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Abstract: The current wave of acute atypical respiratory infections that began in Wuhan, China, is suspected to
be caused by SARS coronavirus-2, a hovel coronavirus in the Coronaviridae family. COVID-19, or coronavirus
disease 19, is the name of the virus that causes this illness. On March 11, 2020, the World Health Organisation
(WHO) proclaimed it a pandemic after it spread terrifyingly swiftly across the globe. This publication provides
an update on the aetiology, clinical manifestations, and most recent COVID-19 therapeutic decisions.
PUBMED/MEDLINE was searched for literature and various articles/case reports from 1997 to 2020 using the
terms coronavirus, SARS, Middle East respiratory disease, and mRNA virus. Because of the global spread of
COVID-19, all populations are experiencing an increase in illness and mortality. In the absence of an adequate
and accurate antibody test, reverse-transcription PCR of nasopharyngeal and oropharyngeal swab samples is
employed for diagnosis. Throughout the clinical range, the sickness expresses itself in mild, moderate, and
severe ways. The majority of patients have a slight influenza-like disease that cannot be separated from a simple
upper respiratory tract infection, or they are asymptomatic carriers who, despite their asymptomatic status, have
the potential to infect anyone with whom they come into contact. For moderate and severe cases, hospitalisation
and intensive care (including non-invasive and invasive ventilation, antipyretics, antivirals, antibiotics, and
steroids) are required. Immunomodulatory drugs and plasma exchange therapy may aid difficult patients.
Pharmaceutical companies have begun human research in a number of countries as part of their continuous
search for a COVID-19 vaccine.
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1. Introduction

There were many reports of acute atypical respiratory illnesses in Wuhan, China, in December 2019. This
quickly spread from Wuhan to neighbouring cities. The culprit was quickly identified as a novel coronavirus.
The new coronavirus was dubbed SARS-CoV-2 (2019-nCoV) because it shared more than 80% of its DNA with
SARS-CoV, the virus that caused acute respiratory distress syndrome (ARDS) and considerable mortality in
2002-2003 [1]. It was previously thought that the SARS-CoV-2 epidemic was caused by a zoonotic transmission
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connected to a seafood market in Wuhan, China. Following study, it was determined that human-to-human
transmission was responsible for a significant portion of the pandemic [2].

The sickness was caused by the coronavirus disease 19 (COVID-19) virus, and the World Health Organisation
(WHO) declared a pandemic. COVID-19 has been documented in about 200 countries and territories, affecting a
significant portion of the global population [3, 4]. The John Hopkins University Centre for Systems Science and
Engineering (CSSE) [5] projected that over 1,400,000 instances have been registered globally as of April 7,
2020. Although the SARS-CoV-2 virus affects other organ systems, the respiratory system is its major target. In
the initial case series from Wuhan, China, fever, dry cough, and dyspnea were recorded as symptoms of lower
respiratory tract infections [6].

The COVID-19 respiratory symptom spectrum, which ranges from moderate to severe hypoxia with acute
respiratory distress syndrome (ARDS), is now extensively recognised. According to the previously stated
Wauhan trial, there was a fast escalation of symptoms, with ARDS developing within 9 days after the onset of
respiratory symptoms [6]. This illness has the potential to be deadly. Globally, the number of individuals dying
from major diseases has grown. According to epidemiological studies, the prevalence is greater in the elderly [8]
and significantly lower in children [9, 10].

Because there is no feasible targeted treatment at this time, most medical care is supportive. Clinical studies
have been conducted on a variety of medications, including azithromycin, lopinavir-ritonavir, remdesivir, and
hydroxychloroquine [8, 11, 12], but none have yet exhibited therapeutic promise. Clinical trials are testing a
greater number of medications. Several nations have used social distancing and lockdowns to attempt to restrict
the spread of the illness. This section tries to present an overview of current COVID-19 knowledge and address
the underlying processes driving the disease's varied spectrum of symptoms, with a particular emphasis on the
differences between adult and paediatric patients.

2. Epidemiological data of COVID-19

Numerous research have been conducted on Chinese experiences to date. The bulk of COVID-19 cases reported
at the outset of the epidemic were in older people [13]. As the epidemic progressed, there was a slight rise in
cases among youngsters under the age of 18, but also among persons 65 and older. There was a clear gender
difference at initially, but as the number of cases grew, male patients became more common. On average, 5.2
days were needed for incubation. Overall, 2.3% of cases ended in mortality [14, 15].

