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e spread in Guangdong market province of China. The pandemic was

initially caused in local market of Wuhan in dec-19 and thus it was
named as coronavirus 19. this infection of covid-19 was soon reached

*Corresponding Author all over the world in no time. Coronavirus causes respiratory infection
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including pneumonia, cold, sneezing and coughing while in animal it
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Pharmacy, Pravaranagar, causes diarrhea and upper respiratory diseases. Corona virus enters in
Dist. Ahmednagar human cell through membrane ACE-2 exopeptidase receptor. The
(Maharashtra) 423107 India. presence of COVID-19 was manifested by several symptoms, ranging
from asymptomatic/mild symptoms to severe illness and death.
However, dueto the worldwide spread of the virus, COVID-19 has become a serious concern
in the medical community and was declared as novel covid19 by WHO in2019. Currently
some antiviral medications are given as a supportive treatment for covid 19 which gave
appreciable results in clinical trials along with some emergency approval of the vaccines for
treatment. The number of covid cases now has raised to 15,20,00,000 (march-april). Thus, the
main purpose of this review is to provide an overview of covid-19 along with diseases current
treatment and future prospects of vaccine development and government's strategy for

management to covid-19.
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History and origin of disease
In December 2019, an outbreak of pneumonia with unknown origin began in China’s wuhan

Province, raised global health concerns due to the ease of transmission. Initially it was
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stated that the virus arised from the local market of wuhan through some workers around
there. All of these workers were said to cause infection in a rapid sense due to the high
crowding market. A phylogenetic network analysis of 160 early coronavirus genomes
sampled from December 2019 to February 2020 showed that the virus type most closely
related to the bat coronavirus was most abundant in Guangdong, China, and designated type
"A". Thepredominant type among samples from Wuhan, "B", is more distantly related to the
bat coronavirus than the ancestral type "A". Further the strain that was isolated from the
infected person was similar to with that of the virus W1V16 that was obtained from the cave
of wuhan province of china and thus bats were said to beprimary cause of infection of SARS
covid-19. further researchers stated that the virus isolated from pangolin species was only
72% similar to Covid 19 genome sequencing and thus may be said as intermediate of
injection of covid 19. Research into the natural reservoir of the virus that caused the 2002—
2004 SARS outbreak has resulted in the discovery of many SARS-like bat coronaviruses,
most originating in the Rhinolophus genus of horseshoe bats. Phylogenetic analysis
indicates that samples taken from Rhinolophus sinicus show a resemblance of 80% to
SARS-CoV-2. Phylogenetic analysis also indicates that a virus from Rhinolophus affinis,
collected in Yunnan province and designated RaTG13, hasa 96% resemblance to SARS-CoV-
2. The RaTG13 virus sequence is the closest known sequence to SARS-CoV-2. All available
evidence suggests that SARS-CoV-2 has a natural animal origin and is not genetically
engineered. Nevertheless, early in the pandemic, conspiracy theories spread on social media
claiming that the virus was bio-engineered by China at the Wuhan Institute of Virology.
While some, including former CDC director Robert R. Redfield, have claimed that the virus
may have been studied by and escaped from the Institute, virologists who have studied
coronaviruses consider the possibility very remote, and the March 2021 WHO report on the
joint WHO-China study stated that such an explanation is "extremely unlikely”. To quickly
diagnose and control the highly infectious disease, suspected people were isolated and
diagnostic/ therapeutic procedures were developed via patients’ epidemiological and clinical
data. After numerous studies, a novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) was identified as the cause of the disease, and the disease was dubbed
“coronavirus-19” (COVID 19) by Chinese Scientists. The presence of COVID-19 is
manifested by several symptoms, ranging from asymptomatic/mild symptoms to severe
illness and death. Common symptoms include cough, fever, and shortness of breath. Other
reported symptoms are weakness, malaise, respiratory distress, muscle pain, sorethroat, loss of
taste and/or smell. On 11 February 2020, the International Committee on Taxonomy of
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Viruses adopted the official name "severe acute respiratory syndrome coronavirus 2" (SARS-
CoV-2). To avoid confusion with the disease SARS, the WHO sometimes refers to SARS-
CoV-2 as "the COVID-19 virus" in public health communication.

Microbiology of covid virus

SARS-CoV-2 has four structural proteins, known as the S (spike), E (envelope), M
(membrane), and N (nucleocapsid) proteins; the N protein holds the RNA genome, and the S,
E, and M proteins together create the viral envelope. The spike protein, is the protein
responsible for allowing the virus to attach to and fuse with the membrane of a host cell
specifically, its S1 subunit catalyzes attachment, the S2 subunit fusion. Protein modeling
experiments on the spike protein of the virussoon suggested that SARS-CoV-2 has sufficient
affinity to the receptor angiotensin converting enzyme 2 (ANG I1) on human cells to use them
as a mechanism of cell entry. By 22 January 2020,a group in China working with the full virus
genome and a group in the United States using reverse genetics methods independently and
experimentally demonstrated that ANG 11 could act as the receptor for SARS-CoV-2. Studies
have shown that SARS-CoV-2 has a higher affinity to humanANG Il than the original SARS
virus. SARS-CoV-2 may also use basigin to assist in cell entry. Initial spike protein priming
by transmembrane protease, serine 2 (TMPRSS?2) is essential for entry of SARS-CoV-2. The
host protein neuropilin 1 (NRP1) may aid the virus in host cell entry using ANG II. After a
SARS-CoV-2 virion attaches to a target cell, thecell's protease TMPRSS2 cuts open the spike
protein of the virus, exposing a fusion peptide in theS2 subunit, and the host receptor ANG II.
After fusion, an endosome forms around the virion, separating it from the rest of the host cell.
The virion escapes when the pH of the endosome dropsor when cathepsin, a host cysteine
protease, cleaves it. The virion then releases RNA into the celland forces the cell to produce

and disseminate copies of the virus, which infect more cells.
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Fig 1: Microbiology of covid virus with spike proteins.
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Pathogenesis of the 2019-nCoV

The lungs are the primary site of 2019-nCoV infection. Ang Il is found in many types of cells
andtissues, including the lungs, blood vessels, heart, liver, kidneys, and gastrointestinal tract.
It is alsopresent in the epithelium lining the lung, the nose, and mouth. The chest CT of the
infected patients usually shows bilateral ground-glass opacity lesions in the posterior and
peripheral lungs that are reported as the characteristic of 2019-nCoV pneumonia. The human
angiotensin-convertingenzyme 2 (Ang 1), known as the major receptor for the viral S protein
provides the entry point for2019-nCoV to capture and infect a wide range of human cells.
DC-SIGN (CD209), CD147, and L-SIGN (CD209L) are also other entry receptors for 2019-
nCoV. Thus, drugs that interfere with the interactions of the spike protein/ Ang Il, CD147,
DCSIGN or L-SIGN or with their gene expression may inhibit viral invasion. Occupying the
ANG I receptor by SARS-CoV-2 prevents it from performing its normal function, and
breaking the Ang | and Ang Il peptides. Naturally, there is a high concentration of ACE in
the lung tissue. Thus, in ANG Il deficiency, ACE will be more active due to more available
Ang | which is changed into Ang Il. Increased local Ang Il levels damage blood vessel
linings and cause inflammation and tissue injury. For this reason, it isclaimed that the renin-
angiotensin- system has a serious role in COVID-19 pathogenesis. So, it can be claimed that
the main destructive factor in the patients with severe COVID-19 is abnormal and high
activity of local Ang Il. Drugs that inhibit ACE or ACE inhibitors (ACEI) such as ramipril,
lisinopril, and enalapril may prevent the injuries caused by Ang Il via inhibiting its
production without blocking the actions of ANG II. In addition to ANG 11, there are other
enzymes capable to hydrolyse Ang-l1 or Ang (1-9) to Ang (1-7) such as Neprilysin,
Prolylcarboxypeptidase, and Prolylendopeptidase. It appears that if the activity of these
enzymes is up-regulated in the lungs of people with COVID-19, the effects of reduced ANG
Il may be compensated. Among the mentioned enzymes, higher expression levels of
Neprilysin have been detected in lung tissue, especially in the membrane of pulmonary
epithelial cells. In addition to the negative effect on Ang Il production, it cleaves and
inactivates some other vasoactive peptides such as substance P, and endothelin. It degrades
and inactivates bradykinin. Bradykinin is identified as a potent vasodilatorand lowers blood
pressure, but causes contraction in the non-vascular smooth muscle of the bronchi and
intestines and may play a role in the pain mechanism. So, Neprilysin can be consideredas a
potential target to control the severity of COVID-19 disease. Both Prolylcarboxypeptidase
and Prolylendopeptidase are lysosomal and cytosolic peptidase, respectively, that have been
mainly expressed in white blood cells. They have also been detected in lung, liver, and
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kidney tissues. In addition to their role in the destruction or maturation of a variety of
peptides, both enzymes may be considered as protective agents against Angll induced
injuries due to the conversion of Angll to Ang (1-7). Prolylcarboxypeptidase also named
angiotensinase C, activates bradykinin, and hydrolyses plasma prekallikrein to active
kallikrein. However, some studies have reported an inflammatory role for

