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ABSTRACT:

Corona viruses represent a major group of viruses and one of them which is known as novel corona virus is responsible for the
pandemic COVID -19(Corona virus disease 2019). This disease has started from China and had a global spread till now across
216 countries so far. On 30 January 2020, World Health Organization (WHO) officially declared the COVID-19 epidemic as a
public health emergency of international concern. The COVID-19 is associated with the illness of upper respiratory tract
which sometimes lead to severe pneumonia and acute respiratory distress syndrome (ARDS). It is related with severe
acute respiratory syndrome (SARS) in 2002 and middle east respiratory syndrome (MERS) in 2012. Each of three corona viruses
emerged since the turn of the century has caused respiratory outbreaks but has unique characteristics. SARS and MERS have

higher fatality rates than COVID-19 but the latter is highly infectious and spreads more easily among-the people.
KEYWORDS: COVID -19, SARS, MERS, ARDS, Pandemic, Corona virus.

ABBREVIATIONS:

COVID -19 - Corona virus disease 2019, SARS - Severe acute respiratory syndrome
MERS - Middle east respiratory syndrome

SARS-CoV- Severe acute respiratory syndrome corona virus

MERS-CoV- Middle east respiratory syndrome corona virus

SARS-CoV 2- Severe acute respiratory syndrome corona virus 2

WHO — World Health Organization
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l. INTRODUCTION

Corona virus is One of the major class of pathogens that targets primarily to the respiratory system of human. In the previous
decades two major outbreaks of corona viruses which includes the Severe acute respiratory syndrome (SARS)-CoV (corona virus)
and the Middle East respiratory syndrome (MERS)-CoV (corona virus) crossed the human animal barrier and become a major
class of human pathogens. This is observed that these corona viruses are a type of zoonotic viruses and they cause respiratory
infections including pneumonia, cold, sneezing and coughing while in animals they cause diarrhoea and upper respiratory

diseases. 1234

1. HISTORY & ORIGIN

The very first case of corona was observed in 1960. As per the Canadian study 2001 total 500 persons were identified by this flu
like infection. Approximately 17-18 cases amongst them were confirmed positive for corona. The mechanism involved in it was
polymerase chain reaction. Corona was considered as a virus with non-fatality till 2002. In the year 2003, some reports were
published and considered as proofs. SARS-CoV is thought to be an animal virus from an as-yet-uncertain animal reservoir,
perhaps bats, that spread to other animals (civet cats) and first infected humans in the Guangdong province of southern China in
2003. Cases were also reported in USA, Hongkong, Taiwan, Thailand, Singapore and Vietnam with |[more than 1000 deceased

cases. Various studies conducted by researchers concluded the pathogen behind the disease being corona.

Middle East respiratory syndrome (MERS), also known as camel flu, caused by (MERS)-CoV (corona virus) that was first
identified in Saudi Arabia in 2012. MERS-CoV has been identified in dromedaries in several countries in the Middle East, Africa

and South Asia. Approximately 35% of reported patients with MERS-CoV infection have died.

In late December 2019, an acute atypical respiratory disease was observed in Wuhan, Hubei province, China. This infection has
spread rapidly from Wuhan to other areas. It was reported that a corona virus named as novel coronavirus was responsible for the
disease. The novel coronavirus was further named as the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2, 2019-
nCoV) due to its high similarity with the shared ancestry (homology) approximately 80% to SARS-CoV, which caused acute
respiratory distress syndrome (ARDS). The disease caused by this virus was called Coronavirus disease 19 (COVID-19) and
declared as a pandemic by the World Health Organization (WHO). COVID-19 has been impacting a large number of people
worldwide & had its spread in approximately 216 countries and territories so far. As of May 31%, 2020, around 5,934,936 cases

worldwide have been reported according to World Health Organization (WHO).2346-
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11. STRUCTURE AND ETIOLOGY OF CORONA VIRUS

Spike (S)
Membrane (M)

Nucleocapsid (N)

Structure of Corona Virus
Coronaviruses are enveloped positive stranded RNA viruses in the order of Nidovirales. They are characterized by club-like
spikes that project from their surface, an unusually large RNA genome, and a unique replication strategy. With the characteristic
surface, the virions have a crown-like appearance under the electron microscope. That’s why they are named after the Latin word
corona, meaning ‘crown’. The subfamily Orthocoronavirinae of the family Coronaviridae is further classified into four coronavirus
(CoV) genera: Alpha-, Beta-, Delta-- and Gamma coronavirus. Epithelial cells in the respiratory and gastrointestinal tract are the
primary target cells. Due to these characteristics, viral shedding occurs via these systems and transmission can occur through

different routes: fomites, airborne or faecal-oral.*>891013.14.
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V. TRANSMISSION AND PATHOGENESIS

IV.1 SARS:

As per WHO SARS affected 26 countries more than 8000 cases were reported throughout the world in 2003. Then small number
of cases have occurred as a result of laboratory accidents or, possibly, through animal-to-human transmission (Guangdong,
China). This disease was transmitted via droplets and fomites and through direct contact of patients with uninfected
individuals. The immediate origin of the SARS-CoV that infected humans in the winters of both 2002-2003 and 2003-2004.
Himalayan palm civets (Paguma larvata) and racoon dogs (Nyctereutes procyonoides) harboured viruses highly like SARS-CoV.
Recently, SARS-CoV-like viruses have been isolated from several bat species, predominately horseshoe bats

(genus Rhinolophus).

