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1. INTRODUCTION

Coronavirus is one of the major pathogens that primarily
targets the human respiratory system. Previous outbreaks
of coronaviruses (CoVs) include the severe acute
respiratory syndrome (SARS)-CoV and the Middle East
respiratory syndrome (MERS)-CoV which have been
previously characterized as agents that are of great public
health threat. In late December 2019, a cluster of
patients were admitted to hospitals with an initial
diagnosis of pneumonia of an unknown etiology. These
patients were epidemiologically linked to a seafood and
wet animal wholesale market in Wuhan, Hubei Province,

China [1-3].

2. HISTORY AND ORIGIN

The coronavirus belongs to a family of viruses that may
cause various symptoms such as pneumonia, fever,
breathing difficulty, and lung infection [4]. First case of
corona virus was notified as cold in 1960. According to
the Canadian study 2001, approximately 500 patients
were identified as Flu-like system. 17-18 cases of them
were confirmed as infected with corona virus strain by
polymerase chain reaction. In 2003, various reports
published with the proofs of spreading the corona to
many countries such as United States of America, Hong
Kong, Singapore, Thailand, Vietnam and Taiwan. Several
case of severe acute respiratory syndrome caused by
corona and their mortality rate of more than 1000 patient
was reported in 2003 [5, 6].

In 2004, World health organization and centers for
disease control and prevention declared it as “state
emergency”. The study report of Hong Kong confirmed
50 patients of severe acute respiratory syndrome while
30 of them were confirmed as infected by corona virus.
In 2012, Saudi Arabian reports presented several infected
patient deaths [7, 8]. At the end of 2019, a series of
pneumonia cases of unknown cause emerged in Wuhan
(Hubei, China) [9]. A few weeks later, in January 2020,

detail sequencing analysis from lower respiratory tract
samples identified a novel virus causing severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) as
causative agent for that observed pneumonia cluster [10].
COVID-19 was first identified and isolated from
pneumonia patient belongs to Wuhan, china [10, 11].
The WHO confirmed that the outbreak of the
coronavirus epidemic was associated with the Huanan
South China Seafood Marketplace, but no specific animal
association was identified [12].

3. MICROBIOLOGY

Corona virus is spherical or pleomorphic, single
stranded, enveloped RNA and covered with a typical
crown-like appearance under an electron microscope due
to the presence of glycoprotein spikes on its envelope
[13, 14]. Corona Virus Disease 2019 (COVID-19) is an
RNA virus, with a Corona viruses are four sub types such
as alpha, beta, gamma and delta corona virus. Each of sub
type coronaviruses has many serotypes. Some of them

infect human from other infected animals such as pigs,

birds, cats, mice and dogs [7- 9, 14, 15].

3.1.Pathogenesis of virus

The pathogenic mechanism that produces pneumonia
seems to be particularly complex [16-18]. The data so far
available seem to indicate that the viral infection is
capable of producing an excessive immune reaction in the
host. In some cases, a reaction takes place, which as a
whole is labelled a “cytokine storm”. The effect is
extensive tissue damage. The protagonist of this storm is
interleukin 6 (IL-6). IL-6 is produced by activated
leukocytes and acts on a large number of cells and tissues
[19]. It is able to promote the differentiation of B
lymphocytes, promotes the growth of some categories of
cells, and inhibits the growth of others. It also stimulates
the production of acute phase proteins and plays an
important role in thermoregulation, in bone maintenance
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and in the functionality of the central nervous system
[20]. Although the main role played by IL-6 is pro-
inflammatory, it can also have anti-inflammatory effects.
In turn, IL-6 increases during inflammatory discases,
infections, autoimmune disorders, cardiovascular diseases

68

and some types of cancer [21]. It is also implicated into
the pathogenesis of the cytokine release syndrome (CRS)
that is an acute systemic inflammatory syndrome
characterized by fever and multiple organ dysfunctions
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Fig. 1: Pathogenesis of corona viruses [23]

3.2.Mode of transmission

Based on the large number of infected people that were
exposed to the wet animal market in Wuhan City where
live animals are routinely sold, it is suggested that this is
the likely zoonotic origin of the COVID- 19. Efforts have
been made to search for a reservoir host or intermediate
carriers from which the infection may have spread to
humans. Initial reports identified two species of snakes
that could be a possible reservoir of the COVID-19.
However, to date, there has been no consistent evidence
of coronavirus reservoirs other than mammals and birds
[24, 25]. Genomic sequence analysis of COVID-19
showed 88% identity with two bat-derived severe acute
respiratory syndrome (SARS)-like coronaviruses [26,
27], indicating that mammals are the most likely link
between COVID-19 and humans. Several reports have
suggested that person-to-person transmission is a likely
route for spreading COVID-19 infection. This is
supported by cases that occurred within families and
among people who did not visit the wet animal market in
Wuhan [28, 29]. Person-to-person transmission occurs

primarily via direct contact or through droplets spread by
coughing or sneezing from an infected individual. In a
small study conducted on women in their third trimester
who were confirmed to be infected with the coronavirus,
there was no evidence that there is transmission from
mother to child. However, all pregnant mothers
underwent cesarean sections, so it remains unclear
whether transmission can occur during vaginal birth. This
is important because pregnant mothers are relatively
more susceptible to infection by respiratory pathogens
and severe pneumonia [24, 26].