Prolylcarboxypeptidase in the lungs and other tissues.
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Fig 2: The phylogenetic illustration of the receptor-binding domain (RBD) in various
betacoronaviruses a. The structure of RBD in SARS-CoV b. 2019-nCoV c¢. MERS-
CoVd.SARS COVID-109.

Based on the cells that are likely infected, COVID-19 can be divided into three phases that

correspond to different clinical stages of the disease.

Stage 1: Asymptomatic state (initial 1-2 days of infection

The inhaled virus SARS-CoV-2 likely binds to epithelial cells in the nasal cavity and starts
replicating. ANG 11 is the main receptor for both SARS-CoV2 and SARS-CoV. In vitro data
with SARS-CoV indicate that the ciliated cells are primary cells infected in the conducting
airways. However, this concept might need some revision, since single-cell RNA indicates
low level of ANG Il expression in conducting airway cells and no obvious cell type
preference. There is local propagation of the virus but a limited innate immune response. At
this stage the virus can be detected by nasal swabs. Although the viral burden may be low,
these individuals are infectious. The RT-PCR value for the viral RNA might be useful to
predict the viral load and the subsequent infectivity and clinical course. Perhaps super
spreaders could be detected by these studies. For the RT-PCR cycle number to be useful, the
sample collection procedure would have to be standardised. Nasal swabs might be more

sensitive than throat swabs.
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Stage 2: Upper airway and conducting airway response (next few days)

The virus propagates and migrates down the respiratory tract along the conducting airways,
and amore robust innate immune response is triggered. Nasal swabs or sputum should yield
the virus (SARS-CoV-2) as well as early markers of the innate immune response. At this
time, the disease COVID-19 is clinically manifest. The level of CXCL10 (or some other
innate response cytokine)may be predictive of the subsequent clinical course. Viral infected
epithelial cells are a major source of beta and lambda interferons. CXCL10 is an interferon
responsive gene that has an excellent signal to noise ratio in the alveolar type Il cell response to
both SARS-CoV and influenza.CXCL10 has also been reported to be useful as disease marker
in SARS. Determining the host innate immune response might improve predictions on the
subsequent course of the disease and need for more aggressive monitoring. For about 80% of
the infected patients, the disease will be mild and mostly restricted to the upper and
conducting airways. These individuals may be monitored at home with conservative

symptomatic therapy.

Stage 3: Hypoxia, ground glass infiltrates, and progression to ARDS

Unfortunately, about 20% of the infected patients will progress to stage 3 disease and will
develop pulmonary infiltrates and some of these will develop very severe disease. Initial
estimates of the fatality rate are around 2%, but this varies markedly with age. The fatality and
morbidity rates maybe revised once the prevalence of mild and asymptomatic cases is better
defined. The virus now reaches 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. The infected alveolar units tend to be peripheral and subpleural. SARS-CoV propagates
within type Il cells, large number of viral particles are released, and the cells undergo
apoptosis and die. The end result is likely a self-replicating pulmonary toxin as the released
viral particles infect type Il cells in adjacent units. | suspect areas of the lung will likely lose
most of their type Il cells, and secondary pathway for epithelial regeneration will be
triggered. Normally, type Il cells are the precursor cells for type | cells. This postulated
sequence of events has been shown in the murine model of influenza pneumonia. The
pathological result of SARS and COVID-19 is diffuse alveolar damage with fibrin rich hyaline
membranes and a few multinucleated giant cells. The aberrant wound healing may lead to
more severe scarring and fibrosis than other forms of ARDS. Recovery will require a
vigorous innate and acquired immune response and epithelial regeneration. From my

perspective,similar to influenza, administrating epithelial growth factors such as KGF might
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be detrimental and might increase the viral load by producing more ANG Il expressing cells.
Elderly individualsare particularly at risk because of their diminished immune response and
reduced ability to repairthe damaged epithelium. The elderly also has reduced mucociliary
clearance, and this may allow the virus to spread to the gas exchange units of the lung more

readily.

Fig 3: Human alveolar type Il cells infected with SARS-CoV. Human type Il cells were

isolated, cultured in vitro, and then infected with SARS-CoV. Viral particles are seen in
double membrane vesicles in the type Il cells (a) and along the apical microvilli (b).
Reproduced with permission from the American Thoracic Society.

There are significant knowledge gaps in the pathogenesis of COVID-19 that will be filled in
over the next few months. We do not know if there are alternate receptors for viral entry.
CD209L is analternative receptor for SARS-CoV. We await detailed studies on infection and
the innate immune response of differentiated primary human lung cells. The apical cilia on
airway cells and microvillion type Il cells may be important for facilitating viral entry. In
conclusion, COVID-19 confined to the conducting airways should be mild and treated
symptomatically at home. However, COVID- 19 that has progressed to the gas exchange
units of the lung must be monitored carefully and supported to the best of our ability, as we

await the development and testing of specific antiviral drugs.

Transmission (Causative agents) of the 2019-nCoV

The first known infections from SARS-CoV-2 were discovered in Wuhan, China. A
phylogenetic network analysis of 160 early coronavirus genomes sampled from December
2019 to February 2020 showed that the virus type most closely related to the bat
coronavirus was most abundant in Guangdong, China, and designated type "A". The

predominant type among samples from Wuhan, "B", is more distantly related to the bat
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coronavirus than the ancestral type "A". Researchinto the natural reservoir of the virus that
caused the 2002-2004 SARS outbreak has resulted in the discovery of many SARS-like bat
coronaviruses, most originating in the Rhinolophus genus of horseshoe bats. Phylogenetic
analysis indicates that samples taken from Rhinolophus sinicus show a resemblance of
80% to SARS-CoV-2. The original source of viral transmission tohumans remains unclear, as
does whether the virus became pathogenic before or after the spilloverevent. Because many of
the early infectives were workers at the Huanan Seafood Market, it has been suggested that
the virus might have originated from the market. However, other research indicates that
visitors may have introduced the virus to the market, which then facilitated rapid expansion

of the infections.

Fig 4: Samples taken from Rhinolophus sinicus, a species of horseshoe bats, show an
80% resemblanceto SARS-CoV-2.