Researchers examined the risk variables associated with hospital-related mortality by analysing data from two
Wuhan hospitals. The multivariable analysis showed three risk factors: d-dimer more than 1 g/mL at admission,
a higher SOFA score, and older age [8]. Coronary artery disease, diabetes, and hypertension were also included
risk factors in the univariable analysis. Multi-organ failure accounted for the majority of COVID-19 fatalities in
Wuhan, with a median age of 65; 94% of patients had respiratory failure, 94% had shock, and 94% had ARDS
[16].

Since the epidemic in China, SARS-CoV-2 has expanded globally. In terms of COVID-19 instances
documented as of early April 2020, the United States leads China, Germany, France, Spain, and Italy. The
epidemic in China had a significant influence on Italy. The mortality rate among the elderly was also higher in
the Chinese series. Italy had a case-fatality rate of 7.2%, which was three times higher than China's rate [15, 18].

Children have made up a very small proportion of all COVID-19 cases since the pandemic began. The Chinese
Centre for Disease Control and Prevention (China CDC) projected that 1% of all cases included children under
the age of 10 and those between the ages of 11 and 19 based on data from February 2020 [14]. Because around
20% of the population is under the age of fifty, the paediatric population may have a lower COVID-19
prevalence. If children with less symptoms had fewer tests performed, the real prevalence in the paediatric
population was most likely underestimated.

If children were tested less often because they came with fewer symptoms, the real prevalence in the paediatric
population would most certainly be underestimated. Due of the Chinese New Year holidays, Chinese schools
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were closed for the most of the epidemic, which may have reduced exposure among youngsters. The China
CDC received reports of 2134 paediatric COVID-19 cases [20]. 4.4%, 50.9%, 38.8%, and 5.9% of these
individuals were classified as asymptomatic, mild, moderate, or severe, respectively. Table 1 summarises the
categories for asymptomatic, mild, moderate, severe, and critical. In contrast, 18.5% of adult patients had severe
diseases [20].The equivalent percentages of severe and critical cases were 10.6%, 7.3%, 4.2%, 4.1%, and 3.0%
for the age categories of 1, 1-5, 6-10, 11-15, and 16 years. Children under the age of five were especially prone
to severe illnesses. The age groups with the lowest case-fatality rate were 0 to 9 and 10 to 19. In ltaly, the
prevalence of COVID-19 patients aged 8 to 18 was just 1.2% [18]. In comparison to Chinese statistics, the case-
fatality rates for ages 0-9 and 10-19 were 0.2% and 0%, respectively. The Korean Centres for Disease Control
and Prevention released statistics in late March revealing that 6.3% of all COVID-19 positive cases were in
youngsters under the age of 19 [21]. On April 6, 2020, the US Centres for Disease Control and Prevention
(CDC) issued a study that included 2572 COVID-19 cases among children under the age of 18. Despite
accounting for 22% of the population, this age group accounted for just 1.7% of all cases reported in the United
States. Overall, the results contradicted Chinese officials’ statements, demonstrating that youngsters did not
seem to be as ill as adults. Only 73% of the children with data suffered fever, coughing, or dyspnea. In
comparison, 93% of individuals aged 18 to 64 who reported within the same time period did not. The highest
expected hospitalisation rate for children aged 1 to 17 was 14% [22]. According to Chinese CDC statistics,
however, babies had the greatest prevalence of hospitalisation (15-62%). Though the general prognosis for the
paediatric population is favourable, numerous deaths have been documented in the United States and other
countries, and further study is required to understand the true severity of COVID-19. Even though the Chinese
series revealed that men were involved in an equal number of instances, data revealed that more men than
women suffered from severe illness and died [23, 24]. Using data from other nations, similar findings were
observed [25]. The COVID-19 virus has a negative impact on comorbid conditions such as illness, hypertension,
lung disease, and cardiovascular disease. These disorders are more frequent in males and are connected to
tobacco and alcohol usage [25]. Immunological variations between sexes have also been proposed [13].
Furthermore, a research investigating the variables affecting the adoption of protective behaviours, especially in
the setting of pandemics, found that women were about 50% more likely than males to participate in non-
pharmaceutical activities like as hand washing, wearing face masks, and avoiding crowds [26]. This theory may
have some validity.

