. Recently, concerns have increased about the risk of hospitalization and the high spread rate of the

COVID-19 delta variant.
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1. Context

Until recently, coronaviruses, including HCoV-
229E, HCoV-NL63, HCoV-HKU1, and HCoV-0C43 have
been introduced as mild virulent human viruses
worldwide. The most popular coronaviruses in the last
two decades include the Middle East respiratory
syndrome coronavirus (MERS-CoV) and severe acute
respiratory syndrome coronavirus (SARS-CoV) with
high mortality rates (1). The MERS-CoV virus was
identified in a sputum sample of a man with
pneumonia in the Middle East (Saudi Arabia) in 2012
(2). In 2019, a severe respiratory disease that could
infect lung cells by the new COVID-19 virus was
reported from Wuhan city of China and was
subsequently declared a pandemic by the World
Health Organization (WHO). More than half a million
people worldwide became infected and thousands
died within months of the outbreak (3-5). On January
30, 2020, the WHO introduced the COVID-19 outbreak

as a public health emergency and an international
concern that posed a serious risk to countries with
vulnerable health systems. It was announced that
COVID-19 might be prevented by the early detection,
isolation, rapid treatment, and implementation of a
potent COVID-19 tracing system for the early detection
of potential virus carriers (6, 7). Despite warnings
given by WHO, the COVID-19 virus was not controlled
well around the world and turned into a formidable
pandemic (6). WHO website provided the daily reports
on the number of COVID-19 cases in different areas of
the world with the highest number of infected cases.
Regarding the fact that the Middle Eastern countries
have less equipped health systems, compared to
developed countries, they play an important role in
disease transmission (8). Recently, concerns have
increased with the outbreak of the delta variant of
COVID-19. Delta variant of COVID-19 was first
reported in India and became more dominant than the
alpha (Kent) variant which was first detected in the

Copyright © 2021, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly

cited


https://ircmj.com/index.php/IRCMJ/article/view/1394
http://creativecommons.org/licenses/by-nc/4.0/)

Shakibnia P et al.

UK. This delta variant has become a cause of concern
due to the higher risk of hospitalization and the rate of
spread (delta variant is roughly 60% more
transmissible than the alpha variant) (9-10).
Therefore, the number of infected cases increased
rapidly in Iran, Pakistan, Kazakhstan, Bangladesh, Iraq,
South Korea, Japan, Thailand, Malaysia, Myanmar, and
Vietnam. However, it should be noted that Japan has
been the most immunized country among the
mentioned countries, with only 17.9% of the people
being fully vaccinated (9). Meanwhile, due to Iran’s
strategic location in the Middle East, and the fact that
more than 90% of the people have not been still
vaccinated, this country can pose a serious threat for
the transmission of delta variants of COVID-19. This
review article has summarized the general symptoms
of COVID-19, the etiology and epidemiology of the
disease, the transmission routes, the pathogenesis and
host immune responses, and the status of the COVID-
19 outbreak in the Middle East, and possible problems
of delta variant in Iran.

2. Symptoms

Based on the clinical findings, known symptoms of
COVID-19 infection range from simple respiratory
problems to septic shock (10). The symptoms of
COVID-19 develop approximately 5.2 days after
infection and lasts 41 days at a minimum and up to
the end of one’s life at maximum, with an average of
14 days (11). According to the results of hospitalized
patients, most cases of COVID-19 (about 80%)
presented without symptoms or with mild symptoms,
while some other cases presented with severe
symptoms (12, 13). The emergence of symptoms and
their severity depends on the age and immune system
of patients, and the most common symptoms of
COVID-19 include fever, myalgia, cough, shortness of
breath, and fatigue. It can also be associated with the
appearance of sputum, hypoxemia, headache,
haemoptysis, and lymphopenia (12, 14, 15). In
addition, the results of another study have shown that
patients infected with COVID-19 also develop other
symptoms, such as nausea, vomiting, chest pain, and
confusion (16). Other than clinical signs of pneumonia
detected by chest CT scans, there are a number of
abnormal features, such as acute respiratory distress
syndrome, secondary infections, pneumothorax,
RNAaemia, the incidence of grand-glass opacities, and
acute cardiac injury that can lead to the patient’s
death (12, 17). In some cases, opacities affect both
lungs (bilateral multiple lobular and subsegmental
areas of consolidation in comparison to viral
pneumonia), lead to increased inflammation, and
result in the worsened condition of patients due to the
development of pulmonary opacities (12, 18).
Moreover, COVID-19 has some unique clinical features
that affect the lower airways. However, upper
respiratory tract symptoms include sneezing,