Phylogenetic analysis also indicates that a virus from Rhinolophus affinis, collected in
Yunnan province and designated RaTG13, has a 96% resemblance to SARS-CoV-2. The
RaTG13 virus sequence is the closest known sequence to SARS-CoV-2. Bats are
considered the most likely natural reservoir of SARS-CoV-2, but differences between the bat
coronavirus and SARS-CoV-2suggest that humans were infected via an intermediate host.
Evidence against this hypothesis includes the fact that pangolin virus samples are too distant
to SARS-CoV-2: isolates obtained from pangolins seized in Guangdong were only 92%
identical in sequence to the SARS-CoV-2 genome. In addition, despite similarities in a few
critical amino acids, pangolin virus samples exhibit poor binding to the human ANG II
receptor. The routes of human-to-human transmission of 2019-nCoV among individuals
include direct inhalation of contaminated droplets released intothe environment by sneezing
or coughing, and contact transmission via oral, nasal, and eye mucous. Although a 6-ft

distance is emphasized to protect against the spread of the disease, it is not enough. Microbes
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in droplets < 5 um in diameter can stay in the air for a long time and can betransmitted to
others over distances of more than 1 m. There is no evidence that 2019-nCoV is spread
through water in pools, rivers, lakes. To date, no reports of positive crowns have been
received from water play places; however, it cannot be said that it is completely 100% safe.
Intestinal infection and the presence of 2019-nCoV in feces have been reported, but there is
not enough evidence for fecal-oral transmission of 2019-nCoV. Song et al. examined the
presence of 2019-nCoV in testicular biopsy and semen of COVID-19 patients and did not
find positive RT- PCR. They stated that 2019-nCov does not infect the testes and the virus
may not be sexually transmitted by infected men. Some studies have shown the presence of

asymptomatic viral carrierswith normal laboratory and chest CT findings.

Comparison of coronavirus with other 5 class of beta viruses and mode of action in
causing viral infection

David Tyrrell who was a british physician insolated and told about coronavirus. Accordingly,
there were 6 viruses who belonged to the class of beta coronaviruses which were as
following.

e Human coronavirus 229E (HCoV-229E).

e Human coronavirus OC43 (HCoV-0OC43).

e Human coronavirus HKU1 (HCoV-HKUL).

e Middle East respiratory syndrome-related coronavirus (MERS-CoV).

e Severe acute respiratory syndrome coronavirus (SARS-CoV-1).

e Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

e Human coronavirus 229E (HCoV-229E).

Identified in late 2004 in a small child of age 7 years who had bronchiolitis in netherlands.this
virus was originated from palm civets and bats with same binding to the ACE-2 as likecovid-
19. Entry mechanism was same as like the COVID-19 strain along with additional
endocytosis and plasma membrane cell fusion. Treatment for the HCoV-NL63 virus was
dependent on the severity of associated symptomology. Most mild to moderate infections had
gone away on their own. Symptoms was relieved by taking a pain reliever or fever
medication, taking a hot shower, or using a humidifier. Antiviral treatment was necessaryfor
infected patients that end up in the intensive care unit (ICU)due to acute respiratory infection.
Intravenous immunoglobulin was FDA approved HCoV-NL63 inhibitor that is also used to

treat primary immune deficiency, RSV, and Kawasaki disease.
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e Human coronavirus OC43 (HCoV-0C43).

The morphology was same as COVID-19 virus with positive sense single strained,enveloped
with binding to N-Acetyl neuraminic acid receptor. in 1889-1890 the Russian flu caused
same pandemic as like covid 19 with the killing about 1 million population worldwide. the
causative agent for this was not known. Some stated that it was Influenza virus of H2N3 or
H3N3 strain. Further in Nov-2020 Danish researcher stated that symptoms was similar to that
of COVID-19. In 2002-2004 SARS outbreak which was stated to have same common
ancestor as like the Russian flu in late 19s. orifin of these strains was said to be most likely
from rodents and then to cattle and then towards the host i.e. humans.

e Human coronavirus HKU1 (HCoV-HKU1).

Discovered in Jan 2004 from one of man from hongkong the structure is same with
enveloped and ssSRNA but the binding is towards 9-O Acetylnuerominic acid receptor. It also
has an additional hemagglutinin esterase binding ability which make it different from other
class of viruses. These viruses were seen in a man who returned from Shenzhen china. These
viruses were not isolated but was genetically sequenced from the virus with similarstructure

with mouse hepatitis virus. It was said to arise from rodents.

e Middle East respiratory syndrome-related coronavirus (MERS-CoV).

It is single strained positive spiked ssSRNA with binding ability to DPP4 receptor. First casewas
identified on April 2002 in Jeddah, Saudi Arabia. Evolution was said to be from the bats of
species Tylonycteris bat coronavirus and Pipisterellus bat covid HKU5 and HKUA4. First
source of covid in human of these type was due to the initial contact from quatar and
dromedary camels from south Africa where it as source of infection in human beings beforebat
coronavirus. The person who got infected died in Nov 2013. later on, June 2014 around 689

cases were found with 283 death number.

e Severe acute respiratory syndrome coronavirus (SARS-CoV-1).

Said to have originated from wuhan market as majority of initial cases was found over there.
the virus was closely resembeled the structure as like SARS covid 19 where it infected only
epithelial cells of lungs who binds to ACE-2 who infects human bats and plam civets. The
host viral genome was isolated by university of hong kong. the two speciesof rhinophus were
closely related to covid 19 strain.

1. Rhinolophus Sinicus- about 80% resembalace.
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2. Rhinolophus affinis -96% similar to SARS covid 2.
Until now RaTG13 virus sequence is the closest resembalace of covid 19 strain.

Total variants for covid up to date

e Notable variants

In early November 2020, Cluster 5, also referred to as FVI-spike by the Danish State Serum
Institute (SSI), was discovered in Northern Jutland, Denmark, and is believed to have been
spread from minks to humans via mink farms. On 4 November 2020, it was announced that
the mink population in Denmark would be culled to prevent the possible spread of this
mutation and reducethe risk of new mutations happening. A lockdown and travel restrictions
were introduced in seven municipalities of Northern Jutland to prevent the mutation from
spreading, which could compromise national or international responses to the COVID-19
pandemic. By 5 November 2020, some 214 mink-related human cases had been detected.
The World Health Organization (WHO) has stated that cluster 5 has a "moderately decreased
sensitivity to neutralizing antibodies”. SSI warned that the mutation could reduce the effect of
COVID-19 vaccines under development, although it was unlikely to render them useless.
Following the lockdown and mass-testing, SSI announced on 19 November 2020 that cluster
5 in all probabilityhad become extinct. As of 1 February 2021, authors to a peer-reviewed
paper, all of whom were from the SSI, assessed that cluster 5 was not in circulation in the

human population.

1. Lineage B.1.1.7 / Variant of Concern 20DEC-01

First detected in October 2020 during the COVID-19 pandemic in the United Kingdom from
a sample taken the previous month in Kent, Lineage B.1.1.7, was previously known as the
first Variant Under Investigation in December 2020 and later notated as VOC-202012/01. It
is also known as lineage B.1.1.7 or 201/501Y.V1 (formerly 20B/501Y.V1). Since then, its
prevalence odds have doubled every 6.5 days, the presumed generational interval. It is
correlated with a significant increase in the rate of COVID-19 infection in United Kingdom,
associated partly withthe N501Y mutation. There is some evidence that this variant has 40%—
80% increased transmissibility (with most estimates lying around the middle to higher end of
this range), and early analyses suggest an increase in lethality. More recent work has found

no evidence of increased virulence.
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2. Variant of Concern 21FEB-02

Variant of Concern 21FEB-02 (previously written as VOC-202102/02), described by Public
Health England (PHE) as "B.1.1.7 with E484K"is of the same lineage in the Pango
nomenclaturesystem, but has an additional E484K mutation. As of 17 March 2021, there are
39 confirmed casesof VOC-21FEB-02 in the UK. On 4™ march scientists reported B.1.1.7
with E484K mutations in the state of Oregon. In 13 test samples analysed, one had this
combination, which appeared to have arisen spontaneously and locally, rather than being
imported.

