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Updates on COVID-19 pandemic
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Abstract

The novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) caused a pandemic of
coronavirus disease 2019 (COVID-19) which represents a global public health crisis. Based on recent published
studies, this review discusses current evidence related to the transmission, clinical characteristics, diagnosis,
management and prevention of COVID-19. It is hoped that this review article will provide a benefit for the public
to well understand and deal with this new virus, and give a reference for future researches.
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Introduction

Since December 2019, a series of
unexplainable pneumonia cases were identified in
Wuhan a central city in China ¢4, By January 2020,
the results of deep sequencing data analysis from
infected patient’s samples, confirmed that a novel
coronavirus named severe acute respiratory
syndrome-related coronavirus 2 (SARS- CoV-2) is
the causative agent for that observed mystery
pneumonia ®. On February, 2020, the World Health
Organization (WHO) named the disease caused by
the SARS-CoV-2 as Coronavirus Disease-2019
(COVID-19) and by March, 2020, the WHO
announced the outbreak of COVID-19 as a
pandemic with confirmed cases in 114 countries.
The number of infected patients exceeds 118,000,
and the death toll exceeds 4000 ). On April the 10™,
2020, there have been more than 1,500,000 reported
cases and about 93,000 deaths in more than 130
countries ). As of September 27, 2020, SARS-CoV-
2 has affected over 32.7 million reported cases and
991, 000 confirmed deaths ®.

Interestingly, the rate of new COVID-19
cases has continued to increase and the rate of deaths

has remained relatively stable. In October the 19™
more 42 million cases and 1.1 million deaths have
been recorded around the world (Figure 1) @, The
new type of coronavirus belongs to a large class of
viruses called B-coronavirus. SARS-CoV-2 is
similar to severe acute respiratory syndrome
coronavirus (SARS-CoV) that caused the SARS-
CoV outbreak in 2002 and Middle East respiratory
syndrome coronavirus (MERS-CoV) that caused the
MERS-CoV outbreak in 2012 @013 However, a
novel coronavirus has different potential natural,
intermediate and final hosts. These results in major
problems for the prevention and management of
viral infection. Moreover, the new virus has high
transmissibility and infectivity, and a low mortality
rate compared with SARS-CoV and MERS-CoV
(4, Here, in this review we would like to display the
genetic structure, route of transmission, diagnosis,
clinical characteristics, source of infection and to
discuss the foundational knowledge on the therapies
that have been suggested for the treatment of
COVID-19. It is hoped that this review will provide
researchers with an updated understanding of
COVID-19 and also to help follow-up research,
prevention and treatment.
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Figure 1. Number of COVID-19 cases reported
weekly by WHO Region and global deaths (data
as reported at on 19 October 2020) ©,

Genetic structure and pathogenic mechanism of
SARS-CoV-2

Coronaviruses are single-stranded
ribonucleic acid viruses with a diameter of 80-120
nm. These viruses are found in humans and
vertebrates, such as dogs, cats, chicken, cattle, pigs,
and birds. Coronavirus can infect the respiratory,
intestinal, and central nervous systems in humans
and other mammals 56, The genome sequence
analysis showed that SARS-CoV-2 belongs to f-
coronavirus family and it is similar to SARS-like bat
coronaviruses, this reveals that SARS-CoV-2 might
originate from bats @4, Interestingly, several studies
have investigated that SARS-CoV-2 uses
angiotensin-converting enzyme 2 (ACE2) as an
entry receptor (719, Most of coronaviruses
members use S proteins on their surface to recognize
their corresponding receptors on host cells and gain
entry into target cells and then cause infections
(Figure 2). The experimental results showed that
SARS-CoV-2 binds to ACE2 with ~10- to 20- fold
higher affinity than SARS-CoV %21, However, the
exact mechanism by which COVID 19 cause
infection in humans through binding of S-protein to
ACE2, a high human-to-human transmission rate,
fast mutation and recombination and how SARS-
CoV-2 damage organs remain unclear, and therefore
many studies are required. The current findings
elucidate the rapid transmission ability of COVID-
19 in humans compared with SARS-CoV, and the
greater number of confirmed cases of SARS-CoV-2
compared with SARS-CoV disease. Considering
binding of SARS-CoV-2 with higher affinity with
ACE2 and soluble ACE2 may be a possible
candidate for the management of COVID-19 @2,
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Figure 2. Viral entry mechanism of SARS-CoV-2
into the host cells.

