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ABSTRACT

The corona virus disease (COVID-19) was first
identified in Wuhan, China in December 2019.
Corona virus is a group of related virus which is
responsible for producing disease in mammals
and birds. Corona virus is responsible for
producing COVID-19 disease which produces
respiratory illness in human. The objective of
this article is that to identify the history of the
corona virus, classification of corona virus,
structure of corona virus, SARS CoV-2 control,
prevention and possible treatment of corona
virus disease (COVID-19) using plasma
therapy. The world health organization (WHO)
declared 'pandemic’ situation because of the
spreading of corona virus disease (COVID-19).
As of December 2019, this epidemic had spread
to 213 countries with 85 lakh confirmed cases,
including 4.5 lakh deaths at 18 June 2020. There
are various drugs and treatments are used to
treat COVID-19 such as convalescent plasma
therapy. The convalescent plasma therapy is
method to transfer plasma of patients which is
recovered from virus infection to the corona
infected patients. The convalescent plasma
contains antibodies against corona virus. The
convalescent plasma therapy is not fully
effective treatment for COVID-19 disease. The
convalescent plasma therapy has great potential
to treat COVID-19 disease in early stages but
large scale in-vivo study is required to get a
significant data to prove the efficacy of the
treatment.
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INTRODUCTION

The Corona virus is a group of
related RNA virus which is responsible for
producing disease in mammals and birds.

These viruses are commonly affect animal
and birds but in these groups of virus some
are affecting to human. The world health
organization (WHO) has reported the new
type of corona virus on 31 December 2019.
™ The WHO announced the current official
name for the virus is severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2).[1 The corona virus can cause
symptoms such as fever, sore throat from
swollen adenoids, bronchitis ( either viral
bronchitis or secondary bacterial bronchitis)
and pneumonia ( either viral pneumonia or
secondary bacterial pneumonia). “¥¥! Most
of the COVID-19 patients are asymptomatic
or with mild symptoms of corona virus
which is very difficult to detect. If the
patient already suffering from diabetes
disease or autoimmune liver disease, the
mortality rate is higher in those cases. ! It
suggested that the population most at risk
may be people with poor immune function
such as older age people and those with
renal and hepatic dysfunction. " By 18 June
2020 over 85 lakh people were infected with
COVID-19 and caused over 4.5 lakh people
deaths worldwide. ©

The name 'Corona virus' is comes
from Latin with meaning of ‘crown' or
'wreath'. ) These name is given because of
their crown like shape. The human corona
virus is firstly observed and studied by June
Almeida and David Tyrrell. % Most of the
members of corona virus that infect birds
and mammals. There are only sex species of
corona virus is infect human such as 229E ,
0C43, NL63, HKU1 ( these cause common
cold symptoms in immunocompetent
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individual and the two other strains - severe
acute respiratory syndrome corona virus (
SARS-COV) and middle East respiratory
syndrome corona virus ( MERS-CoV). M1

History:-

Corona virus is firstly discovered in
chickens with acute respiratory infection
caused b¥ infectious bronchitis virus (IBV)
in 1930. %! The mortality rate was 40-90%
in chickens. In 1940s, two more animal
corona virus, mouse hepatitis virus (MHV)
and transmissible gastroenteritis  virus
(TGEV) were isolated. ™! In 1960s, david
tyrrell and Malcom Byone isolat noval
common cold virus B814 which infect
humans. "% In 1965, tyrrell and Byone
cultivated novel virus B814 by passing it
through or?an culture of human embryonic
trachea. **! In 1965, Dorothy hamre studied
the tissue culture of students with cold, she
discovered a new kind of virus, which
became known as 229E. ™*! In 1967, June
Almeida show the two strains B814 and
229E by electron microscope. These two
virus are morphologically related to
infectious bronchitis virus (IBV). ™® The
other human corona virus have since been
identify including SARS-COV (2003),
HCoV NL63 (2004), MERS-COV (2012),
and SARS-COV-2 (2019). These new group
of virus has a club like spikes in the surface
of virus so that it known as Corona virus. "

Taxonomy :-

The formal taxonomical
classification of virus is a responsibility of
international committee on taxonomy of
virus (ICTV). The ICTV has to classify the
corona virus as shown in the table no.1. 1*®!