The main target of SARS coronavirus were the epithelial cells of the upper respiratory tract, resulting finally in the diffuse
alveolar damage. Other organs/ cells like mucosal cells of the intestine, kidney’s tubular epithelial cells and neutrons of brain

may also be suffered from indirect injury.6:17"
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IV.2 MERS:

Primarily MERS-CoV originated in both human as well as camel was probably from the vesper bats in Southern Africa. The first
transfer from bat to camel has likely occurred in Africa, after a recombination has observed leading to genetic divergence in the
original bat virus. MERS-CoV antibodies were detected in camel sera long till the first human case reported. MERS-CoV in
camels caused mild symptoms and traded camels got infected from Africa and by this way the virus was introduced into the
Arabian Peninsula dromedary in 2012. Bats (Taphozos perforates and Rhinopoma hardwickii) are reported as reservoirs for this

infection. MERS-CoV had spread from an infected person’s respiratory secretions, such as through coughing, sneezing i.e. via

droplet infection.

MERS-CoV has spread from ill people to others through close contact, such as caring for or living with an infected person.
Infected people have spread MERS-CoV to others in healthcare settings, such as hospitals. By using confocal microscopy, the
widespread of MERS-CoV antigen expression in type I and II alveolar cells has observed. Virus antigen was also found in
endothelial cells of pulmonary vessels and rarely in alveolar macrophages. Electron microscopy revealed alveolar epithelial
damage, consisting of detachment of type Il alveolar epithelial cells and associated disruption of tight junctions, chromatin

condensation, nuclear fragmentation, and membrane blebbing, responsible for apoptosis. 7189

1.3 COVID-19:

The initial cases were linked to direct exposure to infected animals (animal-to-human transmission) at a seafood market in Wuhan,
China. However, clinical cases with diversity in exposure history have emerged. As per the earlier reports it was considered that
bats are natural hosts, pangolins are intermediate hosts, and humans are terminal hosts. Finally concluded that human-to-human
transmission of the virus is also possible. Therefore, human-to-human transmission is now considered the main form of
transmission. Individuals who remain asymptomatic could also transmit the virus. However, the most common source of infection

is symptomatic people.

Transmission occurs from the spread of respiratory droplets through coughing or sneezing. Data also suggest that close contact
between individuals can also result in transmission. This also indicates possible transmission in closed spaces due to elevated
aerosol concentrations. This suggests that a patient can transmit the infection to other individuals. Available data suggest that the

virus has an incubation period of three to seven days. These findings are based on initial cases.

The SARS-CoV 2 SARS-CoV-2 likely binds to epithelial cells in the nasal cavity and starts replicating. ACE2 (Angiotensin
converting enzyme) is the main receptor for both SARS-CoV2 and SARS-CoV. The local propagation of the virus is observed

there but a limited innate immune response. At this stage the virus can be detected by nasal swabs.” 1*
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\Y SYMPTOMS:

People suffering from COVID 19 have few of these symptoms.

Fever

e Drycough

e  Sore Throat

e Fatigue

e Shortness of breath

e Acute Respiratory Distress Syndrome

e  Sputum Production

Vi DIAGNOSIS:

Real-time reverse transcriptase-polymerase chain reaction (RT-PCR) testing of upper and lower respiratory secretions is used

for detection.

The following specimens are acceptable for testing as per Centre for Testing and Prevention (CDC) recommended guidelines:

A nasopharyngeal specimen collected by a healthcare professional

e An oropharyngeal (throat) specimen collected by a healthcare professional.

e A nasal mid-turbinate swab collects by a healthcare professional or by a supervised onsite self-collection (using a

flocked tapered swab)

e An anterior nares specimen collects by a healthcare professional or by onsite or home self-collection (using a flocked

or spun polyester swab)

e A nasopharyngeal wash/aspirate or nasal wash/aspirate specimen collected by a healthcare professional.

Vil PREVENTION:

The following guidelines should be followed for prevention of COVID -19:

1. Wash your hands frequently with soap and water for 20 seconds or use alcohol-based (70%) sanitizers.

2. Always avoid touching any part of your face or head including your mouth, nose, and eyes. Also avoid biting your

fingernails. This can give SARS-CoV-2 a chance to go from your hands into your body.