Transmission of SARS-CoV-2

The natural hosts of SARS-CoV-2 are bats
while the intermediate hosts are pangolins and
snakes 24, Virologic researchers found that
SARS-CoV-2 is 96% similar to the whole-genome
level of a bat coronavirus gene sequencing analysis
@, Recently, it is considered that the essential
source of SARS-CoV-2 infection is infected
persons. Epidemiologic results propose that droplets
and close contact to patients with COVID-19 are the
most common mode of transmission. Virologic
studies suggest that SARS-CoV-2 is mainly
transmitted from symptomatic people through
coughing or sneezing. Further, recent studies
revealed that SARS-CoV-2 found in samples of
stool, gastrointestinal tract, saliva and urine these
cause an infection risk in sewage networks, sanitary
settings, wastewater treatment plants, and the wider
environment such as rivers and lakes #627), Short
exposures to asymptomatic contacts are less likely
to cause transmission ?7). Aerosols (tiny droplets
that remain suspended in the air) are another
possible source of COVID-19 infection in humans.
Also, contaminated surfaces are another possible
mode of transmission 829, A case series of nine
infected pregnant mother showed that there is a
possibility of vertical transmission in the third
trimester @9, In most case series, the pregnant
women infection with COVID-19 appeared in the
third trimester of pregnancy and there were no
maternal deaths and a favourable clinical course in
the infants %39, However, researches on pregnant
infected with COVID-19 are insufficient; more
studies are needed to verify the vertical transmission
of SARS-CoV-2 from mother to neonates. The
debate remains regarding SARS-CoV-2
transmissibility by indirect contact from inanimate
surfaces. Studies have shown higher levels of the
virus on impermeable surfaces, such as plastic,
stainless steel compared with permeable surfaces,
such as cardboard ©?. The previous studies have
been shown that the coronavirus including the
COVID-19 can remain viable on different surfaces
for a prolonged time under controlled laboratory
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conditions ©3.  The epidemiological studies
investigate that elderly people are most vulnerable
to COVID-19 (median age at death 75 years) ¢4,
Interestingly, the average age of hospitalized
infected persons was 47 to 73 years, more men were
admitted than women about (60% male) in most
groups 9. Approximately 2% to 5% of infected
patients with COVID-19 are younger than 18 years,
with a median age of 11 years. A study of 1099
infected persons with COVID-19 showed that the
median incubation time was three days (range 0-24
days), and the median period from symptom start to
death was 14 days ©*30), Also, in a study of 52
critically ill individuals with COVID-19 who were
admitted to intensive care units, the mean age was
59.7 years, and the death rate was 61.5% by 28 days
@0 Based on current evidence and clinical
experience, it was found that the death rate for those
over 80 years is 5 times higher than the global
average. Eight out of 10 deaths reported in the
United States were in adults over 65 years of age ©®).
Also, it was reported that the percentage of death
was increasing with age in United States (Figure 3)
@9, Importantly, COVID-19 may be asymptomatic
or it may cause different symptoms that include
fever, myalgia, with diarrhea, respiratory distress
and life-threatening sepsis 94D, Interestingly,
virologic studies investigate that SARS-CoV-2 can
be transmitted by asymptomatic, presymptomatic,
and symptomatic carriers “2,
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Figure 3. Percentage of death due to the
coronavirus (COVID-19) in United States, May
1-August 31, 2020 increase with age ©9,

