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Abstract:

Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus
2, was first reported in December 2019 in Wuhan, Hubei province, China. It is now known as a
pandemic and a global crisis due to rapid human-to-human transmission with the vast expansion
that has affected almost all countries. The primary source of the disease is still unknown, but it is
possible that the virus was transmitted through bat to an intermediate host and then to humans.
The main and early symptoms of COVID-19 infection are fatigue, fever, dry cough, myalgia, and
dyspnea. The incubation period of the disease is about 2—-14 days, which is one of the important
parameters for planning to prevent disease outbreak. PT-polymerase chain reaction test is used to
diagnose the disease; chest computed tomography scan, chest X-ray, blood tests, and symptoms
are also very helpful in diagnosing the disease. There is a strong emphasis on controlling infections
and hand hygiene to prevent the transmission of the disease. There is not enough knowledge about
this disease yet, and there are no specific vaccines or medications available to prevent and treat this
disease. The current review study uses articles indexed on databases of Embase, Elsevier, PubMed,
and World Health Organization and Centers for Disease Control and Prevention, and keywords of
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Introduction

On December 31, 2019, China presented
cluster reports of cases of pneumonia
with an unknown cause, later known
as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). The disease
was often associated with fever, cough,
and dyspnea for 2-14 days after exposure.!
The disease resulted in a syndrome that in
some cases led to the need for intensive
care.””! Coronaviruses were first identified
in the 1960s and are large RNA viruses that
infect many animals.® Genome sequencing
revealed that an emerging disease has
developed in Wuhan, China, due to a
novel coronavirus, and like SARS-CoV
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and Middle East respiratory syndrome
coronavirus (MERS-CoV), the newly
emerged SARS-CoV-2 virus belongs to Beta
coronaviruses.*®! Although the primary
source of the disease is still unknown,
the initial cases of infection were in the
Huanan Seafood Market in Wuhan, but in
addition to seafood, it has been reported
on social media that some wild animals are
also sold in this market and region. Some
studies reported that bats may be potential
hosts for SARS-CoV-2.[¢M1 Thirty-three
of the 585 environmental samples in the
Huanan Seafood Market were positive
for the novel coronavirus. Some of these
include a variety of live animals, such as
hedgehogs, badgers, snakes, turtles, birds
and pangolins. Therefore, the bats may
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not have had direct contact with humans, and direct
transmission of the virus from bat to human seems
unlikely. In the past, SARS-CoV-2 and MERS-CoV
have also been transmitted from bat to human, through
intermediate hosts of civet and camel, respectively. The
SARS-CoV-2 was isolated from pangolins; it has been
found that strains isolated from infected humans are
similar to COVID-19 by 99%. It has been suggested that
the route of transmission and completion was from bat to
pangolins (intermediate hosts), and then to humans.!'***!
Understanding the source and host of SARS-CoV-2
can play an important role in preventing the onset and
outbreak of the disease.! Coronaviruses in humans cause
mild respiratory illness with flu-like symptoms, but
they have also been proven to develop severe and fatal
respiratory diseases, such as SARS epidemic in 2002-2003
and MERS disease in 2012-2013.5' Since 2003, there have
been no reports of human infection with SARS to the
World Health Organization (WHO). The virus infected
8098 people in 2002-2003 and killed 744 people due to
acute respiratory failure (about 11%).1""I Most patients
with MERS were reported from Saudi Arabia. The virus
responsible for the disease was first isolated in December
2012 by an Egyptian virologist Dr. Ali Mohamed Zaki
from the patient’s lung. The result of this experiment
was the detection of an emerging viral disease. In
May 2013, the International Committee on Taxonomy
of Viruses proposed the name MERS-CoV.Pl Rapid
human-to-human transmission of COVID-19 disease
has led to the creation of steep curves in many areas.?*!l
In many cases, the transmission through asymptomatic
carriers has been reported.®! With the massive global
spread of the novel coronavirus, on March 11, 2020, the
WHO approved the 2019 novel coronavirus (COVID-19)
as a pandemic description of Figure 1.[122%]

Materials and Methods

The current review study uses articles indexed on
databases of Embase, Elsevier, PubMed, and WHO and
Centers for Disease Control and Prevention (CDC), and
keywords of coronavirus, COVID-19, acute respiratory
distress syndrome (ARDS) and China. In general, the
articles were read and reviewed.