3.3.Symptoms

The symptoms of COVID-19 infection appear after an
incubation period of approximately 5.2 days [30]. The
period from the onset of COVID-19 symptoms to death
ranged from 6 to 41 days with a median of 14 days [31].
This period is dependent on the age of the patient and
status of the patient's immune system. It was shorter
among patients >70-years old compared with those
under the age of 70 [31]. The most common symptoms at
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onset of COVID-19 illness are fever, cough, and fatigue,
while other symptoms include sputum production,

headache,
lymphopenia [28, 31, 32].

haemoptysis, diarrhoea, dyspnoea, and
Clinical features revealed by a chest CT scan presented as
pneumonia, however, there were abnormal features such
as RNAaemia, acute respiratory distress syndrome, acute
cardiac injury, and incidence of grand-glass opacities that
led to death [32]. In some cases, the multiple peripheral
ground-glass opacities were observed in subpleural
regions of both lungs that likely induced both systemic
and localized immuneresponse that led to increased
inflammation [33]. Regrettably, treatment of some cases
with interferon inhalation showed no clinical effect and
instead appeared to worsen the condition by progressing
pulmonaryopacities [33] (Fig. 2). It is important to note
that there are similarities in the symptoms between
COVID-19 and earlier beta coronavirus such as fever,
dry cough, dyspnea, and bilateral ground-glass opacities
on chest CT scans [32]. However, COVID-19 showed

some unique clinical features that include the targeting of
the lower airway as evident by upper respiratory tract
symptoms like rhinorrhea, sneezing, and sore throat [34,
35]. In addition, based on results from chest radiographs
upon admission, some of the cases show an infiltrate in
the upper lobe of the lung that is associated with
increasing dyspnea with hypoxemia [36].

Importantly, whereas patients infected with COVID-19
developed gastrointestinal symptoms like diarrhea, a low
of MERS-CoV or SARS-CoV patients
experienced similar GI distress. Therefore, it is

percentage

important to test faccal and urine samples to exclude a
potential alternative route of transmission, specifically
through health care workers, patients (Fig. 2) [34-36].
Therefore, development of methods to identify the
various modes of transmission such as feacal and urine
samples are urgently warranted in order to develop
strategies to inhibit and/or minimize transmission and to
develop therapeutics to control the disease [37, 38].
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Fig. 2: The systematic and Respiratory disorder caused by COVID 19

3.4.Structure

SARS-CoV-2 is a large positive-sense single-stranded
ribonucleic acid (RNA) virus that comprises of four
structural proteins, i.e., nucleocapsid protein (NP) that
holds the viral RNA, spike protein (SP), envelope protein
(EP), and membrane protein (MP), that create the viral
envelope. It has a diameter of 50—200 nm and possesses
spikes on its surface (up to 20 nm in length) that provide

it the crown-like appearance, that’s why it is known as
coronaviruses (CoVs). The lung disease caused by SARS-
CoV-2 was given the name of COVID-19 by the World
Health Organisation (WHO) on Feb 11, 2020 [39, 40].

The structure of SARS-CoV-2 comprises of spikes, which
are formed by the SP (Figure 3). SP is a major
glycoprotein (Mol. Wt. ~180 kDa) that consists of two
subunits, i.e., S1 and S2 [41]. S1 contains a receptor
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binding domain (RBD), which is responsible for
recognizing and binding with the host cell receptor, i.c.,
angiotensin converting enzyme 2 receptor (ACE2) found
in the lower respiratory tract [42]. On the other hand, S2
contains other basic elements needed for the membrane
fusion. SP is the common target for neutralizing
antibodies and vaccines, while the amino-terminal S1
subunit of SP is the most variable immunogenic antigen.
Additionally, SARS-CoV-2 has NP (Mol. Wt. ~40 kDa),
the most abundant viral phosphoprotein produced and
shed during infection. The template mRNA of NP is the

Nucleocapsid
phosphoprotein

most abundant sub genomic RNA. NP exhibits high
immunogenicity and can be detected in either serum or
urine samples during the first two weeks of infection
with peak viral shedding around ten days after infection
[43]. Being a large protein, it can be detected via a
sandwich immunoassay. Furthermore, SARS-CoV-2
contains MP, which is the most abundant protein on the
complete virion particle. The EP is the smallest major
structural protein of SARS-CoV-2, which is involved in
viral assembly, release of virions, and pathogenesis [44].
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Fig. 3: Structure of corona virus

4. CLINICAL DIAGNOSIS

Immunoassays have been developed for rapid detection of
SARS-CoV-2 antigens or antibodies. Most of the
molecular diagnostics being developed for the diagnosis
of COVID -19 infections involve real -time RT —PCR
assays including those from the US Centers for Disease
Control and Prevention [45], The Charité Institute of
Virology in Berlin, Germany [46, 47] and the Hong Kong
University [48, 49].

