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Abstract
Background: Millions of people in the world have been infected by respiratory viral infections (RVIs) especially upper respiratory in-

fections such as pneumonia and deeper pulmonary infections. About 200 recognized respiratory viruses exist on the planet. They are
broadly classified into a family of DNA viruses (Adenoviridae) and RNA viruses (Orthomyxoviridae, Paramyxoviridae, Picornaviridae,

and Coronaviride). Among them, SARS-CoV-2 develops a disease named COVID-19. A big cause of the pandemic situation since 2019
and have a considerable impact on human life. Therefore, the prevention and control of SARS Co-V2 are major aims for researchers.

Main Body: The lack of effective vaccination against acute respiratory syndrome coronavirus-2 [SARS-CoV-2] infection has prompt-

ed increased efforts in direction of new medicines search. The repurposing of existing drugs has brought great hope for the treatment
of pandemic covid-19 such as Ivermectin, an FDA-approved broad-spectrum antiparasitic recently, demonstrated significant antiviral

activity in vitro against SARS-CoV-2. Adamantane derivatives have been also reported as antiviral drugs for respiratory viral infections. These drugs are reused in SARS CoV-2 treatment in the early stages for prophylactic purposes. Various stages are involved in
virus propagation in a host cell, termed as “virus life cycle”. So, all stages in the virus life cycle are imminent targets for the discovery
of new antiviral entities.

Conclusion: This review paper summarized all aspects of medicinal approaches and biological approaches to control and manage-

ment of covid infection.
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Introduction
Respiratory tract infections are the most common infection

caused by pathogenic viruses [1]. Upper respiratory tract infections

are mostly caused by adenoviruses such as pharyngitis, tonsilitis.

Mostly two category viruses are rhinoviruses (common cold virus
influenza virus 80%) and coronavirus (20%) [2]. These viruses can
cause various respiratory disorders such as acute bronchitis, COPD

(Chronic obstructive pulmonary disease), asthma, systemic fibrosis, and pneumonia. Life-threatening RVIs are sometime appears in

unhealthy people and immunocompromised persons and maybe a
healthy person associated with other infections.

A coronavirus has been belonging to the coronoviridae family,

emerged in 2019 and now it is a worldwide pandemic disease de-

clared by WHO. The SARS-CoV-2 disease is characterized by vari-

ous respiratory distress-related symptoms such as strain in breath-

ing, eating, coughing, fever, and severe cases of diarrhea [3]. The
coronavirus is spread out over humans and shows high interspe-

cies flexibility. Corona Virus has low pathogenicity and is linked to

Citation: Pratima Katiyar., et al. “A Comprehensive Review: Prevention and Control of SARS Co-V-2". Acta Scientific Pharmaceutical Sciences 6.1 (2022):
67-75.

A Comprehensive Review: Prevention and Control of SARS Co-V-2

respiratory and gastrointestinal disorders that are usually mild to

moderate in severity. The SARS-CoV- 2 seems to depress the immune system of the body leading to cytokine storms and gradually

harm to other organs of patients [4]. So, far in absence of effective

•
•

Attachment factors

68

Viral receptors.

The attachment factor on the cell surface attracts and holds vi-

therapy, some precautional instructions are given by WHO such as

rus particles, making it easier for the viral particle to engage with

ID-19 is a major priority. Therefore, there is a high priority require-

ment factors’ broader specificity [11].

social distancing, hand hygiene, and personal protection for people
[5]. As a result, finding different therapeutic ways to prevent COVment to identify various therapeutic approaches for the prevention
of COVID-19 [6].

the entrance receptor. Glycosaminoglycans like heparins serve as

attachment factors for a variety of viruses, indicating the attach-

Viruses

Viruses are obligatory intracellular parasites. Viruses must gain

access to target cells and take over the host cellular machinery to
spread and make progeny viruses [7]. The several stages involved

in virus propagation inside cells are referred to as the “viral life cy-

cle.” The three stages of the virus’s life cycle are entry, genome replication, and exit. Researchers are focus on entry and escape, where

virus mechanisms share a lot of similarities [8]. Genome replica-

Figure 1: Virus attachment of host cell.

tion, on the other hand, is covered in Parts II to IV (Part II Part III
Part III-1Part III-2Part IV), in which viral families are discussed in-

dividually. [9]. Viruses do not have all the enzymes necessary for
viral replication. A virus, on the other hand, can take over cellular
machinery and use it to create new viral particles within the host

cell. Because prokaryotic organisms lack a nucleus and organelles,
bacteriophages can only replicate in the cytoplasm. Except for large

DNA viruses such as poxviruses, which may replicate in the cytoplasm, most DNA viruses can multiply in the nucleus of eukaryotic

cells. RNA viruses that are infectious replicate frequently in the cytoplasm of animal cells.

