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Abstract

The discovery of SARS-CoV-2 and related disease Covid-19
showed a negative impact on health and lifestyle. Covid 19 is a
disease that causes destruction on India which will have the
largest population in world Currently Covid-19 is caused by the
Severe Acute Respiratory Syndrome (SARS-CoV-2). In India social
distancing and lockdown rules were imposed but they show a
harmful effect on economy, health life. To identify the importance
of biological and immunological process that underlines the clinical
manifestations of Covid-19. SARS-CoV-2 is transmitted through
droplets into the air also with a faecal contamination pathway but
it still unproven. The onset of symptoms appears within 4-5 days
after the infection. Recent findings stated the role of emerging
tools used in Covid-19 in India. To understand the pharmacology
of SARS-Cov-2 it is important to diagnose the target proteins and
therapeutics that used in Covid-19.
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Introduction

The current pneumonia outbreak which come into force on 1
December, 2019 nearby Wuhan city, Hubei Province, China that
triggered by the novel corona virus (ncoV) termed as 2019-nCoV or
2019 Novel Corona Virus or Covid-19’by World Health Organization
(WHO) [1]. Covid-19 is a virus that can cause disease. Bats are
seems to be the Covid-19 carrier, but the intervening host has yet to
be identified. Corona Virus divided into four types: Gamma corona
Virus, Delta corona Virus, Beta corona Virus and Alpha corona Virus
[2]. The first two type’s species mostly infect the birds whereas third
and fourth types mostly infect mammals. Severe Acute Respiratory
Syndrome (SARS) is a form of acute respiratory syndrome. Covid-19
disease is caused by SARS-CoV-2). SARS-CoV-2 is 79.6% identical
to SARS-CoV by sequence and 96% similar to bat derived SARS-like
corona virus [3]. SARS-CoV and MERS-CoV is highly pathogenic
virus that transmits from bats and now to humans. Coronaviruses
are enveloped with RNA Viruses with a crown shaped structure
which can ranges in size from 60 nm to 140 nm in diameter and
are found in animals also in humans and birds. It has been shown
that Coronaviruses can mutate and recombine that causes illness of
respiratory, gastrointestinal, hepatic and neurological systems [4,5].

One million four hundred ninety —eight thousand eight hundred
thirty —three cases were confirmed of Covid-19 across the globe
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with number of deaths 5.8%. The number of deaths was rising
continuously which would lead a serious problem for the globe [6].
In order to tackle the spread of corona virus each and every country
imposed different methods includes sitting at home, wearing mask,
social distancing and washing hands. The government also imposed
a lockdown to stave off the citizens to move freely. Covid -19 is not
an only a factor to slaughtered the individuals but peoples may affect
with mental disintegration that results to unemployment and famine

[7].

It has been shown that Coronaviruses can mutate and recombine
that causes illness of respiratory, gastrointestinal, hepatic and
neurological systems [8]. Therefore this review focuses on how India
is geared to cope up with Covid-19 its harmful consequences on
economy, education, mental stress and in human life and as well as
different strategies to overcome with pandemic situation in India.

Covid-19 Scenario in India

Initially, Coronaviruses infection in India occurs with the result of
international connection instead of transmission within the country.
On 30" of January and 3™ of February, the first three cases of infection
appeared in Kerala while after they returned from Wuhan, China.
Additionally two cases have been reported a couple of months later
[9]. On March 3™ one with a travel history from Italy and other from
Hyderabad form Dubai. On same day, more cases were reported in
Jaipur. To overcome the spread of infection the Ministry of Health
and Family Welfare (MoHFW) approved travel warnings similar to
the approved in past pandemic such as SARS, Ebola and plague, also
imposed the 14 days self-quarantine rules for foreign visitors coming
into India [10]. Furthermore travel visa for other countries were
strictly restricted till 15" of April. On March 16, 2020 the MoHFW
suggested different interventions and tools to control the infection of
corona virus such as 1 m social distancing in order to decrease the
mortality and morbidity.

On 22" March, Honorable Prime Minister Narendra Modi
advised the citizens of India to maintain the 14 h Janta curfew. In
India the first very phase of 21 day lockdown started on 24 March. The
government of India declared an extended second phase lockdown till
3" may and further it extends till 31 May [11]. Government amended
Epidemic Disease Act of 1897 that included a quarantine laws in order
to make the lockdown and social distancing more efficient. On 30%
January, first case confirmed in India [12]. By 15" March no of cases were
increased and then percentage of positive cases has already been rising.
Covid-19 cases reported in India has increased by ten times in just 15
days between 15 March to 30 March. According to the ICMR, if social
distancing and quarantine measures are taken properly, India can reduce
the cases by 62%. Covid-19 hotspots were discovered in cities such as
Ahmadabad, Benglaru, Bhopal, Chennai, Delhi and Hyderabad, Indore,
Jaipur and Kolkata contributing 40% of Covid cases [13].