3. Lineage B.1.1.207

First sequenced in August 2020 in Nigeria,[80] the implications for transmission and
virulence are unclear but it has been listed as an emerging variant by the US Centers for
Disease Control. Sequenced by the African Centre of Excellence for Genomics of Infectious
Diseases in Nigeria, this variant has a P681H mutation, shared in common with UK's Lineage
B.1.1.7. It shares no other mutations with Lineage B.1.1.7and as of late December 2020 this
variant accounts for around 1% of viral genomes sequenced in Nigeria, though this may rise.
By March 2021, Lineage B.1.1.207 had been detected in Peru, Germany, Singapore, Hong
Kong, Vietnam, Costa Rica, South Korea, Canada, Australia, Japan, France, Italy, Ecuador,
Mexico, UK and the USA.

4. Lineage B.1.1.317

While B.1.1.317 is not considered a variant of concern, Queensland Health forced 2 people
undertaking hotel quarantine in Brisbane, Australia to undergo an additional 5 days
quarantine ontop of the mandatory 14 days after it was confirmed they were infected with this

variant.

5. Lineage B.1.1.318
Lineage B.1.1.318 was designated by PHE as a VUI (VUI-21FEB-04, previously VUI-
202102/04)on 24 February 2021. 16 cases of it have been detected in the UK.

6. Lineage B.1.351

On 18 December 2020, the 501.V2 variant, also known as 501.V2, 20H/501Y.V2 (formerly
20C/501Y.V2), VOC-20DEC-02 (formerly VOC-202012/02), or lineage B.1.351, was first
detected in South Africa and reported by the country's health department. Researchers and

officials reported that the prevalence of the variant was higher among young people with no
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underlying health conditions, and by comparison with other variants it is more frequently
resultingin serious illness in those cases. The South African health department also indicated
that the variantmay be driving the second wave of the COVID-19 epidemic in the country due
to the variant spreading at a more rapid pace than other earlier variants of the virus. Scientists
noted that the variant contains several mutations that allow it to attach more easily to human
cells because of thefollowing three mutations in the receptor-binding domain (RBD) in the
spike glycoprotein of the virus: N501Y, K417N, and E484K. The N501Y mutation has also
been detected in the United Kingdom.

CDC has listed B.1.429 and the related B.1.427 as "variants of concern," and cites a preprint
for saying that they exhibit a ~20% increase in viral transmissibility, have a "Significant
impacton neutralization by some, but not all,” therapeutics that have been given Emergency
Use Authorization (EUA) by FDA for treatment or prevention of COVID-19, and moderately
reduce neutralization by plasma collected by people who have previously infected by the
virus or who have received a vaccine against the virus. B.1.429 was first observed in July
2020 by researchers at the Cedars-Sinai Medical Center, California, in one of 1,230 virus
samples collected in Los Angeles County since the start of the COVID-19 epidemic. It was
not detected again until September when it reappeared among samples in California, but
numbers remained very low untilNovember. In November 2020, the CAL. Europe, Asia and

Australia.

7. Lineage B.1.525

B.1.525, also called VUI-21FEB-03 (previously VUI-202102/03) by Public Health England
(PHE) and formerly known as UK1188, does not carry the same N501Y mutation found in
B.1.1.7, 501.V2 and P.1, but carries the same E484K-mutation as found in the P.1, P.2, and
501.V2 variants, and also carries the same H69/VV70 deletion (a deletion of the amino acids
histidine and valine in positions 69 and 70) as found in B.1.1.7, N439K variant (B.1.141 and
B.1.258) and Y453F variant (Cluster 5). B.1.525 differs from all other variants by having
both the E484K-mutation and a new F888L mutation (a substitution of phenylalanine (F)
with leucine (L) in theS2 domain of the spike protein). As of March 5, it had been detected in
UK, Denmark, Finland, Norway, Netherlands, Belgium, France, Spain, Nigeria, Ghana, Jorda
n, Japan, Singapore, Australia, Canada, Germany, Italy, Slovenia, Austria, Malaysia,
Switzerland , the Republic of Ireland and the US. It has also been reported in Mayotte, the

overseas department/region of France. The first cases were detected in December 2020 in the
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UK and Nigeria, and as of 15 February, it had occurred in the highest frequency among
samples in the latter country. As of 24 February, 56 cases were found in the UK. Denmark,
which sequence all their COVID-19 cases, found 113 cases of this variant from January 14 to
February 21, of which seven were directly related to foreign travels to Nigeria. UK experts
are studying it to understand how much of a risk it could be. It is currently regarded as a
"variant under investigation”, but pending further study, it may become a "variant of
concern”. Prof Ravi Gupta, from the University of Cambridge spoke to the BBC and said
B.1.525 appeared to have "significant mutations” already seen in some of the other newer

variants, which is partly reassuring as their likely effect is to someextent more predictable.

8. Lineage B.1.526
In November 2020, a mutant variant was discovered in New York City, which was named
B.1.526. As of April 11, 2021, the variant has been detected in at least 48 U.S. states and 18

countries.

9. Lineage B.1.617

In October 2020, a new variant was discovered in India, which was named B.1.617. There
werevery few detections until January 2021 and by April it had spread to at least 20 countries
in all continents except Antarctica and South America. Among some 15 defining mutations, it
has spike mutations D111D (synonymous), G142D, P681R, E484Q and L452R, the latter two
of which may cause it to easily avoid antibodies. In an update on 15 April 2021, PHE
designated B.1.617 as a 'Variant under investigation', VUI-21APR-01. On 29 April 2021,
PHE added two further variants, VUI-21APR-02 and VUI-21APR-03, effectively B.1.617.2
and B.1.617.3.

10. Lineage B.1.618

In October 2020, this variant was first isolated. It has a mutation called E484K which is the
samemutation which South African variant has. It is growing significantly in recent months in
West Bengal. As of 23 April 2021, the CoV-Lineages database showed 135 sequences

detected in India, with single-figure numbers in each of eight other countries worldwide.

11. Lineage P.3
On 18 February 2021, the Department of Health of the Philippines confirmed the detection of
two mutations of COVID-19 in Central Visayas after samples from patients were sent to

undergo genome sequencing. The mutations were later named as E484K and N501Y, which
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were detectedin 37 out of 50 samples, with both mutations co-occurrent in 29 out of these.
There were no official names for the variants and the full sequence was yet to be identified.
On 13 March, the Department of Health confirmed the mutations constitutes a variant which
was designated as lineage P.3. On the same day, it also confirmed the first Lineage P.1
COVID-19 case in the country. Although the P.1 and P.3 variants stem from the same lineage
B.1.1.28, the department said that P.3 variant's impact on vaccine efficacy and
transmissibility is yet to be ascertained.The Philippines had 98 cases of P.3 variant on 13
March. On 12 March it was announced that P.3had also been detected in Japan. On 17 March,
the United Kingdom confirmed its first two cases, where PHE termed it VUI-21MAR-02. On
30 April 2021, Malaysia detected 8 cases of P.3variant in Sarawak.

e Notable missense mutationsl. D614G

D614G is a missense mutation that affects the spike protein of SARS-CoV-2. The frequency
of this mutation in the viral population has increased during the pandemic. G (glycine) has
replaced D (aspartic acid) at position 614 in many countries, especially in Europe though
more slowly in China and the rest of East Asia, supporting the hypothesis that G increases the
transmission rate, which is consistent with higher viral titers and infectivity in vitro.
Researchers with the PANGOLIN tool nicknamed this mutation "Doug". In July 2020, it was
reported that the moreinfectious D614G SARS-CoV-2 variant had become the dominant form
in the pandemic. PHE confirmed that the D614G mutation had a "moderate effect on
transmissibility" and was being tracked internationally. The global prevalence of D614G
correlates with the prevalence of loss of smell (anosmia) as a symptom of COVID-19,
possibly mediated by higher binding of the RBD tothe ANG Il receptor or higher protein
stability and hence higher infectivity of the olfactory epithelium. Variants containing the
D614G mutation are found in the G clade by GISAID[4] and the B.1 clade by the
PANGOLIN tool.