The process by which SARS-CoV-2 enters host cells

Coronaviruses are single-stranded, positive-sense, enclosed RINA viruses with a diameter of about 30
kilohases They disperse among numerous host species [27]. Their genetic makeup allows for a broad
classification into four genera: o, P, ), and 8. The coronaviruses o and P only infect mammals [28].
Human coronaviruses, which cause croup and the common cold, mclude WL63 and 229E. They are
members of the o coronavirus family. On the other hand. the p coronavirus family includes SARS-
CoV, MERS-CoV, and SARS-CoV-2. A wvirus goes through five stages in its host's life cycle:
attachment_ penetration, biosynthesis, maturity, and release. Viruses cling to host receptors and then
penetrate the cell by membrane fusion or endocytosis. The virus's components are released into the
host cell, and then viral RNA enters the nucleus to replicate. Viral mRINA 1is used to biosynthesize
viral proteins. A wvirus produces and releases new particles when it achieves maturty. The
coronavirus's four structural proteins are the spike (S). envelop (E), membrane (M), and nucleocapsid

(N) [29].
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Spike's S1 component attaches to the host cell receptor, while the S2 subunit links the virus's and the cell's
membranes. These are spike's two operational subunits. It was discovered that angiotensin converting enzyme 2
(ACE2) had SARS-CoV receptor activity [30]. According to structural and functional studies, ACE2 was also
connected to the SARS-CoV-2 spike [31-33]. In the kidney, bladder, ileum, heart, and lung, ACE2 expression
was elevated [34].

Table 1 Classification of COVID-19 patients

Asymptomatic COVID nucleic acid test positive. Without any clinical symptoms and signs and

the chest imagmg 1s normal

Mild Symptoms of acute upper respiratory tract infaction (fever, fatigue, myalgia,

cough, sore throat, runny nose, sneezing) or digestive symptoms (nausea,

vomiting,
abdomunal pan, digrrhea)
Moderate Pneumonia (frequent faver, cough) with no obvious hypoxemia, chest CT with
lesions.
Severa Pneumonia with hypoxemia (SpO2 < 92%)
Critical Acute respiratory distress syndrome (ARDS), may have shock, encephalopathy,

myocardial injury, heart failure, coagulation dysfunction and acute kidney injury

The protein ACE2 was found to be significantly expressed on lung epithelial cells. More study is required to
discover if SARS-CoV-2 binds to other targets. Proteases degrade the spike protein when SARS-CoV2 connects
to the host protein. This idea proposes a two-step sequential protease cleavage to activate the SARSCoV and
MERS-CoV spike protein. Following priming at the S1/S2 cleavage site, activation occurs at a fusion peptide in
the S2 subunit at the S'2 position [35-37]. The S1 and S2 subunits remain non-covalently linked after the S1/S2
cleavage point, and the distal S1 subunit aids in keeping the membrane-anchored S2 subunit in the prefusion
condition [32]. .. The spike for membrane fusion is triggered after cleavage at the S'2 location, perhaps due to
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irreversible conformational changes. It differs from other viruses in that it may be cleaved and activated by
proteases [38]. SARS-CoV-2 is distinguished from other coronaviruses by the presence of a furin cleavage site
at the S1/S2 site, known as the "RPPA" sequence. The SARS-CoV spike was not cleaved during assembly,
while the S1/S2 site was cleaved completely during biosynthesis [32]. Although a variety of proteases, including
cathepsin L and transmembrane protease serine 2 (TMPRSS2), have been shown to cleave the S1/S2 site [37,
39], the virus's widespread expression of furin makes it very dangerous.

3. The host's reaction to SARS-CoV-2

People infected with SARS-CoV-2 can develop mild symptoms all the way to severe respiratory failure and
multiple organ failure. Even in people who are asymptomatic, a CT scan can detect the unique pulmonary
ground glass opacification [40]. Increased expression of ACE2 on the apical surface of lung epithelial cells in
the alveolar region demonstrates the virus's ability to penetrate and kill these cells [41, 42]. This is in line with
the finding that the distal airway is frequently the site of the initial lung injury. Airway innate immunity is
mostly made up of epithelial cells, alveolar macrophages, and dendritic cells (DCs) [43]. DC-SIGN-related
protein (DC-SIGNR, L-SIGN), and DC-SIGN, an intercellular adhesion molecule exclusive to dendritic cells
that binds to nonintegrin [45-47]. SARS-CoV can also bind to ACE2. DC-SIGN is highly expressed in cells like
macrophages and dendritic cells. It is possible that SARS-CoV-2 can infect DCs and alveolar macrophages
directly if it has another target. More research is needed into this matter. By emptying lymph nodes, these
antigen-presenting cells deliver viral antigens to T cells. It's crucial to have both CD4+ and CD8+ T cells. Virus-
infected cells can be eliminated by CD8+ T cells, and CD4+ T cells can stimulate B cells to produce antibodies
against the virus.