Epidemiology

On December 31, 2019, China submitted reports of
cases of pneumonia of unknown cause, later known
as severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2).ll The rapid human-to-human
transmission of the disease involved many countries.’!
Most cases in Wuhan were initially in adults,*! and
the mortality rate from the disease was reported to be
about 3%, and most of the deaths were elated to elderly
people with underlying diseases. Due to the potential
asymptomatic transmission of the virus by carriers, it
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was expected to have a very rapid and high prevalence.
On February 11, 2020, the WHO reported a total of 43103
infected patients. The disease was widespread in China
and abroad, and then the trend of new cases of infection
in China declined but continued to rise outside China.
As of February 11, 2020, 28 countries were affected
by the novel coronavirus, including mainland China,
Japan, Singapore, Hong Kong, Thailand, South Korea,
Taiwan, Australia, Malaysia, Germany, Vietnam, the
United States, Macao, the United Arab Emirates, Canada,
France, Philippines, the United Kingdom, Italy, India,
Russia, Finland, Sweden, Sri Lanka, Cambodia, Nepal,
Spain, and Belgium.**1On February 21,2020, the WHO
reported a total of 76,769 infected patients, with 32
countries or regions reporting positive cases. In addition
to the countries mentioned above, Iran, Egypt, Israel and
Lebanon were added to the infection cases. The WHO
reports:#%]

Routes of transmission

The novel coronavirus can be transmitted from human to
human through respiratory droplets, but the respiratory
tract is probably not the only route of transmission. The
virus is also transmitted through direct and indirect
contact with mucous membranes such as the eyes,
mouth and nose.l'2%%31 However, there is also the
possibility of transmission through airborne particles
in a closed environment with constant exposure to high
aerosol concentrations. These patients also have some
gastrointestinal symptoms and it is likely that the virus
will be transmitted through fecal-oral route.[*1232%]
Angiotensin-converting enzyme 2 (ACE2) has been
suggested as a receptor for the virus. The ubiquitous
expression of this enzyme in various cells such as lung,
esophageal, epithelial, and absorptive enterocytes of
ileum and colon may play a role in the multi-tissue
infection of novel coronavirus.'>*! Further studies are
needed to examine the exact routes of transmission.
Accurate information is not available on whether
SARS-CoV-2 can be transmitted through breast milk or
vertically from mother to fetus.™

Incubation period

Incubation period is the time between exposure to the
source of transmission and the onset of symptoms.®* The
incubation period is a key parameter in epidemiological
discussions, and the range of incubation period of the
disease is essential to explain epidemiological episodes
and to determine quarantine time, which is one of the
main factors in preventing further transmission of the
disease.’ The length of the incubation period helps to
estimate the epidemic rate.l**! Li ef al. initially used the
information of 10 patients positive for SARS-CoV-2 in
Wubhan to estimate the incubation period of the disease,
which was estimated to be 5.2 days. Backer et al. tried
to estimate the incubation period of the disease by
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Figure 1: Total number of infected cases in the United States on November 21, 2020; Source: World Health Organization website!?

considering the length of stay in Wuhan and the time
of onset of symptoms in 88 patients who had traveled
to Wuhan, and they estimated that this time averaged
6.4 days (approximately between 2 and 11 days).*%]
In a study of Guan et al., the mean incubation period
of the disease was estimated to be 3 days, which can
last up to 24 days.™ In a study of Lauer ef al., the mean
incubation period of the disease was estimated to be
5 days (4.4-5.6 days) with a range of 2-14 days. It has
been reported that the SARS-CoV-2 asymptomatic
patients (carriers) living during the incubation period
can transmit the disease to healthy individuals.**%]
Estimates of the incubation period of SARS-CoV-2 are
roughly the same as the incubation period of other
known coronaviruses in humans, for example, in
SARS (mean 5 days with a range of 2-14 days) and
MERS (mean 5-7 days with a range of 2-14 days).*
Summing up most studies, the incubation period of the
disease is estimated to be about 2-14 days.