In India Corona virus has impacted everyone’s daily life. At initial
stage the cases that were conformed were brought from abroad.
Therefore the government of India has advised to keep a distance
in effort to stop transmission. The individuals who is having a lower
immunity and older in age were treated with more safety. According
to statics the individuals who were infected with Covid-19 is 39 years
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in age. Individuals somewhat between the age of 21 and 40 were more
likely to infect with the Covid infection [14].

Pathophysiology of Covid-19

Respiratory droplets seem to be the most common way to
transmit the infection from person to person. The virus has been
already identified in sputum, pharyngeal swabs and faces. Vertical
transmission of SARS-CoV-2 has been observed with a positive
Covid-19 nasopharyngeal swab confirming the disease [15,16]. On
average the infection rate of Covid-19 is 5.2 days and most of the
patients having symptoms between 11.5 and 15.5 days. Therefore
it has been suggested that patient who have already been exposed
to infection be quarantined for 14 days. There are three types of
corona virus that can multiply and grow in lower respiratory tract
and therefore results to pneumonia. With the genetic homology the
severe acute respiratory syndrome corona virus-2 resembles with the
human corona virus. SARS-Cov-2 is associated with the Beta corona
virus [17].

The SARS-CoV -2 infection penetrates to host cells through
binding the ACE-2 which is supported by the TMPRSS2 protease
for uptake. High infection of virus is connected with the mutation
in the receptor site in the S spike protein. The patients who are
prone to virus, the virus interacts with ACE2 may decrease the anti-
inflammatory effect whereas it increases the Angiotensin -II effects.
Difficulty in treating with Covid-19 in patients with hypertension,
patients have recommended for the use or discontinuation of AT1
receptor blockers and ACE inhibitors [18]. Currently European
Society of Cardiology’s Council on Hypertension recommended that
patient keep taking antihypertensive drugs as there is no indication
that antihypertensive drugs should be stopped and discontinued [19].

The pathogenesis of SARS-CoV-2 is analogues to SARS-CoV.
The infection of SARS-CoV-2 in patients is determined by the viral
infection and the response of host. The immaculacy of SARS-CoV
and MERS-CoV shows a marked pattern of increasing the infection
with age [19,20]. In severe Covid-19 cases Acute Respiratory Distress
Syndrome is linked with the breathing problems and lower level
of oxygen in blood. Consequently a little more than that bacterial
and fungal infections may occur in Covid patients. It also lead to
respiratory failure which seems to the cause of death [20-22].

Symptoms in Patient with Covid-19

Like other pulmonary diseases, SARS-Cov-2 corona virus may
transmit through respiratory droplets. The infection is last up to 4-5
days. In case of infected individuals the symptoms may up to last 11
days or less than 11 days. When a patient is hospitalized the most

common symptoms are fever and dry cough although the patient
may experience breathing problems, chest pain, joint pain, headache,
nausea, vomiting and bleeding in cough [23]. As per as the current
studies, fever, fatigue, dry cough, neuropathy and dizziness were
the most common symptoms at the beginning of illness whereas
headache, abdominal discomfort, diarrhea, nausea and vomiting were
least common symptoms [24]. Only a few patients were reported to
have only GIT symptoms initially. Within 5-6 days of infection the
peak of SARS-CoV-2 takes place and on average of 8-9 days Acute
Respiratory Distress Syndrome occurs in severe covid-19 cases
[25,26].

As per sources, patients are exhibiting neurological deficits in
addition to respiratory symptoms of flu. Furthermore, neurological
deficits documented in Covid-19 patients with complicated and
uncomplicated infections from hospitals in Wuhan, China, are
convincing enough so that neurological deficits might be continuing
in the current outbreak without being identified. Covid-19 which is
produced by SARS-CoV-2 Virus involves two pathways of entering
the brain. The involvement of SARS-Cov-2 involved in brain
investigated further in patients of loss of taste, smell and ataxia and
convulsions. SARS-CoV-2 was isolated from the brain tissue that
showed signs of oedema and neurological degeneration during the
examination [27-29].

Diagnostic Methods Applied in Covid-19

Covid-19 is a virus that mainly affects the lungs. Virus detection
of upper and lower respiratory tract samples has been recommended
as primary method for detecting ongoing clinical infection [30].
Currently there are two types of testing methods nucleic acid and
antibody testing. Immunological techniques are used to detect the
antibody while nucleic acid test explore the RNA virus from either the
patient throat or nasal passage. According to the Center of Disease
Control and Prevention RT-PCR is highly effective and appreciated
[31]. Other types of laboratory testing were suggested such as test
based on nucleic acids, antigen and antibody assay. The different
methods to diagnose the Covid-19 as shown in Figure 1.