rhinorrhoea, and sore throat (19). As confirmed by
previous epidemics, patients with underlying
comorbidities are expected to experience a more
severe clinical course (20). It should be noted
that patients infected with COVID-19 exhibit
gastrointestinal symptoms, such as diarrhea.
Therefore, health care workers need to test patients’
faeces and urine specimens to interrupt transmission
routes of the disease (19). While the appearance of all
symptoms helps diagnose the disease, in some cases
the patient may be a carrier without symptoms (21).
The findings of a study conducted on 24
asymptomatic individuals who were in contact with
patients showed that all of them were positive for
COVID-19, based on molecular testing. After
hospitalization, five patients showed symptoms,
including cough, fever, and fatigue, 12 cases had
typical CT images with ground glass opacities, and five
cases had stripe shadow in lung, based on their CT
images. However, seven cases had no symptoms and
normal CT images. Therefore, monitoring and
evaluation of people who have been in close contact
with patients are very important for the disruption of
the transmission pathway (22). Olfactory sensation
disorder is an interesting symptom of COVID-19,
which is said to occur in two-thirds of all patients and
seems to be a temporary symptom. Odor disorder
appears to be distinct from rhinitis or upper
respiratory tract olfactory disorders caused by
COVID-19 since most patients experience a relatively
sudden onset of olfactory symptoms and almost a
complete olfactory loss (almost anosmia, rarely
Hypoxemia). In addition, there are usually fewer side
effects, such as nasal breathing, nasal obstruction,
clinical joint rhinitis or excessive diarrhea in patients
with COVID-19. The pathomechanism of COVID-19 in
causing olfactory nerve damage (usually maintaining
a sense of taste) is still unclear (23). All of these
symptoms are probably observed in delta variant of
COVID-19. Currently, patients who contract COVID-
19 in the UK experience the disease as something
similar to a severe cold. Loss of taste and smell and
shortness of breath were no longer prominent
symptoms which can be related to the delta variant
of COVID-19, vaccination status, and the age of
infection which complicate control efforts. It has
been shown that symptoms of delta variant
appeared to be milder than COVID-19 symptoms,
and therefore the patient might be wrongly
diagnosed with hay fever or cold and not be isolated
as a result (24). It has been reported that all key
transmission parameters in delta variant of COVID-
19 including the generation time (the interval
between infection of the primary and secondary
cases), the incubation period (the period of time from
infection to illness onset), and the serial interval (the
interval between the onset of symptoms in primary
and secondary cases) occurred in shorter periods of
time than previous variants (25) (Figure 1).
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Figure 1. A summary of different symptoms of patients during COVID-19 disease