Publishing decisions were made for the vast majority of immunological research involving individuals with
severe COVID-19. In extreme cases, symptoms of lymphopenia, or a lack of T lymphocytes in the bloodstream,
were observed [48, 49]

Routes of transmission

SARS-CoV-2 is mostly transmitted by inhalational droplets and direct skin contact. Aerosol and fecal-oral
transmissions are possible but have not been confirmed, according to the Chinese Preventive Medicine
Association's Special Expert Group for Control of the Epidemic of Novel Coronavirus Pneumonia and the
People's Republic of China's General Office of the National Health Commission.

Respiratory droplet movement: Respiratory droplets, like other respiratory viral diseases, are assumed to be the
major mechanism of transmission. Although SARS-CoV-2 was discovered to survive in infected people's
environments in Guangzhou, China (household surfaces, door handles, mobile phones, and the like), it is still
unclear whether the virus can be transmitted through direct or indirect contact with virions (General Office of
the People's Republic of China, 2020). When susceptible persons come into touch with bodily fluids (sputum,
saliva, or faeces) from infected humans or animals, the SARS-CoV-2 virus may spread via the mouth, nasal
cavity, and other mucosal membranes. In the same way, vulnerable people may get infected with SARS-CoV-2
via indirect contact with infected things contaminated with human fluids.

Aerosol transmission: biological aerosols are airborne droplets that contain infections, such as bacteria or
viruses, and hang there for a while before evaporating. The disease may then spread over vast distances by
droplet cores, which are formed when the remaining proteins and pathogens combine. severe SARS-CoV-2
infection, droplet cores can travel a specific distance when carried by air currents. Patients may release more
virus during various medical procedures (tracheal intubation, mask breathing, and non-invasive ventilation); this
could lead to local aerosols, which increase the risk to nearby individuals [50].

SARS-CoV-2, the virus responsible for fecal-oral and urinary transmission, has been isolated from the waste of
COVID-19 patients. The research teams identifying this virus were directed by Lan-juan LI and Nan-shan
ZHONG. SARS-CoV-2, the virus responsible for fecal-oral and urinary transmission, has been isolated from the
waste of COVID-19 patients. The research teams identifying this virus were directed by Lan-juan LI and Nan-
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shan ZHONG. These results show that SARS-CoV-2 can transmit through feces or urine due to the virus's
capacity to persist in the urethra and digestive system [51, 52]. The virus's ability to persist in human waste is
the subject of ongoing study.analyze.

The role of the mother in the transmission of SARS-CoV-2: A kid born to a woman infected with the virus on
February 6, 2020, tested positive for the virus 36 hours after birth, according to a report from Wuhan Tongji
Hospital. These results suggested that viral transmission from mother to child was a real possibility.
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Ventilation

Diagnosis and assessment of severity

SARS-CoV-2 is mostly transmitted by inhalational droplets and direct skin contact. Aerosol and fecal-oral
transmissions are possible but have not been confirmed, according to the Chinese Preventive Medicine
Association's Special Expert Group for Control of the Epidemic of Novel Coronavirus Pneumonia and the
People's Republic of China's General Office of the National Health Commission.

Droplet dispersion in the lungs: Respiratory droplets, like with other respiratory viral infections, are assumed to
be the primary mechanism of transmission. Although SARS-CoV-2 was discovered to survive in the
environments of infected people in Guangzhou, China (household surfaces, door handles, mobile phones, and
the like), it is still unknown whether the virus can be transmitted through direct or indirect contact with virions
(General Office of the People's Republic of China, 2020). The SARS-CoV-2 virus may spread via the mouth,
nasal cavity, and other mucosal membranes when susceptible persons come into contact with bodily fluids
(sputum, saliva, or faeces) from infected humans or animals. Similarly, vulnerable individuals may get infected
with SARS-CoV-2 via indirect contact with infected things contaminated with human fluids.