Symptoms

The main manifestations of the disease at the onset
of the disease are fatigue, fever, dry cough, myalgia
and dyspnea, and less common symptoms include
nasal congestion, headache, rhinorrhea, sore throat,
vomiting, and diarrhea.**!! In severe patients, dyspnea
or hypoxemia often develops about a week after the
onset of symptoms, followed by septic shock, ARDS,
disorder in correction of metabolic acidosis, and
coagulation dysfunction. However, critically ill patients
may have a low fever and even no obvious fever, or
mild patients may have a low fever and mild fatigue
and may not have pneumonia. The asymptomatic
patients can also transmit the disease to others.®! The
clinical features of SARS-CoV-2 are similar to those of
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SARS-CoV, fever and cough are common symptoms
of the disease, and gastrointestinal symptoms are rare.
Fever is initially seen in only 43.8% of patients and
increases in 87.9% of hospitalized patients. The absence
of fever in SARS-CoV-2 is higher than in SARS-CoV (1%)
and MERS-CoV (2%), so over-focusing on the diagnosis
of fever may cause the patient to be undiagnosed.*#?!
Despite the high similarity between flu and COVID-19
symptoms, it is requisite to develop high sensitivity and
specificity laboratory diagnostic kits with enough rapid
and accurate detection.™*!

Diagnosis

The number of cases of the disease is increasing
sharply. Therefore, early diagnosis and isolation of
patients is of great importance to eradicate the source
of infection and break the transmission chain.!"?l
The main and only confirmed method of laboratory
diagnosis is currently the detection of nucleic acid.
Real-time polymerase chain reaction (PCR), also called
quantitative PCR, is a molecular biological technique
based on the identification of nucleic acid sequence. The
SARS-CoV-2 genome sequence exists in the GeneBank.
Therefore, the SARS-CoV-2 nucleic acid can be detected
by quantitative reverse transcription PCR (RT-qPCR)
or viral gene sequencing using nasopharyngeal and
oropharyngeal swabs, as well as stool, sputum, and
blood samples. Saliva samples are less invasive and are
more commonly used.**! There is also the possibility of
false negative results. In the RT-qPCR measurements for
nasopharyngeal and oropharyngeal samples, only 65%
and 70% were positive, respectively. In a study on the
analysis of computed tomography (CT) scan findings
among suspected SARS-CoV-2 cases, 48% of the cases
that were considered negative using nasopharyngeal
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and oropharyngeal samples were estimated to be very
likely for SARS-CoV-2 infection, and 33% were reported
as possible cases. In fact, a negative sample of an upper
airway swab cannot rule out the SARS-CoV-2 infection,
and collecting the samples from other airways, such
as the lower airway, can help diagnose the disease.
In addition, the detection of a pathogen other than
SARS-CoV-2, especially in suspected patients, may not
indicate that SARS-CoV-2 is not present, and diagnostic
tests should be performed for the disease. A positive
swab sample confirms the disease and is sufficient to
initiate treatment and control the infection.*! According
to reports, the SARS-CoV-2 uses ACE2 as a human
cell receptor, which initially causes lung damage and
subsequent parenchymal changes in lung tissue. The
chest CT scan can show different patterns depending
on the severity and duration of the disease. Findings
observed in the chest CT scan can include:
¢ Ground glass opacity: Is similar to hazy or opaque glass
by increasing the concentration without blurring of the
bronchi and peripheral arteries, which may be caused
by minor air movement. The patients with SARS-CoV-2
suffer from unilateral or bilateral involvement with
peripheral or subpleural ground glass opacity
e Consolidation: In fact, the alveolar space is filled
with fluids, cells, or tissues instead of air, and this
increases the density of the lung parenchyma and
causes diffuse or multifocal opacities with indistinct
boundaries
® Reticular pattern: defined as thickened pulmonary
interstitial structures as a set of very fine lines in the
CT scan. The formation of these patterns is associated
with interstitial lymphocytic infiltration, which
causes interlobular septal thickening
* Crazy paving pattern: is a paving pattern due to the
thickening of the interlobular and interlobular septa.

Figure 2 show are some images from the various CT
scans taken by Ye et al.:[*]

However, the CT scan findings also depend on the timing
of the CT scan, which may be normal in the early days
of the illness and do not rule out a normal CT scan,
especially at the onset of COVID-19.