3. Etiology and Epidemiology

Coronavirus, as a potential cause of colds and
respiratory diseases, has been identified for less than a
century (26). Coronavirus is a virus from the family of
positive-sense single-stranded RNA viruses belonging
to the beta-coronavirus genus (27). The diameter of
the virus is nearly 60 to 140 nanometers with spikes
on the surface of the virus structure which can be
polymorphic, oval, or spherical in shape. Cell lines can
grow up to four days in ex-vivo conditions on Vero
E6/Huh-7. The genomic RNA size of the virus is 29903
bp, and (Membrane)-N, 5-leader-UTR-replicase S,
(Spike)-E, (Envelope)-M, (Nucleocapsid)-3 UTR poly
(A) tail with unknown open reading frames from the
genome (28). Based on genome sequencing results,
COVID-19 is very similar to bat-SARS, such as bat-
SARS-like (SL)-ZC45 and bat- SL-ZXC2 (29). Genome
analysis of COVID-19 revealed about 80% similarity to
the SARS-CoV genome; however, less similarity was
observed with the MERS-CoV (30). The National
Administration of Traditional Chinese Medicine
reported that COVID-19 was highly sensitive to
chlorine disinfectant, 75% ethanol, and 56 °C for 30
min, and even peracetic acid can inactivate the virus
(31). According to the findings of a previous study,
coronaviruses can be eliminated by exposure to other
disinfectants, such as 0.5% hydrogen peroxide or 0.1%
sodium hypocrites within 1 min; however, some
biocidal agents, such as 0.05-0.2% Benzalkonium
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chloride or chlorhexidine digluconate (0.02%) are not
as effective on virus inactivation (32). Human
coronaviruses are sensitive to quaternary ammonium
compounds, cetylpyridinium chloride, and ultraviolet
(UV) light (33). The SARS-CoV-2 has the receptor
called angiotensin-converting enzyme 2 (ACE2) that is
a surface molecule and highly expressed in lung AT2
cells, esophageal epithelial cells, as well as ileum and
colon enterocytes (34, 35). Studies conducted on
patients with viral pneumonia have shown that
exposure to high-risk animals increases the likelihood
of infections that are transmitted from animals to
humans. It was also reported that the novel COVID-19
originated from wild bats and its genome was very
similar to that of the SARS-CoV, despite some genetic
differences (36-38). Although research demonstrated
that COVID-19 pneumonia originated from the Huanan
seafood market in Wuhan city of China in December
2019, there were cases of laboratory-confirmed
COVID-19 infected patients who were not exposed to
the market (37, 39, 40). This indicates the fact that
COVID-19 can be transmitted from human to human,
and the intermediate host for the spread of the virus is
still unknown (41, 42). The Spring Festival is the most
famous traditional Chinese festival, where COVID-19
(like the SARS epidemic) spread during the festival,
with around 3 billion people traveling around the
country. The festival was held between January 10 and
February 18, 2020, and led to a rapid increase in
COVID-19 cases. Wuhan city of China has been the
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center of the Spring Festival transportation network
and became a main epidemic center during Spring
Festival. The large-scale travel volume provided
favorable conditions for the transmission of this highly
contagious disease and created severe problems in the
prevention and control of epidemics (43). In addition,
it should be noted that demand for sheep, pigs, poultry,
dogs, and cows is high in the Chinese Spring Festival;
therefore, it has been suggested that dogs, sheep, pigs,
and cows may serve as betacoronavirus reservoirs in
this festival. However, some scientists believe that pigs
are the intermediate host of the COVID-19 and that the
virus has been transmitted from pigs to humans (26,
44). Following the localization of the epidemic in
Wuhan city of China, COVID-19 disease was
transferred to other cities and provinces, and
eventually, it was observed in the Asian, African,
European, Pacific, and American countries (3, 45). At
this time, it is difficult to determine the death rate of
COVID-19 precisely since the actual number of infected
people is still unknown. However, according to the
obtained reports, about 2.84% of patients died by
novel COVID-19, and at least 10% of cases showed
severe clinical symptoms (15, 46). Over time,
mutations in the SARS-CoV-2 virus have led to the
emergence of various variants of the virus, including
Alpha (B.1.1.7), Beta (B.1.351), Gamma (B.1.1.28.1),
and Delta (B.1.617.2) variants. These variants posed a
substantial public health menace due to their high
transmissibility and ability to escape the immune
system (47). The occurrence of mutations containing
L452R and P681R in the SARS-CoV-2 spike protein’s
receptor binding domain of the delta variant (amino
acid change inside 438-506 position) was found to be
correlated with high transmissibility as well as fast
spread of severe cases of this variant in India.
Furthermore, these mutations raised concerns about
the impact of this variant and its ability to evade
vaccines (48). According to the results of genetic
studies, the delta variant is rapidly outcompeting
alpha, and is a predominant lineage in the UK at
present. Moreover, the latest statistics indicated that
the delta variant is now accounting for 72.93% of all
the new cases. Mutation in L452R can be contributed
to increased interaction with the ACE2 receptor of the
spike protein of delta variant and most likely enhanced
the infection rate. In addition, other mutations (i.e.,
E484K/E484Q) enhanced the binding affinity through
changing the electrostatic interactions, and newer
hydrogen bindings occurred simultaneously (49). The
very high rate of COVID-19 delta variant transmission
is a major problem among individuals, compared to
previous variants. The COVID-19 infections continued
to increase intensely after the double mutated delta
variant was detected in India. Therefore, the new daily
cases pushed the healthcare system of India to the
brink of collapse, and hospitals faced a shortage of
beds and a lack of oxygen supply for critical patients.
The delta variant of COVID-19 are transmitted from