The diagnosis of COVID-19 is made by detection of
SARS-CoV-2 RNA by reverse transcription polyrnerase
chain reaction (RT-PCR) [50]. Various RT-PCR assays
are used around the world; different assays amplify and
detect different regions of the SARS-CoV-2 genome.
Common gene targets include nucleocapsid (N),

envelope (E), spike (S), and RNA-dependent RNA
polymerase (RdRp), as well as regions in the first open
reading frame [51].

Other molecular methods are being developed and
include

evaluated worldwide and loop-mediated

isothermal amplification; multiplex isothermal
amplification followed by microarray detection and
clustered regularly interspaced short palindromic repeats

[52].

5. TREATMENT

The person-to-person transmission of COVID-19
infection led to the isolation of patients that were
administered a variety of treatments. Just like SARS-CoV

(severe acute respiratory syndrome coronavirus) and

Covid-19: Impact, Challenges and Strategies, June-2020



Surati et al., J Adv Sci Res, 2020; 11 Suppl 3: 67-73 71

MERS-CoV  (Middle  East
coronavirus) [53, 54], there is currently no clinically

respiratory  syndrome
proven specific antiviral treatment recommended for
COVID-19, and no vaccine is currently available. The
treatment is symptomatic, and oxygen therapy represents
the major treatment intervention for patients with severe
infection. Mechanical ventilation may be necessary in
cases of respiratory failure refractory to oxygen therapy,
whereas hemodynamic support is essential for managing
septic shock.

Although no antiviral treatments have been approved,
several approaches have been proposed such as
lopinavir/ritonavir  (400/100 mg-every 12 hours),
chloroquine (500 mg-every 12 hours),

(200 mg-

oseltamivir (75 mg- twice a day oral administration) and

hydroxychloroquine every 12 hours),
ganciclovir (0.25g- the intravenous administration of for
3—14 days) [55]. Alpha-interferon (e.g., 5 million units
by aerosol inhalation twice per day) is also used.
Furthermore, there are a number of other compounds
that are in development. These include the clinical
candidate EIDD-2801 compound that has shown high
therapeutic potential against seasonal and pandemic
influenza virus infections and this represents another
potential drug to be considered for the treatment of
COVID-19 infection [56].

Preclinical studies suggested that remdesivir (GS5734) -
an inhibitor of RNA polymerase with in vitro activity
against multiple RNA viruses, including Ebola-could be
effective for both prophylaxis and therapy of HCoVs

infections [57]. This drug was positively tested in a rhesus
macaque model of MERS-CoV infection [58].

In Italy, a great investigation led by the Istituto Nazionale
Tumori, Fondazione Pascale di Napoli is focused on the
use of tolicizumab. It is a humanized IgG1 monoclonal
antibody, directed against the IL-6 receptor and
commonly used in the treatment of rheumatoid arthritis
[25].

Stem cell therapy and especially MSCs (Mesenchymal
stem cells) may possibly be one of the most ideal
therapeutics, or a combination of treatment to treat
COVID-19 patients [59]. However, scientists are trying
incessantly to develop a vaccine for COVID-19, as well
as therapeutics to treat this disease.

6. PREVENTION

Extensive measures to reduce person-to-person
transmission of COVID-19 are required to control the
current outbreak. Special attention and efforts to protect
or reduce transmission should be applied in susceptible
populations including children, health care providers, and
elderly people.

Preventive strategies are focused on the isolation of
patients and careful infection control, including
appropriate measures to be adopted during the diagnosis
and the provision of clinical care to an infected patient.
For instance, droplet, contact, and airborne precautions
should be adopted during specimen collection, and

sputum induction should be avoided.
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Fig 4: Some recommendations to stop the spread of corona virus (COVID—19).

A guideline has been published for the medical staff,
healthcare providers, and, public health individuals and
researchers who are interested in the 2019-nCoV [60].

The WHO and other organizations have issued the

following general recommendations:
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® Avoid close contact with subjects suffering from acute
respiratory infections.

® Wash your hands frequently, especially after contact
with infected people or their environment.

® Avoid unprotected contact with farm or wild animals.

® People with symptoms of acute airway infection should
keep their distance, cover coughs or sneezes with
disposable tissues or clothes and wash their hands.

e Strengthen, in particular, in emergency medicine
departments, the application of strict hygiene measures
for the prevention and control of infections.

¢ Individuals that are immune-compromised should avoid
public gatherings. If an immune-compromised
individual must be in a closed space with multiple
individuals present, such as a meeting in a small room;
masks, gloves, and personal hygiene with antiseptic
soap should be undertaken by those in close contact
with the individual. In addition, prior room cleaning
with antiseptic agents should be undertaken and
performed before exposure. However, considering the
danger involved to these individuals, exposure should
be avoided unless a meeting, group event, etc. is a true
emergency.
The most important strategy for the populous to
undertake is to frequently wash their hands and use
portable hand sanitizer and avoid contact with their face
and mouth after interacting with a possibly contaminated
environment.
Healthcare workers caring for infected individuals should
utilize contact and airborne precautions to include PPE
(Personal Protective Equipment) such as N95 or FFP3
masks, eye protection, gowns, and gloves to prevent
transmission of the pathogen.
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