In a study by Fang et al. on 51 COVID-19 patients with
RT-PCR and chest CT tests, it was shown that CT scan
sensitivity was 98% for diagnosing COVID-19 infection,
while RT-PCR sensitivity was 71%. Reasons for less
sensitivity of RT-PCR may include the following: (1) low
development of this diagnostic technology, (2) differences
in the level of diagnostic sensitivity in different
manufacturers, (3) low viral load, and (4) incorrect
clinical sampling. The use of chest CT is recommended
especially in patients with clinical symptoms of the
disease and with negative RT-PCR.1"]
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In a study by Farnoosh et al. on 167 COVID-19 patients
with RT-PCR and chest CT tests, the CT scan evidence
of viral infection has been shown to be positive in some
patients with negative RT-PCR.[" In fact, in the patients
with negative RT-PCR who have clinical symptomes, it
is best to not only test, but also use CT scan and other
diagnostic methods.

Most patients on radiography also have bilateral
opacity.[*¥#] Various radiological patterns are observed
during the course of the disease.” At the beginning of
the disease, patchy shadows and interstitial changes are
seen at the margins of the lungs in the chest X-ray. As the
disease progresses in more severe cases, the bronchi and
even the entire lung may become involved, and pleural
thickening and pleural effusion may occur.™!

No active lesion in the lung of patient A on admission
on day 20 of the disease (al) is seen, but in the same
patient the upper right lung interstitial infiltration can
be observed six days after admission (a2). In patient B,
interstitial infiltration is seen on admission in the left
lower lobe on day 15 of the disease (b1) and remains for
five days after admission (b2). The Figure 3 was adapted
from a study by Hsih et al.’!

Another finding that helps diagnose SARS-CoV-2 in
patients is laboratory serological findings. Jingliu et al.
examined the immunological properties of peripheral
blood in patients with COVID-19, and showed
that the severity of the disease was associated with
neutrophil count (increased number of neutrophils
may indicate the severity of inflammatory responses),
T cell count, especially CD8+ T cells (lymphopenia
indicate the impairment of immune system by the
viral infection) and the level of inflammatory cytokines
in the peripheral blood. In this study, they stated
that N8R (the neutrophil-to-CD8+ T cell ratio) and
neutrophil-to-lymphocyte ratio may serve as a useful
factor reflecting the severity of the imbalance of
inflammation and immune responses in patients with
COVID-19, and can be used as a powerful predictor
of early detection of severe COVID-19 cases, and may
help to gain a better understanding of immune system
dysfunction, and may help physicians to provide timely
intervention to patients with COVID-19. The study also
evaluated 40 positive patients, 13 of which had severe
symptoms and the rest mild disease; increased white
blood cell, elevated neutrophils, lymphopenia, increased
alanine aminotransferase, aspartate aminotransferase,
lactate dehydrogenase, creatine kinase, and ferritin,
were observed especially in severe cases.” Guan
et al. examined 1099 patients with confirmed positive
SARS-CoV-2, 926 of which had mild symptoms and 173
had severe symptoms. Lymphopenia, leukopenia, and
decreased platelet count, and total bilirubin were seen,
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Figure 2: Active lesion in the lung of patient on admission on day 20 of the disease

especially in more severe patients.”? Alhazzani et al.
showed that25% of patients had leukopenia and 63% had
lymphocytopenia, as well as aspartate aminotransferase
levels were elevated in 37% of patients.*”! In a study of
Guan et al., 82.1% of patients had lymphopenia.® In a
study of Rodriguez-Morales et al., the leukopenia was
mentioned as one of the important factors in the diagnosis
of SARS-CoV-2.21 Zhang et al. reported a decrease in the
count of leukocytes, lymphocytopenia, an increase in
inflammatory parameters such as C reactive protein, and
anti-inflammatory cytokines (interleukin [IL]-6, tumor
necrosis factor-a, IL-8, etc.).

Treatment

There is currently no antiviral treatment or vaccine for
SARS-CoV-2. Vaccine production is a big challenge, and
research and development of new drugs is a long process.
In the event of a sudden outbreak of such epidemics,
where scientists cannot produce a new drug with
traditional principles, a regular screening will usually
be performed on the effect of existing drugs."?! Common
treatments for these patients include paracetamol,
nonsteroidal anti-inflammatory drugs, nasal irrigation,
chloroquine, and mucolytics.™!