Stages of virus life cycle

Penetration
The viral particle has been attached to the target cells the next

stage is for it to penetrate the cytoplasm. Whether the penetration

is enclosed or not, the method is different. Direct fusion or recep-

tor-mediated endocytosis is the two ways employed to endocytose
encapsulated viruses [12].

The method of penetration for nonenveloped naked viruses is

receptor-mediated endocytosis.

Viral entry
The recognition of viral receptors by a virus particle is the first

step in virus infection. Attachment, penetration, cytoplasmic traf-

ficking, and uncoating are the four steps of viral entry. Because

these processes are frequently linked to one another, the split into
four steps is ambiguous, but it suits the goal of exposition [10].
Attachments

The first meeting of virus particles with host cells, which in-

volves two types of host proteins on the plasma membrane, is referred to as the attachment.

Figure 2: There are three types of viral penetration.
Uncoating
The viral genome becomes exposed to cellular machinery for vi-

ral gene expression as the virus particles approach the site of repli-
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cation, from the cell periphery to the perinuclear region, a process

known as uncoating. Uncoating is frequently associated with endocytic or cytoplasmic trafficking [13].

Persistent infection

69

Persistent infection is not completely removed from the host’s

system but remains in the infected person’s tissues or organs. The
virus may remain silent or infect the host productively without
causing major injury or death [15].
Latent infection

Latent infection under-take duplicate by the lytic cycle. Latency

refers to the capacity of some viruses to remain hidden or resting
inside the cell. This type of virus that can enter latency can cause
Figure 3: Strategies for the nuclear entry of DNA viruses.
Release
The virus particles are released when infected cells are lysed.

Because the cell membrane that contains the formed virus particles is deconstructed, no specific exit mechanism is required [14].

acute infection before going resting. Chickenpox, for example, is an
example of a contagious disease. A rash of blisters covers the skin.

The sickness resolves 10 to 12 days after infection, and the virus
stays dormant, remaining inactive for years within nerve-cell gan-

glia. The virus does not damage nerve cells or replicate during this
time [16].

Chronic infection
Chronic infection is characterized by recurrent or persistent

symptoms over a lengthy period. If the body is unable to clear the
virus, some viral infections might become chronic e.g., HIV [17].
Various approaches for the treatment of covid
SARS-CoV-2 life cycle and potential targets
The life cycle of SARS-CoV-2 and potential antiviral medica-

tion targets for inhibition. This virus is called SARS-Cov-2, and it
Figure 4: Relationship between capsid assembly and
envelopment.

Types of virus infection
Virus infection can be classified as either “productive infection”

or “nonproductive infection” depending on whether a progeny virus is created as shown in figure 5.

causes trouble swallowing, coughing, diarrhea, and, in extreme

cases, breathing difficulties. More than 40,000 people have died in
Mexico because of the SARS-Cov-2 pandemic [18]. because there

is no viable treatment to halt the coronavirus from spreading over

the world. SARS-CoV-2 specific effective medications have yet to be
developed, and no specific drug for COVID-19 treatment has been
licensed. Rapid evaluation of currently existing antiviral medica-

tions for COVID-19 patients, as well as the discovery of additional
treatments, as a result, in this time of crisis, is extremely important.

SARS-CoV-2 is a single-stranded RNA-enveloped virus that infects
cells by connecting to the ACE2 receptor through the viral structural spike (S) protein [19].

The current option bring tried for covid-19 treatment
Synthetic/Semi-synthetic medications
Various Pharmaceuticals existing drugs are repurposed for the

Figure 5: Types of viral infections.

therapeutic possibilities for COVID-19 management such as anti-

viral therapies, immune modulators, and supplementary therapy.
[20].
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range of viruses, including Filoviridae, Paramyxoviridae, Pneumoviridae, and Orthocoronavirinae (SARS-CoV and MERS-CoV) [24].
Lopinavir-ritonavir

Lopinavir-ritonavir is an HIV protease inhibitor used in con-

junction with other antiretroviral drugs to treat HIV-1 infection in
adults, adolescents, and children over the age of two. When lopi-

navir-ritonavir was added to ribavirin, it lowered the likelihood of
negative clinical outcomes and viral load in SARS patients. A prior

study found that Kaletra®, a specific combination of lopinavir and

ritonavir, has antiviral activity against SARS-CoV in vitro and clinical trials [25].
Ribavirin
Figure 6: Different steps are act target for inhibition of virus
infection.