Aerosol transmission: biological aerosols are airborne droplets that contain infections, such as bacteria or
viruses, and hang there for a while before evaporating. The disease may then spread over vast distances by
droplet cores, which are formed when the remaining proteins and pathogens combine. severe SARS-CoV-2
infection, droplet cores can travel a specific distance when carried by air currents. Patients may release more
virus during various medical procedures (tracheal intubation, mask breathing, and non-invasive ventilation); this
could lead to local aerosols, which increase the risk to nearby individuals [50].

Fecal-oral and urine transmission: SARS-CoV-2 has been successfully identified from the feces and urine of
COVID-19 patients by teams led by Lan-juan LI and Nan-shan ZHONG. Fecal-oral and urine transmission:
SARS-CoV-2 has been successfully identified from the feces and urine of COVID-19 patients by teams led by
Lan-juan LI and Nan-shan ZHONG. These results imply that SARS-CoV-2 can spread through feces or urine
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due to the virus's ability to survive in the urethra and digestive tract [51, 52]. More research is currently being
done to determine how the virus survives in urine and feces.analyze.

Maternal transmission of the SARS-CoV-2 virus: On February 6, 2020, Wuhan Tongji Hospital reported that a
pregnant patient with the virus gave birth to a child who tested positive for the virus 36 hours after the delivery.
These findings raised the possibility that a mother could transmit the virus to her offspring.

Imaging Research:

Chest X-rays and CT scans: Imaging tests are one method of assessing the degree of lung involvement in
COVID-19. Ground-glass opacities and other characteristic patterns may be seen in the lungs.

Systems for Clinical Scoring: Clinical Severity Evaluation By assessing the severity of a condition, a number of
scoring systems, like the CURB-65 and the Modified Early Warning Score (MEWS), can be used to inform
hospitalization decisions.

Blood examinations: Monitoring blood indicators such as C-reactive protein (CRP), D-dimer, and others may
provide information on a patient's inflammatory and coagulation problems.

Telemedicine and remote monitoring:

Providers of Telemedicine: When assessing symptoms and providing guidance on whether additional testing or
an in-person assessment is necessary, remote consultations can be a helpful tool.

At-home monitoring: For those with mild symptoms, monitoring vital signs and symptoms remotely can help
identify worsening conditions before they worsen.

Following the advice and guidelines given by medical professionals and regional health authorities is essential.
Depending on the region and the stage of the pandemic, different testing, protocols, and treatment options may
be available. Always seek the guidance of healthcare professionals for the most up-to-date information and
recommendations. Furthermore, it is important to thoroughly review any information regarding intimate contact
with confirmed or probable patients at home, at work, or at medical facilities where hospital-associated cases
have been documented within the 14 days before symptom onset. When a patient presents with symptoms that
could be related to COVID-19, an epidemiological history should be obtained. This would include a past history
of visiting or living in Wuhan, Hubei Province, or in any other locations and communities impacted by COVID-
19[41,46,51].

Management: The current cornerstones of COVID-19 population management are close observation, supportive
care, and sickness prevention and control. These patients usually need oxygen therapy and prompt care since
severe or critical disease often develops and can result in complications including ARDS, respiratory failure,
and septic shock.

Despite advanced medical care, the mortality rate for intensive care unit (ICU) patients is over 40%. In an effort
to reduce the mortality rate associated with severe COVID-19, a number of treatments have been tried that
either limit the virus's ability to proliferate or affect the host immune response. However, systemic
glucocorticoids have been tested in a number of individuals with moderate disease, and while there is some
controversy about whether or not this treatment lengthens the time that the virus is shed, the data that has been
collected so far indicates that it is safe and effective. Interferon- (IFN-), an antiviral immunomodulatory
medication, was also evaluated for its interaction with glucocorticoids. Blood purification therapy, or "Li's
artificial liver," has showed promise in lowering cytokine storm and associated difficulties in critically ill
patients [53, 54].