3. Stop shaking hands and hugging others.
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4. SARS-CoV-2 is found in high amounts in the nose and mouth. This means it can be carried by air droplets to other

people when you cough or sneeze. It can also land on hard surfaces and stay there for up to 3 days.

5. Use alcohol-based disinfectants to clean hard surfaces in your home like countertops, door handles, furniture, and other

articles. You can also sanitize your phone, laptop, and anything else you use regularly several times a day.

6. Avoid social gatherings and maintain social distancing.

7. Wash groceries and vegetables or fruits with white vinegar or any other recommended wash for cleaning.

8. If you have observed any symptoms so self-isolation is an important measure taken by those who have COVID-19

symptoms to avoid infecting others in the community, including family members.

9. You can also take the recommended preparations to boost your immunity against these pathogens. 8%

VIl TREATMENT:

Till date there is no specific antiviral drug approved for covid-19. The treatment of disease mainly relies on medicines which are
used for symptoms and supportive care. It has been observed that an important mechanism behind deterioration of the clinical
condition is due to the high induced levels of mediators of inflammation like Interferon -o., Interferon-f, and IL-6 etc. By using

these medicines, the secretion of these factors gets reduced, finally the conditions of the patients are improving.

The effective drugs either in the form of vaccines for prophylaxis or for therapeutics are needed. But in the present scenario drugs
are used on the basis of preclinical and clinical reports. Developing new drug is a tedious task in pandemic emergency. So, at
present doctors are using well known anti-infective molecules (chloroquine/hydroxychloroquine, anti-retroviral drugs, anti-

influenza, antibacterial agents), anti-rheumatic/anti-cytokine release syndrome drugs, antithrombotic agents are used for COVID-

19 22,23,25
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Drugs against COVID -19

Name of Drugs

Basic Moiety

Mechanism of action

Therapeutic Use

Chloroquine

4-aminoquinoline

Not clear, changes the pH
of endosomes and believed
to prevent viral entry,
transport and post-entry

events

Inhibits infection of cells by SARS-CoV-
2 in vitro, approved for malaria treatment

and prophylaxis

Hydroxychloroquine

4-aminoquinoline

It is also not clear, changes
the pH of endosomes and
believed to prevent viral
entry, transport and post-

entry events

Inhibits infection of cells by SARS-CoV-

2 in vitro, approved for malaria prophylaxis
and autoimmune disease (e.g. rheumatic
diseases). Approved for treatment of T2DM

in India

incorporate into

Remdesivir Adenosine Inhibits viral application Limit the reproduction and spread of the
nucleotide virus (SARS CoV 2-). It is also effective
analogues against SARS and MERS: Initially used to

treat Ebola

Ribavirin Nucleoside Inhibits viral RNA Effective against MERS. SARS CoV-A2 has
analogue synthesis and mRNA pathological similarity with MERS

capping
Ribavirin + Interferon Ribavarin Inhibits viral replication Mixed result against MERS

RNA
Lopinavir/Ritonavir Protease Blocks viral cellular entry Effective against SARS-CoV-1& 2
inhibitors both in vitro and human studies, approved

for HIV-1 treatment
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Favipiravir RNA polymerase | Inhibits viral RNA- Broad-spectrum anti-viral against influenza,
inhibitors dependent polymerase arenavirus, bunyavirus and filovirus
Interferon-p1 Cytokines Stimulate innate antiviral MERS-CoV appears to be more sensitive
immunity. than SARS-CoV in vitro studies. Anti-

MERS-CoV action noted in animal studies.

Interferon beta plus Interferon beta inhibits viral | Ongoing study for SARS-Cov-2 and
Lopinavir/Ritonavir replication MIRACLE trial for MERS
Tocilizumab, Monoclonal IL-6 inhibitor, blocks Tocilizumab reduced fever and oxygen
Sarilumab antibody cytokine storm. requirement in COVID-19, approved for
Eculizumab rheumatoid arthritis.

SARS-Cov-2 specific Antibody Binds to virus and block Inhibits SARS-CoV-2 entry into
antibodies (Plasma infection, binds to infected | cells in vitro

Therapy) cells and potentiate the

immunity of an individual

IX CONCLUSION:

The coronavirus COVID-19 pandemic is the defining global health crisis of our time and the greatest challenge we have
faced since World War Two. Cases are rising daily across the globe. All countries can have control over the rate of spread
by testing and treating patients, carrying out contact tracing, limiting travel, quarantining citizens, and avoiding large
gatherings such as sporting events, concerts, and schools. COVID-19 is much more than a health crisis. By stressing every
one of the countries it touches, it has the potential to create devastating social, economic, and political crises that will leave

deep scars. Every country needs to act immediately to prepare, respond, and recover.
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