India to many neighboring countries (due to frequent
travels to India from other countries) to the point that
all South Asian countries are now infected with the
virus (50). The findings revealed that the delta variant
of COVID-19 was extremely transmissible within
households and in indoor sports settings (51). At
present, various lineages are circulating in India and
worldwide, and the speedy spread of delta variant
compared to other variants can probably be due to
natural selection and genetic displacement of the
SARS-CoV-2 genome.

4. Transmission routes

It should be noted that many people infected with
COVID-19 in the Chinese animal market have been
exposed to live animals; therefore, it appears that
COVID-19 is of zoonotic origin. Many studies have
been performed to identify COVID-19 intermediate
reservoirs or carriers (i.e, intermediate host animals);
however, the researchers have not reached a
consensus in this regard (26, 52, 53). According to
genomic analysis, most similarities have been
observed between human COVID-19 and the bat
coronavirus genomes; therefore, the bat is most
probably the intermediate host (27, 54). It has been
proposed that other live animals, such as bats, camels,
cattle, and cats can also be infectious agents for the
transmission of COVID-19 (10, 55, 56). Numerous
studies have reported that COVID-19 infection spreads
through human-to-human by droplet particles.
Droplet-borne pathogens can spread through close
contact of a patient with a healthy person. In general,
these pathogens do not remain infectious for a long
period and cannot travel a relatively long distance;
however, it appears that COVID-19 can potentially
travel longer in the air. Therefore, it is necessary to
place the patients in a single room, keep a distance of
three feet with the patient, and use a mask for
combating these pathogens (14, 57, 58). A study
investigated the transmission of COVID-19 from
mother to child in the third trimester. The results
revealed that all of the women were infected; however,
no mother-to-child transmission event was observed.
Regarding the fact that all pregnant mothers
underwent cesarean section, it was not clear whether
the transmission of the disease occurred during
vaginal birth (59).

Regarding the difference between the delta variant
of COVID-19 and previous variants, it should be noted
that the delta variant is an “improved” version of the
alpha variant and more transmissible due to sets of
mutations, especially important mutations in its spike
protein. One of the mutations in the virus has occurred
at the furin cleavage site, which has enhanced the
adaptability of the delta variant to the human airway,
compared to the Wuhan virus (60). The delta variant is
“fitter in human airway cells”, which results in the
raised amount of the virus in the infected patients.
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Therefore, more viruses are thrown out into the air
and passed to others. Regarding the fact that the delta
variant is better at infecting human airway cells,
populations would probably be infected after a shorter
exposure time (60).