Antiviral drugs
Because most COVID-19 patients have a moderate infection, an-

tiviral medication may not be required in most cases. Our experience with influenza and severe acute respiratory syndrome (SARS)

infections, on the other hand, suggests that starting antiviral medication early can help to shorten the disease’s course. Despite the

pressing need for antiviral medications, the bulk of these drugs are
based on in vitro and extrapolated research [21].
Remdesivir

Remdesivir is a prodrug that is made up of nucleoside analogs.

Remdesivir is an RNA-dependent polymerase inhibitor tested for
efficacy in the treatment of SARS-CoV-2 infection and has demonstrated the most promising anti-viral therapeutic results [22],

Remdesivir is an RNA-dependent polymerase inhibitor tested for
efficacy in the treatment of SARS-CoV-2 infection and has demonstrated the most promising anti-viral therapeutic results. Antimicrobials activity against RNA viruses, such as Coronaviridae and

Flaviviridae, were found during a screening approach for the agent.

Due to its low EC50 and host polymerase selectivity against the Eb-

ola virus, research and development of the agent showed promise
during the peak of the Ebola virus outbreak [23]. Due to its broadspectrum, remdesivir is currently a viable possible therapy for

COVID-19. Unlike other nucleoside analogs, remdesivir is a phosphoramide prodrug with broad-spectrum activity against a wide

Ribavirin, a guanosine analog, prevents RNA and DNA viruses

from replicating. In epidemics of SARS-CoV and MERS-CoV, ribavirin has been shown to have positive clinical effects. SARS-CoV has

been effective against in-vitro, and inhibiting viral replication re-

quired high doses, essential high-dose, and combination therapy.
The patients were given either intravenously or orally [26].
Oseltamivir

Oseltamivir binds to and inhibits the active site of the neur-

aminidase enzymes found on all influenza viruses in their active

form inside the body. Because of oseltamivir’s extremely selective
action in influenza viruses, it is projected to be less effective in COVID-19. There was no effect on clinical outcomes in a Chinese ob-

servational study in which oseltamivir was given to 89.9% (out of
138) of patients [27].

Adamantane derivatives
Amantadine’s replication was demonstrated to be inhibited by

the first synthesized chemical. The structural properties of aman-

tadine, rimantadine, and adamantane derivatives are similar and
relate to their mechanism of action: blockage of the M2 channel,
which transports H+ ions (protons) into the inside of virions and

starts the viral uncoating process. Amantadine was discovered to
prevent the virus’s penetration of the host cell, allowing the virus to

remain susceptible to antibody inactivation for an extended period.
With this antiviral “hit” in hand and clinical trials, several structural

modifications alongside the “lipophilic, spheric cage hydrocarbon

amine” are being investigated [28]. Amantadine and rimantadine
are no longer the chemotherapeutic drugs of choice for treating in-

Citation: Pratima Katiyar., et al. “A Comprehensive Review: Prevention and Control of SARS Co-V-2". Acta Scientific Pharmaceutical Sciences 6.1 (2022):
67-75.

A Comprehensive Review: Prevention and Control of SARS Co-V-2
71

fluenza. Anti-Influenza “adamantanes” are also launched and suc-

its antibacterial activity, it also possesses immunomodulatory and

easily accessible drugs are a low-risk, low-cost, and cost-effective

as SARS-CoV, MERS-CoV, and COVID-19 [32].

cessfully used in clinical trials for the target to SARS co-V-2. Two
potential treatments are amantadine and memantine. Low-cost,
treatment option [29].

anti-inflammatory properties, suggesting that it may play a role in
reducing the problems caused by respiratory viral infections such
Doxycycline

Coronavirus has been shown to bind to the host’s metallopro-

teases (MMPs) to ensure viral life. Antibiotics such as doxycycline
have been shown to chelate zinc from MMPs. Doxycycline’s chelating ability may aid in the prevention of COVID-19 infection. In

France, nonhospitalized individuals with COVID-19 are being en-

rolled in phase III randomized, double-blind, placebo-controlled

clinical trial to establish the safety and efficacy of doxycycline [33].
Antiprotozoal drugs: Nitazoxanide

It’s a broad-spectrum antiparasitic drug that’s been recom-

mended for treating influenza and other viral respiratory infec-

tions [34]. Some researchers have suggested using nitazoxanide
in combination with AZT and HCQ in COVID-19 [35]. However, no
clinical trials have yet been conducted. Although in vitro evidence

is promising, the paucity of clinical studies makes it difficult to recommend COVID-19 [36].

