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AćĘęėĆĈę

SARS-COV2 virus causes Coronavirus disease (COVID-19) and represents the
causative agent of a potentially fatal disease that is of great global public
health concern. The novel coronavirus (2019) was discovered in 2019 in
Wuhan, the market of the wet animal, China with viral pneumonia cases and
is life-threatening. Today, WHO announces COVID-19 outbreak as a pandemic.
COVID-19 is likely to be zoonotic. It is transmitted from bats as intermediary
animals to human. Also, the virus is transmitted from human to human who
is in close contact with others. The computerized tomographic chest scan is
usually abnormal even in thosewith no symptoms ormild disease. Treatment
is nearly supportive; the role of antiviral agents is yet to be established. The
SARS-COV2virus spreads faster than its twoancestors, the SARS-CoVandMid-
dle East respiratory syndrome coronavirus (MERS-CoV), but has lower fatal-
ity. In this article, we aimed to summarize the transmission, symptoms, patho-
genesis, diagnosis, treatment, and vaccine to control the spread of this fatal
disease.
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INTRODUCTION

Coronaviruses (CoVs) are signiϐicant pathogens to
humans and vertebrates. They can infect several
human systems such as the gastrointestinal, res-
piratory, hepatic and central nervous system, live-
stock, avian, bat, mouse and many other wild ani-
mals. The reason behind their name comes from
the crown-like spikes on the surface. Coronaviruses
are divided into four main sub-groupings which are

known as alpha, beta, gamma, and delta. The seven
human coronaviruses that cause human respiratory
diseases: 229E (alpha coronavirus), NL63 (alpha
coronavirus), OC43 (beta coronavirus), HKU1 (beta
coronavirus), MERS-CoV (beta coronavirus), SARS-
CoV (beta coronavirus) and SARS-CoV-2 (beta coro-
navirus) (Killerby et al., 2014).

Several patients were hospitalized in December
2019 with primary pneumonia diagnosis with aeti-
ology related to seafood consumption in Wuhan,
China. On January 5 2020, the World Health Orga-
nization (WHO) documented that 11 patients with
complicated symptoms were in contact with the
Wuhan wet animal market. Some of them had
dyspnea, Fever and pulmonary inϐiltrates on chest
radiography (Bogoch et al., 2020). On January
2, 2020, 41 admitted hospital patients had been
identiϐied as having laboratory-conϐirmed severe
acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) infection or novel coronavirus-2019 (2019-
nCoV) (Huang et al., 2020). As China crumbled with
the crisis the world watched, it seemed distant to
most, but a wave of infections began to appear. The
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numbers are increasing exponentially worldwide in
both infections and deaths, as it reaches (853,200
cases) with (41,887 deaths) with a mortality rate of
(4.9%), while Italy is leading this crisis ranking 2nd
in cases (105,792 cases) and 1st in deaths (12,430
deaths) with a mortality rate of (11.7) until April 1,
2020 (in Data, 2020).

Transmission

COVID-19 is likely to be zoonotic, came from bats to
human (Andersen et al., 2020). Also the virus trans-
mission fromhuman to human in direct contactwith
each other (within about 1.82 m) by a respiratory
droplet that resulted from sneezing and coughing
which cause infection via entering the mouths or
noses of human in case of direct connection with
less than 1-meter distance with the patient, or by
contaminated the solid surfaces with virus particles
As a human infected with COVID-19 through touch
his nose, mouth, or perhaps his eyes, after touch-
ing a surface contaminated with the virus (CDC,
2020). The study is compared to SARS-CoV-2 and
SARS-CoV-1 surface stability and aerosol. SARS-
CoV-2 was stable in, stainless steel, plastic, copper,
aerosols and cardboard as the results demonstrated
that SARS-CoV-2 could stay in aerosols for hours and
days on surfaces (Van Doremalen et al., 2020).