4. Vaccine development and drugs in the pipeline for COVID-19

One of the most important methods for stopping the spread of viral diseases and lowering rates of morbidity and
mortality is the development of vaccinations. The genome sequence of the novel virus SARS-CoV-2, which was
initially discovered by Chinese scientists, is currently accessible to the general public [56,57]. Numerous SARS-
CoV-2 vaccine candidates can be developed thanks to these developments, collaboration, and open-source data.
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Vaccinations can be classified into several types, such as vectored vaccines, live attenuated vaccines,
recombinant subunit vaccines, and vaccinations based on nucleic acids [58].vaccinations that are live-attenuated
and inactivated

Live attenuated and inactivated vaccines are based on the virus's antigenicity in its weaker and dead forms,
respectively. Certain viral components, whole inactivated virus particles, or toxoids that have undergone
chemical modification to make them non-pathogenic can all be used in inactivated vaccines (Stauffer et al.,
2006) [59]. The China National Biotec Group is actively testing a few inactivated vaccine candidates to
determine their immunogenicity and efficacy using experimental animals. According to Baggett et al.
(2002)[601], live attenuated vaccines are made in a lab setting utilizing microorganisms that have undergone
physiological, chemical, or physical weakening.immunisations using vectors

Vaccines that use other viruses as carriers of the SARS-CoV-2 protein include adenovirus, rabies virus,
modified vaccinia Ankara (MVA) virus, chimeric parainfluenza virus, and vesicular stomatitis virus (VSV).
Researchers at Oxford University in the United Kingdom and Rocky Mountain Laboratories in the United States
are working together to create a chimpanzee adenovirus-vectored immunization that protects against SARS-
CoV-2. Additionally, a live attenuated recombinant measles virus (rMV) vectored vaccine for the new
coronavirus SARS-CoV-2 is being developed by Zydus Cadila, an Indian pharmaceutical company. Reverse
genetics is used to create the rMV, which expresses codonoptimized SARS-CoV-2 proteins to produce certain
neutralizing antibodies.vaccines derived from nucleic acids

It is possible to stimulate both humoral and cellular immune responses by injecting nucleic acid constructs that
express bacterial or viral genes.

The goal of a project headed by Zydus Cadila is to create a DNA vaccine that can protect against the S protein
in the primary viral membrane, which allows SARS-CoV-2 to infect cells. Following insertion into the host
cells, the plasmid DNA changes into the viral protein and triggers an immune response. This shields against
infection and may even get rid of the virus. Medication As a potential vaccination against SARS-CoV-2, Inovio
Beijing Advaccine Biotechnology Company (China) and (USA) are currently collaborating to advance the
development of INO-4800. Preclinical testing for the vaccine is currently underway, and clinical product
production is underway for a phase | clinical trial that will take place concurrently in China. Using PCR-based
DNA manufacturing technology, Takis Biotech (Rome, Italy), a division of Applied DNA Sciences (New York,
USA), and LineaRx (New York, USA) are developing a linear DNA vaccine against SARS-CoV-2. Moderna
(USA) and the National Institutes of Health (USA) are working together to create a messenger RNA (MRNA)
vaccine against SARS-CoV-2, which codes for the viral S protein.immunizations using recombinant
components

Numerous microbial components produced in a heterologous expression system make up recombinant subunit
vaccines [61]. One of the main advantages of subunit vaccines over inactivated and live attenuated vaccines is
their excellent safety profile, which is attributed to the fact that they only include synthetic peptides or
noninfectious recombinant proteins—no viral viruses—instead of other components [62].

According to Huang et al. (2020) and Ji et al. (2020)[63,64], vaccines based on the S protein of SARS-CoV-2
may be able to create antibodies to block virus binding and fusion and so neutralize virus infection. This is true
because the S protein is necessary for both membrane fusion and receptor binding. One of the most significant
antigenic elements of the coronavirus structural proteins is the S protein, which elicits neutralizing antibodies
and host immunological responses. As a result, he and Jiang (2005) decided to consider it as a potential target
for immunization. Using S protein subunit-trimer antigens, Clover Biopharmaceuticals (Chengdu, China) has
started to create a recombinant subunit vaccine against SARS-CoV-2.

5. Drugs in the pipeline for COVID-19

Conventional medicine manufacturing methods are manifestly inadequate for the current crisis and require years
of research. In this setting, research on the compassionate use of experimental medicines is routinely conducted,
and clinical trial approvals are expedited.
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Many treatment approaches could be researched as COVID-19 first-line therapy, despite our little understanding
of the disease. People who have been diagnosed with SARS-CoV-2 infection could be treated using these
techniques in a timely manner.