Anti-parasitic drugs: Ivermectin

Figure a

Antimalarial drugs
Chloroquine (CQ) and hydroxychloroquine (HCQ) can work in a

variety of ways. It prevents viral particles from attaching to cellular receptors, disrupts early viral replication by changing the pH in

endosomes, and prevents viral proteins from being modified after
they have been translated. Furthermore, immune-modulatory effects from inhibiting interleukins (ILs) such IL-1beta and IL-6 help
to reduce the inflammatory response to SARS-CoV-2 [30].
Antibiotic drugs

Azithromycin is a bacteriostatic antibiotic that’s commonly

used to treat a variety of Gram-positive infections. COVID-19 has
been linked to secondary bacterial infection pneumonia in a few
people. As a result, azithromycin is crucial in the treatment of bac-

terial pneumonia [31]. It has been discovered that, in addition to

Ivermectin suppresses the SARS-CoV-2, according to an in vitro

investigation by Caly., et al. There are worries regarding drug therapeutic levels being reached in standard doses.

Remdesivi
Lopinavir-ritonavir
Ribavirin
Oseltamivir
Antimalarial drugs Chloroquine or Hydroxychloroquine,
02
Azithromycin
Nitazoxanide
Antiprotozoal drug
03
Ivermectin
Antiparasitic drugs
04
Doxycycline
Antibiotic drugs
05
Steroids,Tocilizumab, sarilumab
Immunomodulatory
06
Interferon-1
drugs
Bevacizumab
Fingolimod
Eculizumab
Ulinastatin
Itolizumab
Anticoagulant
07
Convalescent plasma
Adjunctive therapies
01

Antiviral drugs

Table 1: Currently drugs under investigation for the treatment of
COVID-19.
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the adverse effects. Through compassionate care initiatives, conva-

Biological approches
Convalescent plasma
Convalescent plasma (CP) is a type of passive immunization in

lescent plasma has already been administered in critical COVID-19
patients, and as of April 2020, it will be used in all COVID-19 pa-

tients [39]. This medication is an FDA-approved “emergency ex-

which prepared antibodies against an infectious agent are injected

perimental and novel medicine” in clinical studies. Some patients

to achieve clinical remission and transient immunity [38]. This op-

circulatory overload in this scenario limits or even prohibits the

into a vulnerable host to prevent or treat infection [37]. Antibodies
from COVID-19 patients’ convalescent plasma can assist patients

tion comes with several drawbacks, the most significant of which
are the variable humoral response, the lack of specific knowledge

about the effective dose size or administration regimen, as well as

might be unable to participate in clinical trials because of the treat-

ment’s side effects. The substantial risk of transfusion-associated
administration of plasma to ARDS or cardiac patients, underlining
the necessity for well-documented RCTs on the subject [40].

Figure 7: Convalescent plasma (CP) therapy is described in
detail. The process of CP donation and its application in a
patient with COVID-19 is depicted in the diagram.

Vaccines
Vaccine development is a difficult, time-consuming, and costly

procedure. Multiple candidates are necessary, with multiple pro-

cesses, pauses for inspections, and data analysis to eventually lead

erna Therapeutics, a pharmaceutical company that has previously

worked on the SARS-CoV and MERS-CoV vaccines, allowing clini-

cal development to bypass some animal testing based on previous

research [42]. The lack of precise data on the immune response

to a license production, due to high attrition rates [41]. A revolu-

produced by SARS-CoV-2 and the substantial adverse effects iden-

trials as early as February 20b 20. It is being developed by Mod-

thermore, lowering public confidence in the vaccination endeavor

tionary experimental RNA-based vaccination (mRNA-1273) that
employs part of the S protein genetic code is set to enter clinical

tified in SARS-CoV and MERS vaccine candidates have hampered

the development of a SARS-CoV-2 vaccine from the start [43]. Fur-
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might be a significant roadblock to the creation of effective immu-

interferon used as clinicallyInterferon-alpha-2a and alpha-2b are

lored to this novel pathogen and could be used to create a safe and

(Alfero- N) and recombinant (Intron-A, Roferon-A), is all available

nization programs. The rapid spread of the COVID-19 pandemic

has encouraged the creation of technology platforms that are tai-

effective vaccine. Over 100 SARS-CoV-2 potential vaccines are cur-

highly purified proteins with a molecular weight of 19000 which

contain 165 amino acid residues. Alpha interferon either purified
antiviral drugs [50].

rently listed in the World Health Organization’s draught landscape

Conclusion

14 of these vaccines are based only on the S protein [44].

could be used to treat SARS-CoV-2 infection, including rationales,

a large range of diseases. A new oral SARS-Cov-2 vaccination uses

trials, during this emergency and crisis.
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