Clinical characteristics of SARS-CoV-2

The mean incubation period of SARS-
CoV-2 infection was (2-7) days; this is similar to the
median incubation period of SARS-CoV which was
(2-10) days 64349 Around 97.5% of infected
persons who develop symptoms and signs will do so
in 11.5 days of infection. The median time from
symptom beginning to hospital admission is (3-9)
days “4*9  The most common symptoms in
hospitalized individuals are fever (90% of infected
persons), dry cough (60%-86%), shortness of breath
(53%-80%), fatigue (38%), vomiting or diarrhea
(15%-39%), and myalgia (15%-44%) 4640, For
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most infected persons with COVID-19, 64% to 80%
had olfactory and/or gustatory dysfunctions (849,
Furthermore, severe cases are susceptible to
different complications, such as acute respiratory
distress syndrome, coronary heart disease,
hypertension, diabetes, cancer and other sever
outcomes 053, Also, it was observed that SARS-
CoV-2 can spread to other tissues organs and cause
damage to kidney, liver, brain and ocular tissues
(Figure 4) ¢459), SARS-CoV-2 infection may be
mild in children with a general case fatality rate less
than 1%. The relationship between children and the
infection of COVID is unclear. The likely reasons
may belong to their less robust immune responses
and their lower rates of exposure to COVID-19.
Despite most children cases are mild, about (<7%)
of cases develop severe symptoms and need
mechanical ventilation and therefore admitted to the
hospital 2,
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Figure 4. Schematic figure displaying the
potential  complications of SARS-CoV-2
impacting organ systems.

Diagnosis of SARS-CoV-2

In general, the diagnosis of SARS-CoV-2
is made by using polymerase chain reaction testing.
However, SARS-CoV-2 nucleic acid testing has low
sensitivity and high specificity; therefore, false-
negative test results may occur. There are several
factors contributing to false-negative test results
such as specimen source, adequacy of the specimen
collection method and time from exposure. It was
observed that lower respiratory samples are more
sensitive than upper respiratory samples. A research
group in China collected 1070 specimens from 205
infected persons with SARS-CoV-2, they were
observed that (93%) of positive rates of SARS-CoV-
2 PCR testing was in bronchoalveolar lavage fluid
specimens, (72%) was in sputum, (63%) was in
nasal swabs, and (32%) was in pharyngeal swabs.
Moreover, COVID-19 can also be found in feces,
but not in urine ®9, Saliva is another source of
SARS-CoV-2 which required less personal
protective equipment, fewer swabs, and more
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validation ©7. So, nasal swabs, laboratory, clinical
and chest computed tomography (CT) scan can be
also used in order to get a presumptive diagnosis
(1458 Serological testing could help in the diagnosis
of SARS-CoV-2 infection and also in the responses
to novel vaccines. However, not all antibodies
created in response to infection are neutralizing.
Therefore, the presence of antibodies may not
produce immunity ©°60, A previous study
succeeded to develop a rapid test (1 h) SARS- CoV-
2 detection using SHERLOCK technology (specific
high-sensitivity enzymatic reporter unlocking) ©2.
Also, a scientist group at Peking University
suggested developing a new method for rapid
construction of the transcriptome sequencing library
of SHERRY which is useful for rapid sequencing of
COVID-19. The transcriptome profiling by RNA
sequencing (RNA-seq) is widely wused to
characterize cellular status. However, this method
relies on second-strand complementary DNA
(cDNA) synthesis to create initial material for
library preparation 2,

