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ABSTRACT

COVID - 19 is declared as pandemic in early 2020, the main target of novel coronavirus is the respiratory system
both upper respiratory system and lower respiratory system. Cardinal symptoms are shown such as fever, sore
throat, malaise, shortness of breath. As far now, no vaccine or any kind of cure is present for this novel coronavirus
although symptomatic treatment is given as per the protocol. Antimalarial drug Hydroxychloroquine is being used
in high risk patients who have other morbidities such as diabetes mellitus, hypertension, end stage renal disease or
any immunosuppressive disorder etc.
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INTRODUCTION passage a virus named B814. The first cases were seen in
Wuhan City of China in December 2019, and have been
linked to the Seafood Market and the infection has spread
to several countries around the world wide. The novel
coronavirus originated from the Hunan seafood market at
Wuhan, where raccoon dogs, bats, snakes, palm civets,
and other animals are sold, and rapidly spread up to 109
countries of world. The recombination of DNA was
found to be involved at spike glycoprotein which
assorted SARS-CoV (CoVZXC21 or CoVZC45) with the
RBD of another Beta CoV, thus could be the reason for
cross-species transmission and rapid infection.

Limited research is available on how HCoV spreads from
one person to another one. However, researchers believe
that these viruses can transmited via fluids in the
respiratory system, such as mucus.

Fig. 1:

Severe Acute Reparatory Syndrome Coronavirus 2 —
SARS CoV2 caused by novel coronavirus. Recent

research shows it can also spread by fecal-oral
transmission. Significant symptoms before an onset of
respiratory symptoms are diarrhea, nausea, vomiting and
abdominal discomfort. Respiratory droplet can infect a
person within a radius of 2 — 6ft. New researches say it
can be potentially present in air for 3 hours. If someone
walks through the area where someone coughs or sneeze,
he/she can be contaminated. Most recently, a novel
coronavirus (SARS-CoV-2, also known as COVID-19).

COVID-19: (Origin and Transmission)

The first cases of coronaviruses found in 1965 in human,
by Tyrrell and Bynoe. They observed that they could
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Coronaviruses make a large family of viruses that can
infect birds and mammals, including humans, according
to world health organisation (WHO). These viruses have
been responsible for several outbreaks around all over
the world, including the severe acute respiratory
syndrome (SARS) pandemic of 2002-2003 and the
Middle East respiratory syndrome (MERS) outbreak in
South Korea in 2015. Most recently, a novel coronavirus
(SARS-CoV-2, also known as COVID-19) triggered an
outbreak in China in December 2019, sparking
international concern. While some coronaviruses have
caused devastating epidemics, others cause mild to
moderate respiratory infections.
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Pathogenesis

Target — respiratory system, alveoli to be specific.
Alveoli have type -I and type — Il pneumocytes. Type — |
pneumocytes helps in gas exchange. Type — Il produces
surfactant, reduce surface tension and avoid alveolar
collapse. nCov-2 basically attacks type — Il pneumocytes.
nCoV-2 has different types of spike proteins on them
Single Stranded RNA proteins. Amongst this s — spike
proteins are nost important. It attaches to the receptor on
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type — Il pneumocytes. Receptors are ACE - Il
(Angiotensin Converting Enzyme — II) receptors. Virus
gets into the cell and hijacks the ribosome and start
synthesis of protein molecule. It is the different structural
protein of virus itself that is produced by ribosome after
invasion. It also uses important enzyme RNA dependent
RNA polymerase. It can synthesize more RNA from this,
it synthesizes SS-RNA combination of all of these give
rise to new virus.

mRNAs

Host cell

Released Virus

RNA Replication -

Fusion with Plasma Membrane
S protein

MERS- CoV

Fig. 2:

After damaging type — Il pneumocytes, it starts releasing
inflammatory products into the alveoli. Due to release of
alveolar inflammatory products it activates alveolar
macrophages. Macrophages now releases interleukins —
1, interleukins — 6 and tumor necrosis factor. They
aggregate into the capillary surrounding the cell
contraction; it leads to vasodilation and increase capillary
permeability.alveoli and cause capillary smooth muscle
relaxation. They are also responsible for endothelial cell.

Increased Capillary Permiability

l

Accumulation of fluid in alveolar spaces

d

Type - Il pneumocytes damage

!

Increase in surface tension

!

Alveolar collapse

Hypoxemia and Breathlessness

Now, due to increased inflammatory cytokinin
neutrophils get activated. It releases Reactive Oxygen
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Spaces (ROS) and proteases to Kill virus and virus
infected cell.

ROS and Proteases

l

Damage Type - 1 and type - Il pneumocytes

l

Difficulty in gas exchange

In alveoli there will be accumulation of cellular debris
and proteinaceous material and fluid. Due to this there is
consolidation of alveoli which causes decrease in gas
exchange and stimulate cough reflex. Now interleukins —
1 and interleukins — 6 signals the hypothalamus to release
prostaglandins which is responsible for increasing body
temperature hence, fever! Now due to low pO2 can
stimulate the chemoreceptors and it will stimulate the
sympathetic system.
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Low of pO2 decrease
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In Severe Condition

It can cause Systemic Inflammatory Response Syndrome
(SIRS). Is an inflammatory state affecting the whole
body. It is the body's response to an infectious or
noninfectious  insult.  Although  the  definition
of SIRS refers to it as an "inflammatory"” response, it
actually has pro- and anti-inflammatory components.
SIRS is a serious condition related to systemic
inflammation, organ dysfunction, and organ failure. It is a
subset of cytokine storm, in which there is abnormal
regulation of various cytokines. SIRS is also closely
related to sepsis, in which patients satisfy criteria for
SIRS and have a suspected or proven infection.
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Capillary permeability increases
Blood volume decreases
Peripheral Resistance Decreases

Hypotension

Decrease organ perfusion

N

Multiple organ failure

Hypoxia, ground glass infiltrates, and progression to
ARDS

About 20% of the infected patients will progress to stage
3 disease and will develop pulmonary infections and
some of them developed very severe disease. Initial
estimated fatality rate are around 2%, but this varies
markedly with age. The fatality and morbidity rates may
be revised once the prevalence of mild and asymptomatic
cases is better defined as well. The virus now reaches to
the gas exchange units of the lung and infects alveolar
type Il cells. Both SARS-CoV and influenza
preferentially infect type Il cells compared to type | cells.

Treatment

There is no specific treatment recommended for SARS-
CoV- 2. Although vaccine has been made by several
countries amongst them ChAdOx1 nCoV-19 developed
by oxford university show the promising result but wide
scale trials are still left.
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Symptomatic treatment is given to patients and oxygen
therapy is the first step for respiratory impairment. In the
case of respiratory failure both non — invasive and
invasive mechanical ventilation is given.

Other medical treatments

Corticosteroids: In severe conditions these drugs are
usually used such as methylprednisolone 1mg/kg/day.
Clinical research shows that dexamethasone reduces
deaths by one third among severely ill COVID -19
patients.

Antiviral drugs

No antiviral treatments have been approved yet.
However, several approaches have been made such as
lopinavir/ritonavir (400/100mg orally every 12 hours). It
demonstrated benefit over standard treatment.

Remdesivir an inhibitor of RNA polymerase was used
during Ebola virus outbreak and could be effective for
both prophylaxis and treatment of COVID — 19.

Plasmatherapy
Healed patients’ antibodies are taken and represent a
therapeutic option currently under study.
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