Figure 1: Incidence rate of COVID-19

People who have symptoms are the most infec-
tious, but themost dangerous are those who haven’t
shown any symptoms yet or just anosmia (Mahase,
2020), as they can’t feel any symptoms, they keep
contactingothers and spread thedisease. This is one
of the most important reasons for the spread of the
disease Figure 1. The spread of this disease is severe
because the value of R0 (R-nought) was 2.2 for the
coronavirus in the initial studies which mean that
a person with the disease can spread the virus to

an average of 2.2 persons (Riou and Althaus, 2019).
There are two futures for a pandemic like COVID-
19, a fast pandemic which is terrible and will cause
a lot of death, and a slow pandemic which can be
managed, so countermeasures should be placed to
slow it down like the action of many governments
around the globe of imposing curfews and quaran-
tine to slow this pandemic. By this, the health care
system will be able to deal with severe cases and
lowering the fatality rates (Danon et al., 2020).

Symptoms and Pathogenesis
Most of the cases (55%) of COVID-19 that appeared
before January1, 2020, relate to thewet animalmar-
ket in Wuhan, China (Li et al., 2020a). The mean
incubation period for SARS-CoV-2 was 5.2 days, the
number of days from the incidence of the ϐirst symp-
tom to death was ranging from six to forty-one
days with a median of fourteen days (Wang et al.,
2020). So before symptoms began, it has to get to
the host Mainly by droplet infection, when humans
cough, or when you touch an infected human fol-
lowed with touching your nose or eyes. The virus
starts its journey here and then get deeper into the
body so it can infect the entrails, the spleen, and
the lungs where it can have the most exciting effect
where it can ϐind its target receptor-binding domain
(RBD), comprehensive structural analyses have elu-
cidated the interactions atomic-level among spike
protein receptor-binding domain (RBD) of SARS-
CoV and its host receptor angiotensin-converting
enzyme 2 (ACE2) in the organ tissues (Wan et al.,
2020). Since the lung is lined by billions of epithe-
lial cells, SARS-CoV-2 connects to ACE2 receptor
and inject it’s genetic material, the cell ϐills up with
copies of the original virus until it reaches a crit-
ical point and the cell lyse releasing viruses ready
to infect new cells, by this process the amount of
infected cells grows in an exponential way, millions
of body cells can be infected after a days, at this
point the virus has not caused too much damage
yet, until the activation of the immune system, and
as immune cells ϐight the virus, some of them got
infected and the infected cells over react releas-
ing chemicals attracting more immune cells causing
damage to the health lung tissue causing ϐibrosis in
some cases at this stage most healthy patents start
recovering and the body regulates the immune sys-
tems, but it nay becomes sever or critical especially
elderly patients and thosewith chronic diseases like
hypertension and diabetes, At this time, the immune
system needs to recover because it fought at full
capacity, here bacteria comes into the picture caus-
ing pneumoniamaking patients needs ventilators to
survive, some cases even goes into septicemiawhich
is fetal at this point. Even children have infected
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with this virus had showndifferent degrees of symp-
toms ranging from Fever to vomiting as we saw in
a study conducted in early January in China (Liu
et al., 2020). Other patients who have a disad-
vantage with COVID-19 are those on hypertension
medications and with diabetes, SARS- CoV-2 bind
to their target cells through angiotensin-converting
enzyme 2 (ACE2) which is substantially increased
in patients with type 1 or type 2 diabetes and for
hypertensive patients. The latter are treated with
ACE inhibitors, and angiotensin II type I receptor
blockers (ARBs) (Fang et al., 2020).

One non-synonymous SNP was detected in gene
encodes S (spike) protein. This SNP replaced Ser-
ine amino acid by Leucine, and for this reason, they
called the two new strains (S strain) and (L Strain).
The former (S) is thewild typewhich ismilderwhile
the latter (L) is the novel one which resulted in
high binding afϐinity between SARSCOV-2 viruswith
ACE2 receptor in human cells. L strain is responsi-
ble for pandemic infection and never be seen in any
previous version of corona (SARS, MERS) and never
be seen in bat, pangolin, civet, and camel (Tang et al.,
2020).