Unranked | Virus

Realm Riboviria
Kingdom | Orthornavirae
Phylum Pisuviricota
Class Pisoniviricetes
Order Nidovirales
Family Coronaviridae

Orthocoronavirinae
Alphacoronavirus
Betacoronavirus
Gammacoronavirus
Deltacoronavirus

Subfamily
Genera

The Alphacoronavirus and
Betacoronavirus which infect mammals and
Gammacoronavirus and Deltacoronavirus

which  infect  birds.  ®%  The
Alphacoronavirus ; species :- Human
coronavirus 229E, Human coronavirus

NL63, Miniopterus bat coronavirus 1,
Miniopterus  bat  coronavirus HKUS,
Rhinolophus bat coronavirus HKU2,
ScotoPhilus bat coronavirus 512. And the
Betacoronavirus ; species :- Human
coronavirus OC43, Human coronavirus
HKU1, MERS-COV, SARS-COV, SARS-
COV-2. And the Gammacoronavirus ;
species :- infectious bronchitis virus (IBV),
Beluga whale coronavirus SW1. And the
Deltacoronavirus ; species :- bulbul
coronavirus HKU11, procine coronavirus
HKU15. 18]

Structure :-

The 2019-nCoV was closely related
(about 79% identity) to SARS-COV and
(about 50% identity) to MERS-COV.
The coronavirus contain a positive-sense,
single-stranded RNA genome of molecular
weight 26 to 31 kilobases, the largest of any
RNA virus group. They have petal shape
spikes which is used to attachment of virus.
(1) The viral envelope consists of lipid
bilayer, in which the membrane, envelope
and spikes structural proteins are anchored.
(221 The viral envelope is used to protect
virus and provide structural shape. The
spikes of virus contain S glycoproteins
which are used for attachment to the host
receptor. *¥ The M and E protein are
important to form transmembrane structure
which provides the shape of the virus. The
N protein constitutes the only protein
present in the nucleocapsid. The N proteins
are bound to the positive sense single
stranded RNA genome in continuous beads
on a string type conformation. A fifth
structural  protein, the hemagglutinin-
esterase (HE) is present in a subset of Beta-
Coronavirus. ! The average diameter of
the virus particles is around 125 nm. 2l
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Plasma therapy :-

The convalescent plasma therapy is
method to transfer plasma of patients which
is recover from virus infection to the corona
infected patients. The recovered patients of
COVID-19 have neutralizing antibodies
titre, which can be an important donar
source of convalescent plasma. It has been
reported that these antibodies were
administered to infected individual at an
early stages, may magnificently reduce the
viral load and the mortality rate is also
reduce. ® The convalescent plasma therapy
has been used to treat patients with
Machupo virus (Bolivian hemorrhagic
fever), Junin virus (Argentinian
hemorrhagic fever), Lassa fever and Ebola
virus. In a study in Hong kong (80 patients)
reported that, the efficacy of the
convalescent plasma therapy is depends on
how early you start the treatment of affected
individuals after confirmed identification of
infection. %!

Mechanism of neutralizing antibodies :-
SARS-COV-2 have structural proteins
include the spike (S), the membrane (M),

recovered
patient of
COVID-19

SARS-ColW-2

envelope (E) and nucleic capsid (N) protein.
(23] The corona virus initiates cell fusion via
attachment of S protein with receptor on the
host cell surface. The S protein comprises
S1 and S2 units. The receptor-binding
domain (RBD) within S1 directly interact
with host receptor. ) These S protein of
SARS-COV-2 binds the Angiotensin
converting enzyme 2 (ACE2) receptor on
human alveolar epithelial cells.