Antibodies that neutralize the virus S protein

SARS-CoV-2 has been found to share the cellular entry receptor ACE2 [66]. Before the virus multiplies, during
SARS-CoV-2 entrance—which is triggered by the S protein attaching to ACE2 on the cell surface—the viral
nucleocapsid is introduced into the cell. Since the S protein is involved in both receptor identification and viral
attachment and entry, it is a desirable target for the development of COVID-19 therapy medications. According
to Zhao et al. (2016), neutralizing antibodies that specifically target the S protein of SARS-CoV-2 may offer a
transient passive protection to the illness. It has been discovered that ACE2 is a cellular entry receptor of SARS-
CoV-2, just like SARS-CoV [65]. The S protein attaches to ACE2 on the cell surface to start the SARS-CoV-2
entry process. As a result, the virus can enter the cell and release its nucleocapsid before replicating. The S
protein is a top choice for therapeutic research projects meant to counteract COVID-19 since it is involved in
both receptor recognition and viral attachment and entry. Neutralizing antibodies that particularly target the S
protein of SARS-CoV-2 have the potential to temporarily offer passive protection against the disease [66,67].
The ACE2 inhibitors

ACE2 inhibitors may be anti-SARS-CoV-2 because ACE2 is necessary for the viral infection process.
Biologics, traditional Chinese medicines, and thousands of chemicals were screened from databases. As a means
of creating anti-COVID-19 therapy, the results of these techniques suggest that valproic acid, butyrate,
epoxomicin, sambucus, astragalus, urtica, azathioprine, andrographis, may be effective [68].

6. Opionucleotides that oppose the SARS-CoV-2 RNA genome

[1Creating novel uses for antiviral drugs that are already on the market

Small molecule compounds may be good candidates for COVID-19 treatment if they have already been
approved as antiviral (or other) drugs. Antivirals frequently target viruses during various stages of infection and
replication [71]. Antiviral regimens frequently target proteases and viral polymerases [71, 72].There have been
prior pilot clinical trials on the repurposing of antiviral medications. SARS-CoV-2 is among the coronaviruses
that arbidol (umifenovir) effectively combats in vitro. Favipiravir inhibits RNA-dependent RNA polymerase
(RdRp). Antiviral medications could be useful short-term tactics in the fight against SARS-CoV-2 due to our
current knowledge of their safety profiles and effectiveness against viruses that are closely related. Arbidol, also
known as umifenovir, has been approved.

SARS-CoV-2 is among the coronaviruses that arbidol (umifenovir) effectively combats in vitro. It is permitted
for use in China and Russia to treat influenza [77]. Consequently, arbidol is being administered in phase IV
clinical trials (NCT04260594, NCT04254874, and NCT04255017) and as empirical therapy for COVID-19
patients. Favipiravir, an inhibitor of RNA-dependent RNA polymerase (RdRp), is being reexamined for
randomized clinical studies against COVID-19 [76]. Given our existing understanding of antiviral medicines'
safety profiles and efficacy against closely comparable viruses, they may be useful as short-term therapy for
SARS-CoV-2.

Remdesivir was given to the first COVID-19 case in the US on a compassionate use basis after showing promise
against MERS in preclinical models [77].

Adult hospitalized patients with mild to moderate SARSCoV-2 infections are currently being evaluated for
Remdesivir in a phase Il trial being carried out in China [78].

Recuperated patient serum

After recovering from the SARSCoV-2 infection, patients will respond to viral antigens by developing
polyclonal antibodies. These polyclonal antibodies' neutralizing effect might shield the recuperated host from
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contracting fresh infections [79, 80].As a result, serum from recuperating patients might be useful as a
preventative or therapeutic measure for additional diseases linked to this outbreak. According to a paper [81],
serum from a convalescent SARS patient decreased the entry of the SARS-CoV-2 virus and prevented the entry
of the SARS-S protein-driven virus. Passive transfer of antibodies from recovered patients' serum is currently
being studied as a potential treatment for COVID-19 patients with severe illness.

Traditional applications of herbal remedies and pharmaceuticals

The immune system can be bolstered and antiviral and antibacterial properties discovered in several traditional
herbal therapies [82]. Treatments for pneumonia caused by SARS-CoV-2 infection would follow standard
medical practice and be tailored to each individual patient depending on their specific clinical presentation.
Traditional herbal medicine and Chinese patent drugs like Xiyanping and Xuebijing injections have both been
utilized in clinical treatment, and both are recommended for patients at different stages of the condition.

Developing and deploying medicines that effectively halt SARS-CoV-2 infection as soon as possible is a
challenging task. Research and development of vaccines and broad-spectrum antiviral medicines that target
coronavirus infections are urgently needed in light of the present pandemic. We hope that this outbreak will
soon be over if we can keep the virus under control and implement good treatment and vaccination plans.
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