Figure 2: The percentage of symptoms
associated with COVID-19

The symptoms of COVID-19 can gradually be devel-
oped fromFever, dry cough, followedwith shortness
of breath, end with pneumonia, respiratory failure,
septic shock, and multiple organ failure. The per-
centage of symptoms from theWHOstudy see in Fig-
ure 2. 30% of positive results of COVID-19 tests in
South Korea had anosmia that it is a good indication
that COVID-19 patients have anosmia and hypos-
mia (Antonio and Silvia, 2020). Also, the most cases
have similar symptoms to common cold or ϐlu, but
as this epidemic spread around the globe and more
new cases develop more critical symptoms, we are
looking at a signiϐicant increase inmortality rate Fig-
ure 3.

Figure 3: The mortality rate of COVID 19

Diagnosis of Covid-19
IgG/IgM Antibody ELISA
The human IgG/IgM Antibody ELISA for COVID-
19 is made from the SARS-CoV-2 N protein-coated
microtiter plate, Goat-anti human Antibody-HRP.
Indirect ELSA principle is used to test the antibod-
ies against SARS-CoV-2 in human serum. Here, the
coated N protein combines with COVID-19 IgG/IgM
Antibody in serum, then add secondary antibody-
HRP to bind with a complex of antibody-antigens on
the microplate speciϐically, With the TMB substrate,
it will generate an amount of colour, The intensity
of the colour is relative with the concentration of
the COVID-19 IgG/IgM Antibody when the value is
greater than the cut-off value, the human has been
infected with the SARS-CoV-2 (Li et al., 2020b).
Rapid COVID-19 test
The rapid lateral ϐlow test for COVID-19 used
immunochromatography techniques. The card con-
tains colloidal gold-labelled recombinant new coro-
navirus antigen and quality control antibody gold
markers, two detection lines (G andM lines) and one
quality Control line (C line) of nitrocellulose mem-
brane, The M line is immobilized with a monoclonal
anti-human IgM antibody for detecting a new coro-
navirus IgM antibody, the G line is immobilized with
a reagent for detecting a new Coronavirus IgG anti-
body, and the C line immobilized with a quality con-
trol antibody. If the sample contains an IgG anti-
body, the antibody will bind to the colloidal gold-
labelled new coronavirus antigen, and the immune
complex will be captured by the reagent immobi-
lized on the membrane to form a purple-red G line,
Indicating that the new Coronavirus IgG antibody is
positive. The overall testing speciϐicity was 90.63%,
and sensitivity was 88.66% (Li et al., 2020d).
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Polymerase chain reaction (PCR)
Real-time reverse-transcription polymerase chain
reaction assay for a novel human coronavirus. The
conϐirmation of COVID-19 is accomplished by RT-
PCR detection of throat swab samples of suspected
patients. Two target genes, including open reading
frame 1 lab (ORF1ab) and nucleoside protein (N),
and at the same time ampliϐied and tested during
the real-time RT-PCR assay. Target 1 (ORF1ab):
forward primer CCCTGTGGGTTTTACACTTAA;
reverse primer ACGATTGTGCATCAGCTGA; probe
5’-FAM-CCGTCTGCGGTATGTGGAAAGGTTATGG-
BHQ1-3’. Target 2 (N): forward Primer
GGGGAACTTCTCCTGCTAGAAT; reverse primer
CAGACATTTTGCTCTCAAGCTG; probe 5’-FAM
TTGCTGCTGCTTGACAGATT- TAMRA-3’. A cycle
threshold value (Ct value) less than 37 was deϐined
as a positive record, and a Ct- value exceeds 40 was
deϐined as a negative test (Corman et al., 2020; Zhou
et al., 2020).
Inϐlammatory Markers
In a viral infection, the neutrophils increased. Still,
the blood counts of COVID-19 on admission showed
a decrease in neutrophils in 39% of patients, lym-
phocytes in 42% of patients, and eosinophils 72%
of patients (Li et al., 2020c). The SARS-CoV-
2 infections enhance expression of cytokines and
chemokines that can be activated by viral surface
glycoproteins, double-stranded RNA, and intracellu-
lar viral proteins via signal transduction pathways.
CoV infects lung cells via its Spike (S) glycoprotein
that binds receptor present on macrophages. Infec-
tion of macrophages with CoV S glycoprotein results
in suppression of macrophage responses since it
reduced the capacity of macrophage to produce
TNF-α and IL-6 In naive and led to producing the
cytokine IL-10 as immunosuppressive. The erythro-
cyte sedimentation rate was increased in 57.6 % of
patients, and the concentration of C-reactive protein
was increased in 68% of patients (Al-Qahtani et al.,
2017). Besides, the COVID-19 patients showed an
increase in both alanine aminotransferase in 33%
of patients and aspartate aminotransferase in 28%
of patients. Still, most of the patients count less
than 100U/L, and also the lactate dehydrogenase
was increased by 41% of COVID-19 patients (Zheng
et al., 2019).
Treatment of Covid-19
SARS-CoV-2 surrounded by a lipid envelope bind to
the plasma membrane of target cells by attaching to
speciϐic proteins on the cell surface. These viruses
entry to the cell by receptor-mediated endocytosis
and transported to lysosomes. At acid pH the mem-
brane surrounding the virus fuses with the mem-