Treatment of SARS-CoV-2

There are different classes of drugs being
assessed and developed for the treatment of COVID-
19. Antiviral drugs have been reported as a
promising treatment of a broad array of RNA
viruses. For example, remdesivir was initially
developed for the management of Ebola
hemorrhagic fever. In vitro and in vivo studies
suggest  its  activity  against  filoviridae,
paramyxoviridae and coronaviridae such as MERS-
CoV, SARS-CoV, and SARS-CoV-2 (6364
Holshue et al. found that remdesivir attained good
results against SARS-CoV-2 ®, An in vitro study
has shown the effectiveness of remdesivir in the
control of COVID-19 ®8), Although a large number
of clinical trials have been performed, the efficacy
of remdesivir remains uncertain. Chloroquine and
hydroxychloroquine have antiviral and
immunomodulatory activities, they were clinically
used against malaria and several viruses such as
human immunodeficiency virus type 1 hepatitis B
virus and herpes simplex virus type 1. Chloroquine
and hydroxychloroquine seam to prevent viral entry
into cells and endocytosis of virus in vitro and may
possess immunomodulatory effects in vivo (67:68),
Two previous studies among patients hospitalized
for COVID-19 showed no  effect of
hydroxychloroquine on the risk of intubation or
mortality %79, One of these two previous cohort
studies compared in-hospital mortality between 735
patients treated with hydroxychloroquine and
azithromycin, 271  patients treated  with
hydroxychloroquine alone, 211 patients treated with
azithromycin alone, and 221 patients without drugs.
They found that there were no differences among the
groups 9. However, both compounds may cause
rare and serious adverse effects, most notably QT

59

Updates on COVID-19 pandemic

prolongation,  hypoglycemia,  neuropsychiatric
effects, and retinopathy ©°7%72 The safety of
chloroquine and hydroxychloroquine use during
pregnancy was investigated @Y. A review of 588
patients treated with chloroquine or
hydroxychloroquine in pregnancy observed no overt
child ocular toxicity . Clinical trials still ongoing
and must give more guidance. Most antiviral agents
that were previously used in SARS-CoV and
MERS-CoV treatment are potential candidates to
treat SARS-CoV-2. Lopinavir-ritonavir is a protease
inhibitor developed for the treatment of human
immunodeficiency virus (HIV) 4. Although
lopinavir/ritonavir disrupts viral replication in vitro,
a randomized, controlled, open-label trial of 199
hospitalized infected persons with severe COVID-
19 shows no benefit when compared with standard
care ™, Ribavirin is RNA-dependent RNA
polymerase inhibitors and uses against other novel
coronaviruses. Therefore, it is a candidate for the
treatment of SARS-CoV-2 (), However, its activity
against SARS- CoV in vitro was limited, needed
high dose and combination therapy in order to
inhibit viral replication. Previous studies showed
that patients received either intravenous or enteral
administration while inhaled administration shows
no benefit over enteral or intravenous administration
(7.78) 1t was demonstrated that the high doses of
ribavirin used in the SARS-CoV trials caused
haemolytic anaemia in more than 60%of patients (7).,
The inconclusive efficacy results with ribavirin for
other novel coronaviruses and its substantial toxicity
propose that it has limited efficacy for COVID-19
treatment. However, its clinical efficacy may be
improved with combination therapy. Ribavirin is
also a known teratogen and contraindicated in
pregnancy . SARS-CoV infections induced a
disproportionate immune response. Therefore,
enhancing the body’s immunity is a possible
candidate protocol for treatment of individuals with
COVID-19. Interferon can induce both innate and
adaptive immune responses resulting in inhibition of
viral infection @89 Corticosteroids have potent
anti-inflammatory and immunomodulatory
properties therefore; they are used to suppress lung
inflammation, particularly in the advanced stages of
the disease ®Y. Low doses of corticosteroids caused
downregulation of pro-inflammatory cytokine
transcription resulting in preventing extended
cytokine responses and increasing the resolution of
pulmonary and systemic inflammation in
pneumonia. Moreover, corticosteroids can promote
the dysregulated immune responses caused by sepsis
(a potential complication of SARS-CoV-2) and may
raise blood pressure in hypotensive patients (6284,
However, corticosteroids reduced viral clearance
from the respiratory tract and blood and provoke
viral replication. Russell et al argued that the benefit
of corticosteroids was greatest in patients with
bacterial rather than viral infections ®%. Previous
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studies have reported that there was no survival
benefit (and possibility for harm) among patients
with SARS, MERS-CoV, and influenza receiving
corticosteroids. However, preliminary results from
the Randomized Evaluation of COVID-19 Therapy
(RECOVERY) trial, which showed that
dexamethasone reduced mortality across SARS-
CoV-2 patients with  severe  respiratory
complications. The mortality was reduced by one-
third in 2104 patients with COVID-19 receiving low
doses of dexamethasone (6 mg daily, orally or
intravenously) for up to 10 days and by one-fifth in
patients taking oxygen only. The benefit was higher
in patients who needed mechanical ventilation and
in patients with symptoms for more than 7 days
(818 Furthermore, a previous cohort study in
Wuhan, China, showed that methylprednisolone
treatment reduced risk of mortality (hazard ratio,
0.38 [95% CI, 0.20-0.72]) in 201 patients with
COVID-19 and acute respiratory distress syndrome
(ARDS) @0, Convalescent plasma from infected
persons who have recovered from viral infections
with high specific antibodies against SARS-CoV-2
is selected as an alternative treatment for COVID-
19. It was first investigated during flu pandemic in
1918 and used to promote the survival rate of
patients with SARS, MERS-CoV, H1IN1 and Ebola,
-9 Indeed, convalescent plasma with neutralizing
antibody was used in conjunction with continued
methylprednisolone and antiviral treatment drugs to
treat 5 critically ill SARS-CoV-2 patients with
ARDS requiring mechanical ventilation. The
findings showed improvement in clinical status
among all participants ©2. In randomized clinical
trial of 103 infected persons with severe COVID-19
observed there are no statistical differences in time
to clinical improvement within 28 days across
participants randomized to take plasma therapy vs
standard treatment only (51.9% vs 43.1%) ©9,
However, consideration plasma-derived
hyperimmune globulin and monoclonal antibodies
against SARS-CoV-2 are another approaches
deserve more consideration.