2. E484K

The name of the mutation, E484K, refers to an exchange whereby the glutamic acid (E) is
replacedby lysine (K) at position 484. is nicknamed "Eeek".E484K has been reported to be an
escape mutation (i.e., a mutation that improves a virus's ability to evade the host's immune
system) fromat least one form of monoclonal antibody against SARS-CoV-2, indicating there
may be a "possible change in antigenicity”. The P.1. lineage described in Japan and Manaus,
the P.2 lineage(also known as B.1.1.28.2 lineage, Brazil) and 501.VV2 (South Africa) exhibit
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this mutation. A limited number of B.1.1.7 genomes with E484K mutation have also been
detected. Monoclonal and serum-derived antibodies are reported to be from 10 to 60 times
less effective in neutralizing virus bearing the E484K mutation. On 2 February 2021, medical
scientists in the United Kingdom reported the detection of E484K in 11 samples (out of

214,000 samples), a mutation that may compromise current vaccine effectiveness.

3. N501Y

N501Y denotes a change from asparagine (N) to tyrosine (YY) in amino-acid position 501.
N501Y has been nicknamed "Nelly". This change is believed by PHE to increase binding
affinity becauseof its position inside the spike glycoprotein's receptor-binding domain, which
binds ANG Il in human cells; data also support the hypothesis of increased binding affinity
from this change. Molecular interaction modeling and the free energy of binding calculations
has demonstrated thatthe mutation N501Y has the highest binding affinity in variants of
concern RBD to hANG IlI. Variants with N501Y include P.1 (Brazil/Japan), Variant of
Concern 20DEC-01 (UK), 501.V2 (South Africa), and COH.20G/501Y (Columbus, Ohio).
This last became the dominant form of the virus in Columbus in late December 2020 and

January and appears to have evolved independently of other variants.

4. S477GIN

A highly flexible region in the receptor binding domain (RBD) of SARS-CoV-2, starting
from residue 475 and continuing up to residue 485, was identified using bioinformatics and
statistical methods in several studies. The University of Graz and the Biotech Company
Innophore have shown in a recent publication that structurally, the position S477 shows the

highest flexibility among them.

At the same time, S477 is hitherto the most frequently exchanged amino acid residue in the
RBDsof SARS-CoV-2 mutants. By using molecular dynamics simulations of RBD during the
binding process to hANG II, it has been shown that both S477G and S477N strengthen the
binding of the SARS-COV-2 spike with the hANG Il receptor. The vaccine developer
BioNTech referenced thisamino acid exchange as relevant regarding future vaccine design in

a preprint published in February 2021.

5. P681H
In January 2021, scientists reported in a preprint that the mutation 'P681H', a characteristic
feature of the significant novel SARS-CoV-2 variants detected in the U.K. (B.1.1.7) and
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Nigeria (B.1.1.207), is showing a significant exponential increase in worldwide frequency,

similar to the now globally prevalent '‘D614G'.

6. E484Q

The name of the mutation, E484Q, refers to an exchange whereby the glutamic acid (E) is
replacedby glutamine (Q) at position 484. India is seeing a significant surge of COVID-19
starting 2021 caused by a "double mutant”. This "double mutant™ strain has been named
B.1.617. E484Q is a key mutation in this strain that enhances ANG Il receptor binding ability
and reduces existing antibodies from attaching to this mutated, hence differently folded, spike

protein.

7. L452R

The name of the mutation, L452R, refers to an exchange whereby the leucine (L) is
replaced by arginine (R) at position 452. There has been a significant surge of COVID-19
starting 2021 allacross India caused by a "double mutant”. This "double mutant™ strain has
been named B.1.617. L452R is a relevant mutation in this strain that enhances ANG I
receptor binding ability and reduces existing antibodies from attaching to this mutated, hence
differently folded, spike protein.L452R, some studies show, could even make the coronavirus
resistant to T cells, that are class ofcells necessary to target and destroy virus-infected cells.
They are different from antibodies that are useful in blocking coronavirus particles and

preventing it from proliferating.

8. P681R

The name of the mutation, P681R, refers to an exchange whereby the proline (P) is
replaced by arginine (R) at position 681. Indian SARS-CoV-2 Genomics Consortium
(INSACOG) foundthat other than the two mutations E484Q and L452R, there is also a third
significant mutation, P681R in B.1.617. All three concerning mutations are on the spike

protein, the operative part of the coronavirus that binds to receptor cells of the body.

9. N440K
This mutation is said to increase infectivity of virus by 10 to 1000 times than current
circulating strains. It is involved in current rapid surge of Covid cases in India. India has

largest proportion 0fN440K mutated variants followed by the US and Germany.
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Mode of Spreading

Peoples can get the infection through close contact with a person who has symptoms from the
virus includes cough and sneezing. Generally, corona virus was spread via airborne zoonotic
droplets. Virus was replicated in ciliated epithelium that caused cellular damage and infection
atinfection site. According to a study published in 2019. Angiotensin converting enzyme 2
(ACE.2),a membrane exopeptidase in the receptor used by corona virus in entry to human
cell. Respiratory infections can be transmitted through droplets of different sizes: when the
droplet particles are >5-10 um in diameter they are referred to as respiratory droplets, and
when then are <5um in diameter, they are referred to as droplet nuclei.l According to current
evidence, COVID-19 virus is primarily transmitted between people through respiratory
droplets and contact routes. In an analysis of 75,465 COVID-19 cases in China, airborne
transmission was not reported. Droplet transmission occurs when a person is in in close contact
(within 1 m) with someone whohas respiratory symptoms (e.g., coughing or sneezing) and is
therefore at risk of having his/her mucosae (mouth and nose) or conjunctiva (eyes) exposed to
potentially infective respiratory droplets. Transmission may also occur through fomites in the
immediate environment around the infected person.8 Therefore, transmission of the COVID-
19 virus can occur by direct contactwith infected people and indirect contact with surfaces in
the immediate environment or with objects used on the infected person (e.g., stethoscope or
thermometer). Airborne transmissionis different from droplet transmission as it refers to the
presence of microbes within droplet nuclei, which are generally considered to be particles
<Sum in diameter, can remain in the air forlong periods of time and be transmitted to others
over distances greater than 1 m. In the contextof COVID-19, airborne transmission may be
possible in specific circumstances and settings in which procedures or support treatments that
generate aerosols are performed,; i.e., endotracheal intubation, bronchoscopy, open suctioning,
administration of nebulized treatment,manual ventilation before intubation, turning the patient
to the prone position, disconnecting the patient from the ventilator, non-invasive positive-
pressure ventilation, tracheostomy, and cardiopulmonary resuscitation. There is some
evidence that COVID-19 infection may lead to intestinal infection and be present in faeces.
However, to date only one study has cultured the COVID-19 virus from a single stool
specimen. There have been no reports of faecal—oral transmission of the COVID-19 virus to
date.
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COVID-19 in a Snapshot
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Fig 5: Mode of spreading of COVID-109.
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Effect of COVID-19 on Other Organs

COVID-19. According to several studies, 2019-nCoV infection, similar to some viral
infections, may be accompanied by cardiac injury. A study of 400 patients hospitalized in
Wuhan, China, found that about one-fifth of patients with COVID-19 developed heart
disease, which increased the mortality rate in patients. Severe and sudden inflammation of the
heart muscle causes arrhythmias and impairs the heart’s ability to efficiently pump blood.
Therefore, patients with a history of cardiovascular disease and with high blood pressure are
at higher risk of death than normal individuals. Oxygen deficiency due to trauma in the lungs
damages the lining of the heart and blood vessels. Besides, fatty plaques in the arteries of the
heart of people with or without symptoms of cardiovascular disease may become unstable due
to fever and inflammation, leadingto vascular obstruction and cardiovascular problems. Other
possible disorders seen in hospitalized patients with COVID-19 are abnormal blood
clotting and venous thromboembolism, which necessitate the administration of
anticoagulants or thromboprophylaxis for these patients. The secretion of various types of
inflammatory cytokines in these conditions can exacerbate these complications. Thus,
cytokine inhibitors may be effective in reducing the severity of the disease. Some studies

have reported that COVID-19 may damage CNS. Some observed symptoms includelosing the
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senses of smell, taste or vision, and decreasing alertness. Also, seizures, stroke, and acute
necrotizing haemorrhagic encephalopathy have been reported in patients with severe
COVID-19 infection.
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Fig 7: New symptoms of COVID-19.