Samples from Upper Respiratory Tract

Clinical sample are collected from the upper respiratory tract
oropharyngeal swabs, nasopharyngeal aspirates, and nasopharyngeal
swabs. Nasal swabs were collected from the back to the nose [32].
In symptomatic patients or asymptomatic patients having early stage
of infections, upper respiratory sample recommended for clinical
diagnose of initial disease. Nasopharyngeal swabs (NPS) are a good
alternative for nasopharyngeal aspirates (NPA) as it provide a reliable
result than oropharyngeal swabs [33,34]. Both nasopharyngeal and
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Figure 1: COVID-19 Diagnose by Different Methods.
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oropharyngeal swabs is used to detect the covid-19 to improve the
clinical outcomes. Nose swabs, mid-turbinate and saliva specimens
are self-collected as they minimize the need of healthcare professionals
which is more beneficial when personal protective equipment is in
shortage [35-38].

Samples from the Lower Respiratory Tract

Lower respiratory tract samples have greater infection rates and
therefore they are more likely to produce positive result than samples
of upper respiratory tract. Samples from the lower respiratory tract
are considered at the late stage of Covid-19 infection or some with a
clinical diagnose of Covid-19 infection [39,40]. To diagnose the lower
respiratory tract sputum is the best approach. It has been shown that
it improves the efficacy of infection. Specimens of upper respiratory
were shown to be less toxic than lower respiratory specimen of
Covid-19. Due to the risk of aerosol generated induced sputum is not
recommended as it affects the healthcare professionals [41].

Nucleic Acid Test

Nucleic Acid is the laboratory test to detect the current Covid-19
infection. The test based on nucleic acid investigates the RNA virus
from the patient’s throat and nostril canal [42]. To diagnoses SARS-
Cov-2 RNA from the upper respiratory infection real time PCR test
(RT-PCR) is preferred [43]. The nucleoplamid, envelop and spike
genes as well as open reading frame (orfla and orflb) and RNA -
polymerase all genes are targeted by NAAT tests. According to
centre for disease control and prevention, the common model for
RT-PCR assay includes 3 stages collection of sample, Hydrolysis,
Purification of RNA and replication [44,45]. In RT-PCR studies,
the cycle threshold is the number of cycle needed to multiply RNA
to predict the level. Ct value is inversely proportional to the sample
of viral RNA. For viral detection, CT-values measurement in RT-
PCR technique is not standard. When considering CT-values as a
reference for clinical treatment physicians should be aware of these
limitations. To diagnose the Covid-19 RT-PCR is considered as the
ideal test [46]. Studies documented that in most of the patients a
positive NAAT confirms the Covid-19. After the onset of symptoms
presence of SARS-Cov-2 RNA for weeks confirmed the presence of
non-viable virus fragment but does not contagious. A negative NAAT
result confines that testing can be done within 24 to 48 hours after the
original test and sample of lower respiratory tract can be preserved
when there is infection in lower respiratory tract. Negative test
result does not indicate the absence of infection but sometimes pre
analytical and post analytical procedures showed the negative results
[47-50].

Antigen Assays

Antigen detection assay are used to measure SARS-CoV-2 viral
protein in respiratory system. Most of the test samples are taken
from nasal cavity while saliva has considered as the alternate test for
detection of antigen. Antigen detection assay employed immune based
technologies for identification such as lateral flow sandwich assay,
micro fluidic immunofluorescence technique [51,52]. Generally,
to perform the test these lab tests include all the components that
are easy to use and utilize for lab testing. As they can produce the
outcomes within a limited time period therefore they consider as
rapid diagnostic test (RDT). Antigen assay are less accurate than
NAATSs because it does not target the protein. Generally antigen assay
had its own advantages such as it is easy to perform and when NAAT
test is in limited source than antigen assay is more effective. When

NAAT is not available, SARS-Cov-2 antigen assay performed in such
situation [53,54].

Antibody Detection

Immunity is described as the defense mechanism to protect the
body against sickness. Innate immunity and Adaptive immunity
are the two main forms of immunity. Innate Immunity is a type of
immunity that provides a swift response within minutes. Acquired
immunity works on the effector cell and memory cell [55-57]. The
role of antibody is to identify the small components of antigens [58].
There are five forms of immunoglobin: IgG, IgM, IgA, IgD and IgE
and their role were depicted in Table 1.

To detect the antibody test of SARS-Cov-2 it mainly targets on two
antigens: the nucleoplasmid (N) and spike protein(S) [59-61]. ELISA
(Enzyme Linked Immunosorbant Assay) and chemiluminescence
immunoassay (CLIA) is often used as a laboratory based test to detect
the Covid-19 in patients. These tests reveal the antibodies such as
IgG, IgM and IgA. Generally, immunoglobin testing IgG is more
comprehensive than IgM and IgA [62-65]. When the infection risk
is considered to be low false negative test is reported. To enhance
the laboratory test, Center for Disease Control and Prevention US
guidelines recommended two steps. Firstly it involves two separate
antibodies in which original test is confirmed by second antibody [65-
70).