Prevention and vaccine development of COVID-
19

SARS-CoV-2 is a potentially preventable
infection. The epidemiology of the new disease
around the world reveals the clear relationship
between the intensity of public health action and the
control of transmission ©79-%)  The rates of
transmission can be reduced using different
infection control measures such as the use of
protective equipment, home quarantine after
infection, physical distancing, travel restrictions and
restricting mass gatherings ©4%9), In addition,
boosting the immune system is another way to
prevent COVID-19. SARS-CoV-2 may cause acute
respiratory distress syndrome and sepsis, therefore,
a moderate amount of vitamin C may be a way to
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ameliorate inflammation and vascular injury in
COVID-19 patients (100, Moreover, the reduction
in the amount of vitamin D and vitamin E in cattle
may cause bovine coronavirus infection. Therefore,
suitable amount of vitamin D and vitamin E may
increase resistance to SARS-CoV-2 1%, However,
multiple interventions remain required until safe and
potent treatments or vaccines become available.
There are several approaches used to develop
vaccines for SARS-CoV-2 such as nucleic acids
(DNA or RNA), viral vectors, inactivated or live
attenuated viruses and recombinant proteins or virus
particles. However, the novel virus is an RNA virus,
therefore, RNA-virus-related vaccines such as polio,
measles, encephalitis B virus and influenza virus,
represent the most promising alternatives. More than
120 vaccines are under development till now (102103),
However, WHO expected that a minimum of 12 to
18 months would be needed before widespread
vaccine deployment. Interestingly, on December the
US Food and Drug Administration (FDA) endorsed
Pfizer/BioNTech’s and Moderna as safe and
effective - COVID-19 vaccines. Both vaccines use
messenger RNA (mRNA) technology, which
includes instructions for human cells to make
proteins that mimic part of the coronavirus. They
target the crown-like spikes that found on the
surface of the coronavirus %4,

Conclusions

As of October 18, 2020, more than 40
million people worldwide had been infected with
COVID-19. Therefore, COVID-19 represents the
greatest global public health emergency after the
pandemic of Spanish influenza in 1918. However,
many features of infection, transmission, and
treatment remain uncertain. Further basic and
clinical studies are required in prevention and
effective treatment of COVID-109.
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