Therapeutic results have shown that neurological symptoms gradually decrease in patients
receiving viral encephalitis treatment. About half of patients with COVID-19 show evidence
of protein or blood in the urine, which indicates early renal damage. It has been reported that
15 to 30% of hospitalized patients with COVID-19 in China and New York need to receive
renal treatments or dialysis. However, the direct attack of the virus on the kidneys is still
being debated. The presence of the virus in the fecal samples of some patients with COVID-

19 indicates that the virus can reach the human gastrointestinal tract. About half of all patients
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sufferfrom vomiting, diarrhoea, and other gastrointestinal disorders. Acute viral hepatitis has
also beenfound in some of these patients. After developing symptoms of fever and cough,

physicians connect gastrointestinal disorders with COVID-109.

Treatment of the COVID-19

e Outpatient Management of Acute COVID-19

Outpatient management of acute COVID-19 should include providing supportive care, taking
stepsto reduce the risk of SARS-CoV-2 transmission (including isolating the patient), and
advising patients on when to contact a health care provider and seek an in-person evaluation.

Specific Therapy for Outpatients.

1. With Mild to Moderate COVID-19

The COVID-19 Treatment studies recommends using one of the following combination anti-
SARSCoV-2 monoclonal antibodies to treat outpatients with mild to moderate COVID-19
who are at high risk of clinical progression, as defined by the Emergency Use Authorization
criteria.

e Bamlanivimab 700 mg plus etesevimab 1,400 mg.

e Casirivimab 1,200 mg plus.

e Imdevimab 1,200 mg.

The studies recommend against the use of chloroquine or hydroxychloroquine with or
without azithromycin. The use of dexamethasone or other systemic glucocorticoids in
outpatients in the absence of another indication. There is currently a lack of safety and
efficacy data on the use of these agents in outpatients with COVID-19, and systemic
glucocorticoids may cause harm in these patients. the use of antibacterial therapy (e.g.,

azithromycin, doxycycline) in the absence of anotherindication.

e Outpatient Management of Patients With COVID-19 in an Ambulatory Care Setting:
Approximately 80% of patients with COVID-19 have mild illness that does not warrant
medical intervention or hospitalization. Most patients with mild COVID-19 (defined as the
absence of viral pneumonia and hypoxemia) can be managed in an ambulatory care setting or

at home.

Patients with moderate COVID-19 (those with viral pneumonia but without hypoxemia) and

severe COVID-19 (those with dyspnea, hypoxemia, or lung infiltrates >50%) need in-person
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evaluation and close monitoring, as pulmonary disease can progress rapidly and require
hospitalization. Older patients and those with chronic medical conditions have a higher risk
for hospitalization and death; however, SARS-CoV-2 infection may cause severe disease and
deathin patients of any age, even in the absence of any risk factors. The decision to monitor a

patientin the outpatient setting should be made on a case-by-case basis.

2. Therapeutic Management

Anti-SARS-CoV-2 Monoclonal Antibodies The studies recommends using one of the
following combination anti-SARS-CoV-2 monoclonal antibodies to treat outpatients with
mild to moderate COVID-19 who are at high risk of clinical progression as defined by
the Emergency UseAuthorization (EUA) criteria.

« Bamlanivimab 700 mg + etesevimab 1,400 mg; or.

« Casirivimab 1,200 mg + imdevimab 1,200 mg.

Treatment should be started as soon as possible after the patient receives a positive result on a
SARS-CoV-2 antigen test or a nucleic acid amplification test and within 10 days of symptom
onset.. Two combination anti-SARS-CoV-2 monoclonal antibody products.

e Bamlanivimab plus Etesevimab.

e Casirivimab plus Imdevimab.

have received EUAs from the Food and Drug Administration (FDA) for the treatment of mild
to moderate COVID-19 in outpatients who are at high risk of clinical progression. In
laboratory studies, some SARS-CoV-2 variants of concern or interest that harbor certain
mutations have markedly reduced susceptibility to bamlanivimab and may have lower

sensitivity to etesevimab and casirivimab.

1. Remdesivir

Remdesivir is currently the only drug approved by the FDA for the treatment of COVID-19.
It isrecommended for use in hospitalized patients who require supplemental oxygen. In some
cases, ahospital bed may not be available for patients who require supplemental oxygen; for
these patients,remdesivir should only be administered in health care settings that can provide

a similar level of care to an inpatient hospital.

2. Dexamethasone

The Studies recommends against the use of dexamethasone or other systemic glucocorticoids
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to treat outpatients with mild to moderate COVID-19 (Alll). There is currently a lack of
safety and efficacy data on the use of these agents in outpatients with COVID-19, and
systemic glucocorticoids may cause harm in these patients. In hospitalized patients with
COVID-19, dexamethasone was shown to reduce mortality in patients who required

supplemental oxygen.

There was no observed benefit of dexamethasone in hospitalized patients who did not receive
oxygen support.26 Outpatients with mild to moderate COVID-19 were not included in this
trial; thus, the safety and efficacy of corticosteroids in this population have not been
established. The Studies recommends against the use of corticosteroids in this population as
there are no clinical trial data to support their use. Moreover, the use of corticosteroids can
lead to adverse effects, suchas hyperglycemia, neuropsychiatric symptoms, and secondary
infections, all of which may be difficult to detect and monitor in an outpatient setting. In
some cases, a hospital bed may not be available for patients who require supplemental
oxygen,; for these patients, clinicians can consider administering dexamethasone only if the
patient is placed in a health care setting that can providea similar level of care to an inpatient

hospital.

3. Antithrombotic Therapy

Anticoagulants and antiplatelet therapy should not be initiated in the outpatient setting for the
prevention of venous thromboembolism (VTE) or arterial thrombosis unless the patient has
other indications for the therapy or is participating in a clinical trial (Alll). For more
information, see Antithrombotic Therapy in Patients With COVID-19. Patients should be

encouraged to ambulate,and activity should be increased according to the patient’s tolerance.

4. Antibacterial Therapy
The use of antibacterial therapy (e.g., azithromycin, doxycycline) for outpatient treatment of

covid-19 in the absence of another indication.

e Managing pregnant outpatients with COVID-19

Is similar to managing nonpregnant patients. Clinicians should offer supportive care, take
steps toreduce the risk of SARS-CoV-2 transmission, and provide guidance for when to seek
an in-personevaluation. In pregnant patients, SpO2 should be maintained at 95% or above at
sea level; therefore, the threshold for monitoring pregnant patients in an inpatient setting may

be lower thanin nonpregnant patients. In general, there are no changes to fetal monitoring
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recommendations in the outpatient setting, and fetal management should be similar to that
provided to other pregnant patients with medical illness.31 However, these monitoring

strategies can be discussed on a case-by-case basis with an obstetrician.

e Considerations in Children

Children and adolescents with acute COVID-19 are less likely than adults to require medical
intervention or hospitalization, and most can be managed in an ambulatory care setting or at
home. In general, the need for ED evaluation or hospitalization should be based on the
patient’s vital signs, physical exam findings (e.g., dyspnea), and risk factors for progression
to severe illness. Certain groups, including young infants, children with risk factors, or those
with presentations thatoverlap with multisystem inflammatory syndrome in children (MIS-C),
may require hospitalization for more intensive monitoring. However, this should be
determined on a case-by- case basis. Most children with mild or moderate COVID-19, even
those with risk factors, will not progress to more severe illness and will recover without
specific therapy. There are insufficient pediatric data to recommend either for or against the
use of anti-SARS-CoV-2 monoclonal antibody products in children with COVID-19 who are
not hospitalized but who have risk factorsfor severe disease. Based on adult studies.

e bamlanivimab plus etesevimab.

e casirivimab plus imdevimab.