5. Pathogenesis and host immune

responses

The pathogenesis of COVID-19 is not yet well
understood; however, similar to SARS-CoV and
MERS-CoV, it can provide much information about
the mechanism of pathogenesis (61). Human-to-
human transmission by close contact is the main
pathway for the transmission of COVID-19 infection
when the droplets of an infected person spread
through a cough or sneeze (62). The same as SARS-
CoV, COVID-19 binds to the ACE2 receptor on the cell
surface through the spike (S) protein and then enters
the cell (28, 62). The process of entry into cells occurs
through a direct fusion of the membrane between the
virus and cell membrane of the host. The fusion is
caused by the occurrence of an important proteolytic
event at the S20 position of the protein S of
coronavirus (63, 64). In addition to membrane fusion,
clathrin-dependent and independent endocytosis
pathways have also been implicated for the entry of
SARS-CoV into the cell (65, 66). When the virus enters
the cell, it releases its genome into the cytoplasm,
which translates it into two proteins (i.e., polyprotein
and structural protein) and then replicates the viral
genome (67). The newly synthesized glycoprotein
envelope is inserted into the endoplasmic reticulum
(RE) or Golgi membrane, and the nucleocapsid is
formed by a combination of genomic RNA and
nucleocapsid protein. In the next stage, the viral
particles germinate in the endoplasmic reticulum-
Golgi intermediate compartment (ERGIC). Eventually,
vesicles that carry the virus combine with the plasma
membrane to release the virus out of the cell (62).
The delivery of viral antigens to the antigen-
presenting cells induces the central antiviral
immunity in the body when the virus enters the cells.
Virus peptide antigens are presented with the major
histocompatibility complex and identified by specific
cytotoxic T lymphocytes (68). Antigen presentation
results in the stimulation of humoral and cellular
immunity by virus-specific B and T cells and
produces a pattern of IgM and IgG antibodies against
SARS-CoV virus similar to acute viral infections in
which IgG plays a protective role (69). CD4+ and CD8*
T cells were over-activated in cellular immunity and
were significantly reduced in the peripheral blood of
patients with SARS-CoV-2. The CD4* and CD8*
memory T cells produced against coronavirus can be
present for up to four years (even up to 6 years in
some individuals) in the recovered patient’s body
(even in the absence of antigen) and result in capable
T cell proliferation, delayed-type hypersensitivity
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response, and IFN-y production (70, 71). Acute
respiratory distress syndrome (ARDS) is a common
immunopathological event occurring in SARS-CoV
and MERS-CoV infections and is the most important
cause of COVID-19 death (12, 72). Cytokine storm is
one of the main mechanisms involved in ARDS, in
which large amounts of pro-inflammatory cytokines,
such as IFN-q, IFN-y, IL-16, IL-6, IL-12, IL-18, IL-33,
TNF-a, G-CSF, IP-10, MCP-1, MIP-1A, TGFp as well as
chemokines, such as CCL2, CCL3, CCL5, CXCLS,
CXCL9, and CXCL10 are produced and released by
immune cells against coronavirus infection (12, 73,
74). The cytokine storm leads to a deadly and
uncontrolled systemic inflammatory response in a
patient, through which the immune system attacks
the body, causes ARDS, respiratory failure, shock,
multiple organ failure, and even death in severe cases
(72, 75).

The rate of transmission is higher in the delta
variant of COVID-19, and it can escape the immune
system more easily. Moreover, this variant affects
human airway cells more than other variants.
Therefore, the rate of inflammatory responses will
likely be higher in this variant as a result (47, 60).
The high prevalence of the delta variant leads to a
shortage of beds and an increase in the number of
patients. As a result, the health system of countries,
especially countries with poor health systems, cannot
cope with this variant, and cytokine storms caused by
this disease can be very dangerous for patients.

6. Iran as the center of important events
in the Middle East

The Middle East is a special geographical region
encompassing most of the West Asian and Egyptian
countries, with a total of 17 countries with different
ethnicities (76). The region is one of the most
populous political and economic centers in the world.
People in this region perform many unique and
varied religious and cultural practices, including the
annual Hajj, pilgrimage to Mashhad city of Iran,
traveling to both rural and urban areas, and using
camel for food, medicine, and business (76, 77).
About 2.5 million Muslims from 180 countries travel
to Saudi Arabia every year to perform the Umrah
Hajj. In addition, Karbala’s annual pilgrimage is
another Shia Muslim ritual that lasts for 40 days, with
more than 20 million people gathering in Karbala,
Irag. Many pilgrims become ill and hospitalized due
to respiratory tract disease during these religious
events (78-80). Moreover, risk factors for severe
diseases are common among people in the Middle
East (76). These unique features have created
favorable conditions for the rapid spread of newly
mutated viruses.