Medications Available in COVID-19

Currently, supplies of vaccines are available in India. Earlier anti
HIV, anti-Hepatitis C, anti-malarial drugs are given to the patients
to treat the Covid-19. The drugs that used to treat Covid-19 were
depicted in Table 2.

Vaccines

Currently many of the vaccine candidates showed a successful
result and also showed that vaccine bears a good fruit to the
candidates. Generally Vaccine of Covid-19 has developed in India.
Currently, Vaccines available in India [70-76].

Covisheild by Serum Institute of India

It is also known as Astra ZencaAdeno virus that based on
AZD1222. Several studies reported that in month of January company
will manufacture 100 million doses at each month [77-79].

Covaxin by Bharat Biotech

Covaxin was designed and sold by Bharat Biotech International
Limited in collaboration with Indian Council of Medical Research
and National Institute of Virology. In vitro Covaxin was generated as
an inactive virus that combines with aluminum hydroxide gel. At the
month of August 2021 the company will deliver approx. 150 million
doses and 700 by the close of this year [80,81].

Conclusion

Covid-19 is the most public health issue across the globe. China,
Europe and United States showed a number of incidents and death
rates. SARS-CoV-2 is related with betacoronavirus that correlate
with the bat corona virus. The virus can enter into the cell through
Angiotensin converting enzyme -2 receptor causes alterations
in respiratory systems and neurological systems. Fever and dry
cough are the most common symptoms. Other symptoms such as
neurological, gastrointestinal and cardiac were also reported. Patients
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Table 1: Role of Immunoglobulin’s.

S.No Immunoglobin Immunoglobin functions References
1 109G 1gG divided into: Ig1, 192, 1g3 and Ig4. Generally Ig1, Ig3 and Ig4 traverse the placenta more efficiently and also plays a 59
9 pivotal role in fetus development.
2 laE This type of antibodies produce anaphylactic shock engaged in hypersentivity reactions. It plays an important role in 60
9 allergic reactions to produce histamine.
3 1aD It does not attack antigens directly but it can target the antigen. It triggers the both mast cell and basophile to produce 61.62
9 antimicrobial species. ’
IgM is the initial therapy to fight against the infection or virus. When there is large production of IgG it can eradicate the
4 IgM . - v ] ) 63
foreign particle at the initial stage of B-cell humoral immunity.
It prevents the growth of foreign particle in respiratory tract, stomach lining and in genital area. It is also available in oral
5 IgA saliva, breast milk. Also IgA plays an activating role in mucous cell membrane that seems to be the primary penetration 64
site.
Table 2: Current Medicines used in Covid-19.
S.No Drugs used to treat Covid-19 Indications References
The aminoquinolines Chloroquine and Hydroxychloroquine were used to treat Malaria and autoimmune
Hydroxychloroquine  (HCQ) disorder over the past than 50 years.
1 ar“’ p ChI):)ro uinqe ©Q) In vitro assay reveal that CQ and HCQ both are beneficial against SARS-CoV-2. 66-70
qa Studies reported that Chloroquine outperformed on the basis of clinical recovery and lengthen the recovery
of disease and illness.
Lopinavir (LPV ) The antiviral protease agents such as Lopinavir and Ritonavir were used to treat HIV infection.
2 ans Ritonavir (RTV) In elderly patients who are admitted in hospital with severe case of covid-19, studies found that there was no| 71
satisfaction treatment with LPV/RTV.
Remdesivir is used as a novel antiviral medication for the treatment of SARS-CoV-2.
3 Remdesivir (RDV) In-Vitro study stated that Remdesivir suppressed SARS -CoV-2 viruses. Earlier several studies are ongoing| 72,73
to improve the toxicology of Remdesivir in Covid-19 patients.
From 2014, FPV is used as guanine analogue that inhibits the RNA —virus. It is also used to treat the influenza
4 Favipiravir (FPV) virus As FPV hinder SARS-CoV-2 virus therefore it is used as a treatment in patients with the severe cases 74
Covid-19.
As stated by the recent clinical investigation patients in ICU has increased the blood levels. Therefore
5 Tocilizumab Tocilizumab is a monoclonal antibody and also behaves as the IL-6 antagonist.

According to US Food and Drug Administration Tocilizumab is approved for the patients of covid-19 in severe 75
cases.

who are having the old age are more prone to infection. Currently ~ 10. Kumar A (2020) A perspective on India’s fight against COVID — 19. Epidemiol

most of the drugs are available in India to treat the Covid-19. Now —
a —days several clinical trial of vaccines are ongoing. 1
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