The S protein of SARS-COV-2 is
one of the major target for developing
neutralizing antibodies to inhibit the binding
and fusion of SARS-COV-2. %! |t has been
reported that the sequence of SARS-COV-2
receptor-binding domain that directly
contacts ACE2, is similar to that of SARS-
COV, strongly suggesting that SARS-COV-
2 uses ACE2 as its receptor. "' The
neutralizing  antibodies comes  from
convalescent plasma, itself bind to the
receptor-binding domain of SARS-COV-2
and prevent fusion of virus into the host
cell. The mechanism of neutralizing
antibodies are shown in fig.no.1

Human

cell
rass
i |
U neutralizing
antibodies

plasma administred to
COWID-19 Patients

Wod

0 —

Fig.no.1 :- the mechanism of neutralizing antibodies. The neutralizing antibodies binds with SARS-COV-2 and prevent binding of ACE2
receptor on human cell.

The common steps to transfer plasma can be ~ 3- The donar should be free from any sign
given as below ?1:- of COVID-19 is to be checked.

1- The recruitment of the blood donors  4- The informed consent of the donor
which has been recovered from COVID-19. should be collected.

2- To check the donor eligibility criteria ~ 5- The blood group of donor should be
according to Drug controller general of  checked.

India (DCGI).
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6- The blood is to be withdrawn from
recovered patients according to the standard
parameters/established protocol.

7- The plasma has been separated by the
blood.

8- The convalescent plasma is stored
properly and transfers to the hospital for the
transfusion.

9- Compatibility test has been carried out
for COVID-19 patients.

10- The informed consent from a patient
should be taken.

11- The clinical transfusion of convalescent
plasma should be carried out according to
the existing protocol.

12- The continuous monitor the patient,
reduction in viral load, antibodies level and
results of therapy is noted.

13- After transfusion of convalescent
plasma, adverse effects (if identify) should
be properly noted.

Risk factors for Convalescent plasma
therapy :-

The risk of hepatitis B virus and
hepatitis C virus transmitted through
donated plasma should be thoroughly
investigated. The transfer of HIV disease is
possible if the donor have HIV virus. In
Some patient, the adverse effects are also
reported like nausea, itching, fever, and skin
rashes. These adverse effects were resolved
by symptomatic treatment or by reducing
the rate of transfusion. 1#°!

Plasma therapy in India:-

In india, The Drug Controller
General of India (DCGI) gives approval for
convalescent plasma therapy at April 17
,2020 to the Indian Council of Medical
Research (ICMR). ¥¥ The DCGI said this
will be a phase I, open label, randomised
controlled trial to assess the safety and
efficacy of convalescent plasma. This trial
has been approved on moderate disease
patients. This trial will enrol 226 COVID-19
patients in group, who will receive plasma
transfusion and 226 COVID-19 patients in
9roup, who will not receive the treatment.
%21 In India, various states like Maharashtra,

Delhi, Kerala etc. show interest in plasma
therapy after United States food and drug
administration (US-FDA) approved the
plasma therapy for COVID-19 patients. In
initial study, there are five critically ill
patients treated with plasma therapy in
United States of America. The clinical
status in all five patients improve after
infusion of plasma with no dead and 3
patients were discharge and two patients
continued to be stable on mechanical
ventilation.

In China, 10 severely ill patients
received the infusion of plasma (200 ml).
The results of therapy show that there are no
adverse effects of treatment and clinical
status of all patients is improved. These
study shows that the amount of neutralizing
antibodies is different from individual to
individual. %

In India, the first patients were
recovered from COVID-19 and discharged
from hospital on April 24, 2020. These
patients have respiratory tract infection and
further their condition worsened with type-1
respiratory failure. After the transfusion of
convalescent plasma as per established
protocol, the progressive improvement was
observed in patients from 3-4 days of
transfusion of plasma and at the end of 10
day of treatment the patient is successfully
recovered from coronavirus infection. B