Wang et al. found a satisfactory effect of remdesivir
and chloroquine on 2019-nCoV control. Previous
experience with the use of systemic steroids in the
treatment of coronavirus-related infections such as
SARS and MERS has not yielded acceptable outcomes,
so the use of systemic steroids in the treatment of
SARS-CoV-2is not recommended. There are intrinsic
differences in the epidemiology of COVID-19 and
seasonal influenza, though symptoms overlap.
Molecular diagnostic testing for SARS-CoV-2 is critical
for all patients with acute respiratory illness. If the
COVID-19 and influenza epidemics overlap and peak
around the same time, tightening mitigation strategies
are helpful to control virus spread. Social distancing
and stay-at-home are proper measurements and can
reduce demand on hospitals and protect vulnerable
populations [Table 1].

Traditional Chinese medicine has also been used to
improve the treatment process. A few notable points:
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Figure 3: No active lesion in the lung of patient A on admission on day 20 of
the disease (a1) is seen, but in the same patient the upper right lung interstitial
infiltration can be observed six days after admission (a2). In patient B, interstitial
infiltration is seen on admission in the left lower lobe on day 15 of the disease (b1)
and remains for five days after admission (b2). Source: Images adapted from Hsih
et alk

¢ These antiviral drugs may be promising therapeutic
options for the treatment of COVID-19

e Interaction of antiviral drugs with other therapeutic
drugs should be considered

e Lopinavir/ritonavir side effects, such as diarrhea,
nausea, vomiting, and liver damage, should also be
considered

* The use of three or more antiviral drugs at the same
time is not recommended and the use of drugs
associated with severe side effects in the patient is
not recommended

¢ Further studies are needed to determine the
effectiveness of these drugs in the treatment of
SARS-CoV-2 Table 2.14%!

In patients who are unable to provide adequate immune
response against disease, passive immunization is a
suitable method for treating some diseases.">

Plasma therapy is one of the treatments that have been
achieved so far with the desired results. Mortality was
reportedly decreased in a number of patients with
SARS-CoV in Taiwan and Hong Kong who received
plasma therapy at the onset of the disease, resulting in
significant benefits such as reduced plasma viral load to
an unmeasurable level within 24 h after plasma injection.
Thus, in theory, the plasma therapy can have suitable
outcomes in the treatment of SARS-CoV-2, although
more studies are still needed.!** Studies have shown that
the use of Live Plasma in the treatment of SARS-CoV-1
and MERS-CoV has had very good outcomes and
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Table 1: Comparison between coronavirus disease 2019 and flu-like diseases symptoms!*!

Garosi, et al.: An overview of 2019 novel coronavirus COVID-19 pandemic

Symptoms Coronavirus Influenza Cold

Speed of onset Rarely Suddenly Rarely

Fever Common (99%), <40°C Common (99%), >40°C Common (99%), <40°C
Tremor Mild, rarely Common, severe Moderate, rarely
Headache Rarely (7%) More common Rarely

Cough Common (60%), dry Common (60%), wet Rarely, dry

Sore throat Rarely (20%) Common Common

Myalgia Relatively rare (35%) More common Rarely

Fatigue feeling
Rhinorrhea (runny nose)
Nasal congestion
Anorexia

Abdominal cramp
Sneezing

Vomiting and nausea
Diarrhea

Moderately common (70%)
Very rare

Moderately common
Relatively common (40%)
Rarely (3%)

Severely rare

Rarely (=10%)

Rarely (10%)

Impacts of predisposing factor Completely effective

Severely common

Rare

Rare

Common

Rarely

Severely rare

Relatively common (25%)
Relatively common (25%)
Completely effective

Rarely, weak

Very common
More common
Relatively common
Highly rare
Severely common
Severely rare

Not so effective

Table 2: Recommended drugs!*®

Interferon-alpha (IFN o)

One of the candidate drugs in the treatment of SARS-CoV-2, which prevents viral replication through direct

intervention and increases the body immune response

Lopinavir/ritonavir (Kaletra)

it was first known as a protease inhibitor in the synthesis and replication of human immunodeficiency

virus (HIV), which causes the virus to produce immature and non-infectious particles. Evidence has proven
that lopinavir/ritonavir alone or with other viral drugs has been shown to be effective in the treatment of SARS

or MERS

Ribavirin it is a nucleoside analogue with extensive antiviral activity that can prevent RNA and DNA replication in the
virus. It has been used to treat patients with SARS alone or in combination with steroids. It can be considered
as a candidate in the treatment of SARS-CoV-2

Chloroquine

It is a low-cost, low-risk anti-malarial drug that has been also used as a drug against autoimmune diseases for

more than 70 years. It effectively suppresses SARS-CoV-2, in vitrol?!