May be considered on a case-by-case basis for non-hospitalized children who meet the EUA
criteria, especially those who meet more than one criterion or are aged >16 years. The Studies
recommends consulting a pediatric infectious disease specialist in such cases. In general,
pediatric patients should not continue receiving remdesivir, dexamethasone, or other

COVID19-directed therapies following discharge from an ED or an inpatient setting.

5. Oxygenation and Ventilation

For adults with COVID-19 and acute hypoxemic respiratory failure despite conventional
oxygen therapy, the Studies recommends high-flow nasal cannula (HFNC) oxygen over
noninvasive positive pressure ventilation (NIPPV) (Blla). In the absence of an indication for
endotracheal intubation, the Studies recommends a closely monitored trial of NIPPV for
adults with COVID- 19 and acute hypoxemic respiratory failure and for whom HFNC is not
available (Blla). For patients with persistent hypoxemia despite increasing supplemental

oxygen requirements in whomendotracheal intubation is not otherwise indicated, the Studies
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recommends considering a trial of awake prone positioning to improve oxygenation (Clla).
The Studies recommends against using awake prone positioning as a rescue therapy for
refractory hypoxemia to avoid intubation in patients who otherwise meet the indications for
intubation and mechanical ventilation (Alll). If intubation becomes necessary, the procedure
should be performed by an experienced practitionerin a controlled setting due to the enhanced
risk of severe acute respiratory syndrome coronavirus 2 exposure to health care practitioners
during intubation (Alll).

6. Acute Kidney Injury and Renal Replacement Therapy

For critically ill patients with COVID-19 who have acute kidney injury and who develop
indications for renal replacement therapy, the Studies recommends continuous renal
replacement therapy (CRRT), if available (BIIl). If CRRT is not available or not possible due
to limited resources, the Studies recommends prolonged intermittent renal replacement

therapy rather than intermittent hemodialysis.

e List of Antiviral Drugs That Are Approved or Under Evaluation for the Treatment
of COVID-19

Remdesivir is the only Food and Drug Administration-approved drug for the treatment of

COVID-19. the COVID-19 Treatment Guidelines provides recommendations for using

antiviral drugs to treat COVID-19 based on the available data. As in the management of any

disease, treatment decisions ultimately reside with the patient and their health care provider.

Remdesivir.

Chloroquine or Hydroxychloroquine With or Without Azithromycin.

Lopinavir/Ritonavir and Other HIV Protease Inhibitors.

Ivermectin.

Fluvoxamine.

Interferons (Alfa, Beta).

Interleukin-1 Inhibitors.

Interleukin-6 Inhibitors.

© 0o N o g B~ w D PE

Kinase Inhibitors: Baricitinib and Other Janus Kinase Inhibitors, and Bruton’s Tyrosine
Kinase Inhibitors.

10. Supplements.

11. Vitamin C ¢ There are insufficient data for the COVID-19 Treatment studies to
recommend either for or against the use of vitamin C for the treatment of COVID-19.
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12. Vitamin D « There are insufficient data for the experts to recommend either for or against
the use of vitamin D for the treatment of COVID-19.

13. Zinc « There are insufficient data for the Studies to recommend either for or against the
use of zinc for the treatment of COVID-19. ¢ The Studies recommends against using zinc
supplementation above the recommended dietary allowance for the prevention of

COVID-19, except in a clinical trial.

AYUSH treatment for covid-19

Ayurveda, Siddha, Unani, and Homeopathy (referred to as AYUSH) are Indian medicinal
systemsthat use natural drugs of plant, animal, and mineral origin for treatment. At present
pandemic, AYUSH has recommended that the Homeopathy and Ayurveda as immune-
boosters have sufficient potential to prevent and treat COVID-19. Considering the success of
AYUSH systems in managing several epidemics and restoring health, AYUSH system
recommends some herbs including Chyavanprash, Herbal tea, and Turmeric milk as immune
boosters and has suggested some herbal formulations for treating COVID-19. In Iran, an
herbal formula called Imam Kazemhas been reported by Islamic medicine, which is said to be
effective in treating colds and influenza. This herbal formula was used for COVID-19 patients
and they claimed that it could prevent the disease from getting worse and reduce the
symptoms of the disease. The composition of this herbal formula in summer is Terminalia
chebula, Foeniculum vulgare, and red sugar, and in winter it consists of Terminalia chebula,
Pistacia lentiscus and red sugar (Red sugar means sugarcane sugarthat has not been processed
industrially). Despite the positive reports of this herbal formula in the treatment of lung
diseases in our country, no experimental or clinical reports were found to refer. Rosewater as
other herbal products is flavored water made by steeping rose petals in water. In addition to
oral consumption, it has antimicrobial properties and can be sprayed on surfaces and space as
a disinfectant solution. Other examples of herbal medicine used in COVID-19 treatment
include: Ginseng (Panax ginseng) regulates the activity of immune cells including T cells,
and B cells, macrophages, dendritic cells, natural Killer cells - Ginger (Zingiber officinale)
has anti- apoptotic, anti-inflammatory, anti-tumor activities, anti-tumorigenic, anti-
hyperglycaemic, antioxidant, and analgesic properties, garlic (Allium sativum) product is a
strong immune stimulator, Echinacea extract (Echinacea purpurea (L.) Moench) with
antimicrobial and antioxidant activities is used to improve the immune system and to treat
pulmonary symptoms caused by bacterial infections. Despite such treatments, there are few
reports of improved patientswith negative COVID-19 test, that after a while, their COVID-19
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test has been positive again. Thehospital reports have confirmed, it is possible that improved
patients with negative COVID-19 tests become positive again for 2019-nCoV RNA, although
a small portion of discharged COVID-19 has shown recurrent recurrences. There are reports
of improved people that showed second recurrences with positive PCR tests after discharge

from the hospital or during quarantine, and were hospitalized again.

Worldwide covid-19 candidate vaccines

In order to respond quickly and effectively to the COVID-19 pandemic, a broad range of
candidate COVID-19 vaccines are being investigated globally using various technologies and
platforms. These include viral-vectored, protein subunit, nucleic acid (DNA, RNA), live
attenuated and inactivated vaccines. Some of these candidates have entered clinical trials.

1. COVAXIN
COVAXIN, India's indigenous COVID-19 vaccine Bharat Biotech is developed in
collaboration with the Indian Council of Medical Research (ICMR) - National Institute of
Virology (NIV).

This indigenous, inactivated vaccine is developed and manufactured in Bharat Biotech's BSL-

3(Bio-Safety Level 3) high containment facility.
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Fig 8: Covaxin Vaccine.

The vaccine received approval from Drug Controller General of India (DCGI) for Phase | &
Il Human Clinical Trials and an Adaptive, Seamless Phase 1, Followed by Phase II
Randomized, Double blind, Multicentre Study to Evaluate the Safety, Reactogenicity,
Tolerability and Immunogenicity of the Whole-Virion Inactivated SARS-CoV-2 Vaccine
(BBV152).
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2. Covishield

The Serum Institute of India (SIlI) and Indian Council of Medical Research are jointly
conductinga Phase I1/111, Observer-Blind, Randomized, Controlled Study to Determine the
Safety and Immunogenicity of Covishield (COVID-19 Vaccine).