As indicated by previous surveys, three major
viral epidemics have occurred in the last three
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decades, all originating from regions in Asia and the
Middle East and spreading to other countries in the
world (81-83). In the first decade of the 21st century,
the world was witnessing the devastating outbreak of
SARS in China. The emergence of MERS syndromes in
the second decade of this century led to the outbreak
of a severe respiratory epidemic in the Middle East,
Europe, Africa, Asia, and North America (84, 85).
Beginning in the third decade of the 21st century in
China, COVID-19 infected people all around the world
within a few months (86). In this condition, Iran has
played a very important role among the Middle East
countries due to the largest number of COVID-19
infected cases and mortality rate. Several countries in
the vicinity of Iran (i.e., Bahrain, Irag, Kuwait, Oman,
Afghanistan, Saudi Arabia, Qatar, and Pakistan) and
even more remote countries (e.g., Estonia, Georgia,
New Zealand, and Belarus) reported the COVID-19
cases transmitted from Iran (Figure2) (8, 87, 88).

An important point to note here is the poor
economic condition of Iran due to crippling
sanctions that have been imposed on this country
for decades and have reached the highest level
shortly before the COVID-19 epidemic. In 2019, the
United States increased the sanctions and
economically pressured Iran. These sanctions even
included heavy penalties imposed on non-American
companies for trading with Iran which has affected
the overall potential of the health sector and
resulted in the rapid growth of the disease and lack
of facilities to combat COVID-19. Accordingly, with
the sudden increase in COVID-19 cases, the issue of
outbreak and control has come to the forefront, and
a National Committee was formed to fight COVID-19
using skilled personnel, facilities, and knowledge
available in the country (89).

Figure 2. Distribution of confirmed cases of COVID-19 from Iran
to other coun

Iran used national media to disseminate
protective recommendations of WHO which
requested people to wash hands frequently, keep a
distance of at least one meter, avoid hand-to-face
contact, wear a mask, and refer to medical centers
upon the appearance of the disease symptoms, such
as fever, cough, and shortness of breath. Other
measures taken in this regard included a) obstruction
of crowded areas of pilgrimage, tourism, markets,
kindergartens, schools, and universities, b) reduction
of office work hours, c) cancelation of Friday prayers
and sports competitions, d) disinfection of public
places, e) identification of COVID-19 suspects on New
Year’s holiday trips, and f) formation of groups in
health centers for the diagnose of the disease (89).
People have been faced with a shortage of preventive,
pharmaceutical, and laboratory equipment during the
forced sanctions, and shortly there was an increase in
mortality which was considered a danger to the
neighboring countries (8, 88, 90). Many countries
(even those not close to Iran) have reported the
prevalence of COVID-19 originating from Iran, and
there is a possibility that these cases include the delta
variant as well. In a study, lineages were identified as
the delta variant for the first time in Pakistan, and the
infected patients were associated with international
travel with one patient traveling back from Saudi
Arabia and the other from the Middle East.