Arbidol (umifenovir)

it is an antiviral drug against influenza infection, and has an acceptable in vitro inhibitory effect on reducing

SARS-CoV replication. A retrospective cohort study found that Arbidol alone or in combination with other
antiviral drugs had favorable outcomes in the treatment of COVID-19 pneumonia.

Remdesivir

there are reports of SARS-CoV and MERS-CoV inhibition in the body. An in vitro study showed that the drug

blocked SARSCoV-2 at low micromolecular concentrations

has reduced the viral load without side effects and
reduced mortality in patients.® The US Food and Drug
Administration approved the use of convalescent plasma
to treat severe and life-threatening COVID-19 patients.
Currently, there are contradictory opinions about the use
of convalescent plasma. Some guidelines oppose the use
of convalescent plasma in critically ill patients by stating
thatlevel of neutralizing antibodies against SARS-CoV-2
is still unknown.

Risk Factors

Although most patients are middle-aged adults, children
are also affected. The SARSCoV-2 is more common in
men than in women, health workers are also one of the
groups at risk for the disease.” According to reports
from China®>®*% and Italy, older people, especially
those with underlying diseases, are at higher risk for
serious illness and death. Some of the risk factors for
more serious illness and hospitalization in the intensive
care units include over the age of 60 years, male gender,

6

underlying conditions such as diabetes, malignancies,
cardiovascular disease, chronic respiratory disease,
chronic kidney disease, hypertension, and weakened
immune system. 4!

Prevention

Health measures and infection control are essential to
reduce the damage caused by SARSCoV-2; reducing
and controlling human-to-human transmission is vital
to prevent the secondary infections. Based on previous
experience in managing SARS and MERS infections, the
WHO recommends that infection control interventions
reduce the risk of transmitting acute respiratory
infections. Some of the infection control interventions
include preventing close contact with people suffering
from acute respiratory infections, frequent hand
washing, especially after direct contact with infected
people or their surroundings, and preventing contact
with domestic or wild animals. In addition, people
with symptoms of an acute respiratory infection should
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observe the etiquette of coughing and sneezing (keeping
distance, covering the mouth and nose when coughing
and sneezing, and washing hands). Standards for
infection prevention and control, especially in emergency
departments, are recommended for the health-care
providers.[®%571 The healthcare workers should follow
the procedures and policies of infection control of
healthcare institutions to prevent the transmission of
the infection. The employees exposed to patient aerosols
are advised to use well-equipped respirators (N95,
FFP2, or similar) in addition to surgical /medical masks
and other protective equipment (gloves, clothing,
goggles, and face shield). The aerosols can be produced
during endotracheal intubation, bronchoscopy, open
suction, nebulizer therapy, manual ventilation before
intubation, physical contact with the patient, weaning
the patient from mechanical ventilation, noninvasive
positive-pressure ventilation, tracheostomy, and
cardiopulmonary resuscitation.>%!

Conclusion

One of the most dangerous pandemics the world
has ever faced is COVID-19, which is caused by the
SARS-CoV-2 and is a major threat to the general public
and healthcare workers. There is not enough knowledge
about this disease yet, and there is no specific vaccine
or drug to prevent and treat this disease, and it has
affected the countries with the most advanced healthcare
systems. Currently, the most effective strategy for
disease management is to follow the recommendations
for infection control, especially regular hand washing
and appropriate social distancing policies. It is not clear
when people will be able to return to normal life. It
seems that people need to get used to this way of life
until research leads to the development of an effective
vaccine and drug to manage the disease. In fact, the viral
epidemics require an integrated international strategy
to control and prevent the outbreak of the disease. It
is very important for all people to follow the rules and
strategies to help control the disease, and these laws must
be enforced and people must obey them. Cooperation
between countries is also essential for effective policies
to control the disease.
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