Fig 9: covishield vaccine.

3. ZyCoV-D

Zydus Cadila, focused on discovering and developing NCEs, Novel Biologicals, Biosimilars
and Vaccines, announced that its plasmid DNA vaccine to prevent COVID-19, ZyCoV-D.
Safety in Phase | clinical trial of ZyCoV-D in healthy subjects established as endorsed by the
independent Data Safety Monitoring Board (DSMB). Zydus commenced Phase 11 trial.

Fig 10: ZyCov-D vaccine.

4. Sputinik
Dr Reddys Laboratories Limited and Sputnik LLC are jointly conducting Multi-centre, phase
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[1/111 adaptive clinical trial to assess safety and immunogenicity of Gam-COVID-Vac

combined vectorvaccine.

CORONAVIRUS

SPUTNIK-V

Fig 11: Sputinik vaccine.

5. BBV154 - Intranasal vaccine

Bharat Biotech is conducting Multicenter Study to Evaluate the Reactogenicity, Safety, and
Immunogenicity of an Intranasal Adenoviral vector COVID-19 vaccine (BBV154) in Healthy
Volunteers. BBV154 is an intranasal vaccine stimulates a broad immune response —
neutralizing 1gG, mucosal IgA, and T cell responses. Immune responses at the site of
infection (in the nasal mucosa) — essential for blocking both infection and transmission of
COVID-19.

6. COVOVAX

Indian Council of Medical Research and Serum Institute of India jointly performing a phase
2/3, observer-blind, randomized, controlled study to determine the safety and
immunogenicity of COVOVAX [SARS-CoV-2 recombinant spike protein nanoparticle
vaccine (SARS-CoV-2 rS) with Matrix-M1™ adjuvant] in Indian adults.

Fig 12: covovax.

www.wipr.net | Vol 10, Issue 6,2021. |  1SO 9001:2015 Certified Journal | 878



[ Omkar. World Journal of Pharmaceutical Research J

7. mRNA based vaccine (HGCO19)

Randomized, Phase I/ll, Placebo-controlled, Dose-Ranging, study to evaluate the Safety,
Tolerability and Immunogenicity of the candidate HGCO19 (COVID-19 vaccine) in healthy
adultsubjects. The trial is being conducted by Gennova Biopharmaceuticals Limited.

8. Pfizer-BioNTech

Based on evidence from clinical trials, the Pfizer-BioNTech vaccine was 95% effective at
preventing laboratory-confirmed COVID-19 illness in people without evidence of previous
infection. CDC will continue to provide updates as we learn more about how well the Pfizer-

BioNTech vaccine works in real-world conditions.

Fig 13: Pfizer.

9. Moderna

Based on evidence from clinical trials, the Moderna vaccine was 94.1% effective at
preventing laboratory-confirmed COVID-19 illness in people who received two doses who
had no evidence of being previously infected. The vaccine appeared to have high
effectiveness in clinical trials (efficacy) among people of diverse age, sex, race, and ethnicity
categories and among persons with underlying medical conditions. Although few people in
the clinical trials were admitted to the hospital, this happened less often in the people who got
the Moderna vaccine compared to people who got the saline placebo. CDC will continue to
provide updates as we learn more abouthow well the Moderna vaccine works in real-world

conditions.
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Fig 14: Moderna.
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10. Johnson & Johnson’s janssen

The J&J/Janssen vaccine was 66.3% effective in clinical trials (efficacy) at preventing
laboratory-confirmed COVID-19 illness in people who had no evidence of prior infection 2
weeks after receiving the vaccine. People had the most protection 2 weeks after getting
vaccinated. The vaccine had high efficacy at preventing hospitalization and death in people
who did get sick. No one who got COVID-19 at least 4 weeks after receiving the J&J/Janssen
vaccine had to be hospitalized. Early evidence suggests that the J&J/Janssen vaccine might
provide protection against asymptomatic infection, which is when a person is infected by the
virus that causes COVID-19 but does not get sick. CDC will continue to provide updates as

we learn moreabout how well the J&J/Janssen vaccine works in real-world conditions.

Uoetumon«Uehnnon

Fig 15: Johnson & Johnson’s janssen.

11. mRNA COVID-19 Vaccines

MRNA vaccines are a new type of vaccine to protect against infectious diseases. To trigger an
immune response, many vaccines put a weakened or inactivated germ into our bodies. Not
MRNA vaccines. Instead, they teach our cells how to make a protein—or even just a piece of
a protein—that triggers an immune response inside our bodies. That immune response, which

produces antibodies, is what protects us from getting infected if the real virus enters our
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bodies. Researchers have been studying and working with mRNA vaccines for decades.
Interest has grown in these vaccines because they can be developed in a laboratory using
readily available materials. This means the process can be standardized and scaled up,
making vaccine development faster than traditional methods of making vaccines. mRNA
vaccines have been studied before for flu, Zika, rabies, and cytomegalovirus (CMV). As soon
as the necessary information about the virus that causes COVID-19 was available, scientists
began designing the mRNA instructions for cells to build the unique spike protein into an
MRNA vaccine. Future mRNA vaccine technology may allow for one vaccine to provide
protection for multiple diseases, thus decreasing the number of shots needed for protection
against common vaccine- preventable diseases. Beyond vaccines, cancer research has used

MRNA to trigger the immunesystem to target specific cancer cells.

12. Viral vector vaccines

Scientists began creating viral vectors in the 1970s. Besides being used in vaccines, viral
vectors have also been studied for gene therapy, to treat cancer, and for molecular biology
research. For decades, hundreds of scientific studies of viral vector vaccines have been done
and published around the world. Some vaccines recently used for Ebola outbreaks have used
viral vector technology, and a number of studies have focused on viral vector vaccines against

other infectiousdiseases such as Zika, flu, and HIV.

How Viral Q
Vector COVID-19

Vaccines Work

GETTING VACCINATED?
For information about COVID-19 vaccine,
visit cde.gov/ coronavirus/vaccines

Fig 8: The phylogenetic illustration of the receptor-binding domain (RBD) in various
betacoronaviruses a. The structure of RBD in SARS-CoV b, 2019-nCoV c, and MERS-
CoVd.
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CONCLUSION

There are hundreds of coronaviruses, most of which circulate in animals. Only seven of these
viruses infect humans and four of them cause symptoms of the common cold. But, three
times in the last 20 years, a coronavirus has jumped from animals to humans to cause severe
disease. SARS,a beta coronavirus emerged in 2002 and was controlled mainly by aggressive
public health measures. There have been no new cases since 2004. MERS emerged in 2012,
still exists in camels,and can infect people who have close contact with them. COVID-19, a
new and sometimes deadly respiratory illness that is believed to have originated in a live
animal market in China, has spread rapidly throughout that country and the world. The new
coronavirus was first detected in Wuhan, China in December 2019. Tens of thousands of
people were infected in China, with the virus spreading easily from person-to-person in many
parts of that country. The novel coronavirus infections were at first associated with travel
from Wuhan, but the virus has now established itselfin 177 countries and territories around the
world in a rapidly expanding pandemic. Health officialsin the United States and around the
world are working to contain the spread of the virus through public health measures such as
social distancing, contact tracing, testing, quarantines and travel restrictions. Scientists are
working to find medications to treat the disease and to develop a vaccine. The World Health
Organization declared the novel coronavirus outbreak “a public health emergency of
international concern” on January 30. On March 11, 2020 after sustained spread ofthe disease
outside of China, the World Health Organization declared the COVID-19 epidemic a
pandemic. Public health measures like ones implemented in China and now around the world,
will hopefully blunt the spread of the virus while treatments and a vaccine are developed to

stop it.
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