Delta variant in infected patients with travel
history to Saudi Arabia exhibited high similarities to
viral isolates from Bangladesh, England, and India. A
close correlation with Indian isolates was observed
in another patient with a history of Middle East
travel. There were reported cases infected with
B.1.617.2 (Delta) variant which had traveled back
from Bahrain to Pakistan. One significant mutation
E484Q was found in this variant which made it more
resistant to monoclonal antibodies and contained
bamlanivimab and convalescent plasma (91, 92). The
first detected and reported cases of patients with
COVID-19 included two Omani nationals in Oman
who had returned from a trip to Iran. This data
proposes the introduction of the delta variant
through the importation of patients from different
Middle East countries (93). Although vaccination is
taking place in the Middle Eastern countries, the
delta variant has still the ability to escape the
immune system due to the slow vaccination rate in
these countries. It was reported that a single dose of
the Pfizer-BioNTech or AstraZeneca vaccines was
50% and 33% effective against Alpha and delta
variant of COVID-19 (three weeks after the first
dose), respectively. However, the effectiveness of
Pfizer-BioNTech and AstraZeneca vaccines against
the delta variant has been reported to increase up to
88% and 60% two weeks after the second dose,
respectively (60). Furthermore, it was presented
that mRNA-based vaccines were effective and
induced a substantial antibody response against the
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known delta variant of COVID-19, while the
neutralizing levels were significantly lower,
compared with the original virus variant (48). On the
other hand, the ease of restrictions (about two years
after the onset of the disease) following the start of
vaccination and the reduced number of patients led
to the spread of the mutated form of delta variant in
Iran. The pure scientific basis of delayed COVID-19
restriction ease allowed more population groups to
receive two doses of the vaccine.

After the second dose of the vaccine, it takes about
7 days for the immune system to be boosted up
against the virus (60). To this date, less than 10
percent of Iran’s population are vaccinated, and
sanctions impacted the vaccination process
profoundly. Although the country has become self-
sufficient in the production of medical equipment
such as masks, gloves, and disinfectants, the medical
staff are exhausted, and there is a lack of empty
hospital beds for the patients with delta variant that is
rapidly spreading throughout the country and
creating the fifth wave of the disease. Many of the
drugs required for the treatment of COVID-19 are
either scarce or very expensive in Iran due to the
imposed sanctions. Therefore, the strategic position of
Iran in the expansion of COVID-19 in the Middle East,
and the circulation of the delta variant among Iranians
should be an early warning to national health
authorities to take timely decisions in this regard. This
also highlights the urgent need for tracing the virus
and preventing its spread, which requires the
cooperation of various global organizations.

7. Conclusion

The COVID-19 pandemic has led to a daily increase
in the number of patients and mortality in different
countries. Identification of asymptomatic people who
are in close contact with patients can help break the
chain of transmission. However, prevention of the
disease, identification of asymptomatic individuals, and
timely treatment of COVID-19 cases require adequate
facilities. However, despite having the highest rate of
incidence and mortality in the Middle East, Iran cannot
potentially cope with the COVID-19 due to the shortage
of facilities, drugs, and vaccines caused by economic
sanctions. This issue puts all of Iran’s neighbors in the
Middle East and associated countries at great risk .

Iran is also one of the countries in which the delta
variant of COVID-19 is increasing daily due to its
vicinity with India. This is a major risk since the delta
variant of COVID-19 is highly contagious among the
unvaccinated population, and about 90% of Iranians
are not yet vaccinated. Therefore, the emergence of
the fifth wave of the COVID-19 with this new variant
is not far from expectation .

Therefore, great attention should be paid to the
prevalence of different variants, and non-
pharmacological interventions should be maintained,
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even after continuous COVID-19 vaccination.
Transmission of the delta variant of COVID-19 is
faster and more intense than previous variants. At
present, proper education of people about non-drug
interventions can be effective against the spread of
this pandemic, and the ignorance of people about
symptoms of delta variant will make things much
worse. Therefore, WHO recommendations should be
maintained until the pandemic is fully controlled in
different areas. Otherwise, the rise in the hospital
admission rates increases the pressure on the poorly
equipped health care system.

Eventually, the implementation of preventive
measures, such as efficient screening, maintenance of
strict quarantine protocols for international flights, and
faster vaccination can help restrict new variants of
COVID-19 in the community. In this critical situation, the
United States and the international community must
reduce sanctions imposed on Iran to prevent the spread
of the disease that endangers the lives of thousands. The
European Union must also abide by its commitments to
support the Iranian people in a difficult situation. It
should be noted that not only the Iranian people but
also people all over the world, even in countries that
have imposed sanctions against Iran, w negatively
affected by the sanctions since viruses do not
differentiate between their hosts. Accordingly, the
international community and the United States should
decide to stop sanctions that endanger the lives of
thousands of people worldwide.
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