Plasma separation and storage :-

In whole blood, 45% part of blood
cells and 55% part of plasma fluid. The
plasma contains about 90% of water, with
10% being made up of ions, protein,
dissolved gas, nutrients and wastes. The
protein in plasma includes globulin protein
(antibody), albumin (osmotic pressure), and
fibrinogen (coagulation factor). 4

The whole blood collected from
recovered patients, is put into the
commercially  available  anticoagulant-
treated tubes e.g., EDTA-treated (lavender
tops) or citrate-treated (light blue tops). The
blood does not clot in the anticoagulant-
treated tubes. The blood cells are removed
from plasma by centrifugation for 10
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minutes at 1,000-2,000 x g wusing a
refrigerated centrifuge. Centrifugation for
15 minutes at 2,000 x g depletes platelets in
the plasma sample. The blood cells settle
down into the tube because of their high
density and plasma is collected from
supernatant  portion. The supernatant,
designated plasma is carefully removed
gs?m the cell pellet using a Pasteur pipette.
The convalescent plasma separated
from whole blood should be stored between
+2°C to +6°C in blood bank refrigerator for
up to 40 days. Alternatively, it may be
frozen either within 8 hours of collection as
‘Fresh Frozen Plasma’ or within 18-24
hours of collection as ‘Plasma Frozen
Within 24 hours’ and stored for up to 12
months at or below -18°C in a controlled
plasma freezer. Appropriate labeling should
be done to easily identify the convalescent
plasma units. The convalescent plasma units
should be transported in temperature
controlled conditions. ! Where there are
no facilities to prepare convalescent plasma
by centrifugation, it could be separated by
stored vertically for 24 hours between +2°C
to +6°C temperature; the supernatant plasma
can then be transferred into the secondary
bag and stored as a liquid plasma.
Caveats :-
1) In donor (recovered patients), the
antibody level varies from individual to
individual.
2) The amount of antibodies in, say, 250 ml
(in india) of plasma transfused depends
several factors, such as how long before the
donor has been infected, whether the donor
had severe or mild infection, whether the
donor had other underlying illnesses that
compromised her immunity and how long
the plasma had been stored.
3) The high specificity means the antibody
won't probably work against a different
mutant or version of the virus.

EA?vantages of convalescent plasma therapy
31]._

1) it is easily available, unlike specific drug
or vaccine that takes time to develop, test
and produce.

2) it is cheap. The only cost involved is in
extraction and storage.

3) The antibodies are highly specific against
the coronavirus.

4) The antibodies can have potential
immunomodulator effect, reducing damage
from the inflammatory response as the body
mounts a severe response to the virus.
Plasma treatment could help tone down the
high immune response, which results in
damage of normal tissue like those in the
lungs, leading to lung injury and requiring
the patient to be put on a ventilator.

5) It's generally safe and well tolerated and
it's as safe as a blood transfusion.

DISCUSSION

In India, the clinical trials of
convalescent plasma were initiated by the
Delhi, Maharashtra, Kerala like State of
India. The first patients in India were
recovered by convalescent plasma therapy
and discharge from hospital on April 24,
2020. % In India, the recovered patients of
COVID-19 are ready to donate their plasma
to save the life of other people. India, China,
European countries are still working for
success of the convalescent plasma therapy.
Initially the results of convalescent plasma
therapy is encouraging to treat COVID-19
disease but still more study and clinical
trials are required to prove the efficacy of
the CP therapy. The convalescent plasma
therapy has a great potential to treat the
COVID-19 patients. The CP therapy is used
to highly reduce the viral load as well as
remove the symptoms of SARS-COV-2.
The structurally SARS-COV-2 is highly
similar to the SARS-COV. In the present
scenario the research is focused on
identifying neutralizing antibodies. The
researchers focused on to make artificial
neutralizing antibodies to treat COVID-19
patients and make easily available to the
treatment of COVID-19 disease.
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