brane of the lysosome, allowing the nucleic acid of
the virus to arrive the cytoplasm to start the virus
replicates.

The chloroquine prevents cell infections by blocking
the function of lysosomes.

Chloroquine that diffuses into lysosomes and
becomes protonated because it has weak base
properties, raising the pH and the ionic strength
of the lysosome. When the pH rises, the lysosomal
enzymes fail to function. With chloroquine, cells
are protected from infection because viruses can no
longer integrate with cell membranes that require
an acid condition—Amantadine, which is used to
prevent viral infection in vitro by a similar mech-
anism. Recently, Zinc sulphate and azithromycin
were added to hydroxychloroquine to increase
its effectiveness in eliminating the virus (Gautret
et al., 2020). Besides, the different antiviral agents
have examined their efϐicacy for the treatment of
COVID-19. NewResearch showed that lopinavir and
ritonavir have signiϐicant efϐicacy in controlling the
condition. Four volunteers patients with COVID-19
were recruited using a combination of lopinavir
and ritonavir. These agents can cause adverse
effects such as nausea, vomiting, or diarrhoea,
and elevated liver function test results (Wu et al.,
2020). Remdesivir, neuraminidase inhibitors, and
arbidol were suggested to be clinically studied (Wu
et al., 2020). Other studies suggest monoclonal
antibodies as a good alternative as it was effective
against SARS-COV-1 (Shanmugaraj et al., 2020)
or by Immunoglobulin Collected From Recovered
Coronavirus in the same area to increase the afϐinity
of neutralizing the virus (intravenous immunoglob-
ulin (IVIg) treatment ) (Tang et al., 2020).

Vaccine and Vaccination

One of the reasons why there is no effective vac-
cine for COVID-19 yet is the high rate of muta-
tions in the because the polymerases of RNA virus
lacks the proofreading (Shanmugaraj et al., 2020).
But, Some genes of RNA virus are essential to the
viral replication cycles, and mutations are not tol-
erated (Jawhara, 2020). Similarly, One component
of the spike protein for SARS-CoV-2 is the receptor-
binding domain (RBD) which be useful as a vac-
cine against this infectious disease. Therefore, one
of the most important methods is to either develop
a vaccine that contains spike protein antigens or
to develop monoclonal antibodies that interacted
to the spike protein of the coronavirus and to pre-
vent interactionwith human cells (Tian et al., 2020).
Also, the most important proteins for the entry and
spread of the coronavirus is serine protease across
membrane 2, so it can play an important role in
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inhibiting the activity of coronavirus (Henrickson,
2020).

CONCLUSION

Coronavirus outbreaks have led to a downturn in
the global economy and the impact on public med-
ical and health infrastructures in countries where
the disease is prevalent also. The outbreak of this
disease may continue until the summer of 2021, so
more efforts should be made to prevent future dis-
ease outbreaks and to know the methods of diagno-
sis and treatment.
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