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INTRODUCTION  
Coronavirus (CoV) viruses are able to use a 
variety of host organisms, and as host switches in 
CoV production are a common function, new CoV 
can still be added. Seven different coronaviruses 
are currently known to cause human breathing 
disorders. The latest SARS-CoV
outbreak in December 2019 is in the coronavirus 
2B type, which is 80% identical to the SARS
genome. In the future too, continuous mutation is 
likely. A variety of CoV therapies, such as 
immunomodulations, vaccines, antivirals specific 
to CoV and host-specific antivirals are being 
developed. Many people with COVID
severe breathing problems. Senior citizens and 
people who have prior health problems such as 
diabetes, cardiovascular disease, heart or kidney 
disorders, and certain cancers may
severe disorders [1]. Coronaviruses are a group of 
enveloped viruses named for their coronary 
appearance with positive single
genomes.  In addition to six well
of human-infectious coronaviruses, t
particularly pathogenic SARS-CoV and MERS
CoV-viruses, SARS-CoV-2 also causes major 
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A B S T R A C T  

Coronavirus disease caused by SARS-CoV-2 faces an unparalleled challenge in the 
pursuit of suitable drugs for prevention and treatment. Given the rapid 
scientific study and clinical evidence provided by the vast number of people readily 
infected with SARS-CoV-2, clinicians need evidence of effective medical care for this 
infection. Although some recent COVID-19 trials have shown clinical progress
several of these trials are ongoing, including pharmacokinetics, the optimum 
dosage regimen and the therapeutic and treatment period, and even considering 
randomised controlled experiments. Antimalarial, anti
antibiotics are present clinical proof of their success in treating COVID
Vaccination is one of the safest strategies for managing infection. Effective vaccines 
therefore need to be developed. Recent progress in the manufacture of coronaviras 
vaccines is outlined and current vaccine adjuvants for efficacy improvements are 
highlighted. 
 

© IDAAM Publications

 

viruses are able to use a 
variety of host organisms, and as host switches in 
CoV production are a common function, new CoV 
can still be added. Seven different coronaviruses 
are currently known to cause human breathing 

CoV-2 coronavirus 
outbreak in December 2019 is in the coronavirus 
2B type, which is 80% identical to the SARS-CoV 
genome. In the future too, continuous mutation is 
likely. A variety of CoV therapies, such as 
immunomodulations, vaccines, antivirals specific 

specific antivirals are being 
developed. Many people with COVID-19 have 
severe breathing problems. Senior citizens and 
people who have prior health problems such as 
diabetes, cardiovascular disease, heart or kidney 
disorders, and certain cancers may develop 

. Coronaviruses are a group of 
enveloped viruses named for their coronary 
appearance with positive single-stranded RNA 

In addition to six well-known strains 
infectious coronaviruses, two other 

CoV and MERS-
2 also causes major 

respiratory failure and death. Furthermore, the 
population has become vulnerable to highly 
pathogenic coronaviruses and ha
events of public health, thereby increasing the 
need to prepare a possible reappearance or to 
produce new viruses [2-5]. COVID
foresee before the end of the pandemic; high
death coronavirus. However, latest estimates 
show that mortality in China is 4.1%, Italy 12.8%, 
Spain 10.2%, the United St
Germany 2.3%. Covid-19 is very similar in 
symptoms as with other respiratory viral 
infections. Cases range between mild and 
extreme, causing severe medical problems or 
even death. However, it is projected that 
incubation periods would take 2 
the New coronavirus. According to the novel 
virus it does not develop unique modes of 
transmission. Originally originating as a 
different source, it now spreads from one 
individual to another [6]. The transmission of the 
virus was suspected whereas the carrier 
(infected person) did not display symptoms, but 
it has not been scientifically confirmed. The 
current symptoms of cough, sudden onset of 
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respiratory failure and death. Furthermore, the 
population has become vulnerable to highly 
pathogenic coronaviruses and has grown into 
events of public health, thereby increasing the 

to prepare a possible reappearance or to 
. COVID-19 is hard to 

foresee before the end of the pandemic; high-
death coronavirus. However, latest estimates 
show that mortality in China is 4.1%, Italy 12.8%, 
Spain 10.2%, the United States 3.9% and 

19 is very similar in 
symptoms as with other respiratory viral 
infections. Cases range between mild and 
extreme, causing severe medical problems or 
even death. However, it is projected that 
incubation periods would take 2 or 14 days for 
the New coronavirus. According to the novel 
virus it does not develop unique modes of 
transmission. Originally originating as a 

source, it now spreads from one 
. The transmission of the 

whereas the carrier 
(infected person) did not display symptoms, but 
it has not been scientifically confirmed. The 
current symptoms of cough, sudden onset of 
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fever and respiratory problems are recorded. 
The complications that may arise from infection 
include Pneumonia, sepsis, septic shock, and 
ARDS (acute respiratory distress syndrome). 
Suspicion may arise with the above symptoms 
and a recent history of travel to or from 
countries affected by Covid19 to any foreign 
country [7]. This strain has now been diagnosed 
to many citizens in the United States. The CDC 
has suggested that it should spread to more 
people. In at least 25 other countries, COVID-19 
induced instability. The first COVID-19 
individuals had relations with the market of 
livestock and seafood. This evidence suggests 
that animals transmitted the virus initially to 
humans. However, there were no company 
contacts or exposed individuals with a newer 
diagnosis, meaning that people would pass the 
virus on to each other. There are currently few 
virus data. Climate change formed in the past by 
close contact with coronaviruses such as SARS 
and MERS have spread. WHO Director-General 
issued a 17 February 2020 media conference, 
which included details on the extent to which 
44,000 diagnostic details confirming the COVID-
19 symptoms are fatal or severe [8]. 
 
Table 1: The Director-General also noted that 
the risk of serious complications increases with 
age.        

Stage of severity Rough percentage of 
people with COVID‐19 

Mild disease from which a 
person can recover 

More than 80% 

Severe disease, causing 
breathlessness and 
pneumonia 

Around 14% 
 

Critical disease, including 
septic shock, respiratory 
failure, and the failure of 
more than one organ 

About 5% 
 

Fatal disease 2% 

 
1. Virus characteristics and clinical 

manifestations 
They have the same spherical form as other 
coronaviruses, with genetic material inside and 
the spicy proteins rising out from their top, 
helping to fuse the human cell and the transition 
of genes into the host cell. The latest studies 
show that spikes SARS-CoV-2 bind enzyme 2, an 
enzyme converting angiotensin, to the receptors 
of human cell surfaces such as the one causing 
the outbreak of SARS in 2002. The current virus 
can cause infections of the respiratory system, 
including pneumonia and acute ARDS, in 

patients, from mild to fatal conditions. In most 
patients, respiratory conditions can be mild to 
moderate and recover from supportive 
treatment and no special care/therapy is 
required. The most common pathology of COVID-
19 is that of geriatric patients and patients with 
combined-morbidities, such as diabetes, 
hypertension, chronic respiratory disorders, 
cancer, immunodeficiency patients, and other 
chronic conditions. Mental and neurological 
relationship (such as delirium and 
encephalopathy, hysteria, stroke, 
meningoencephaly) to symptoms which (based 
on data of MERS-CoV), include fever, nicotine, 
shortness of breath, difficulty breathing, 
recurrent chest pain or tension. Three additional 
kinds of pulmonary complications, including 
liver lesions such as other corona (SARS and 
MERS), and fulminant myocarditis and acute 
kidney damage, were identified by COVID-19 
patients sadly. Host-cell receptors and 
endosomes are used to enter cells after receptor 
binding. A serine protease type 2 
transmembrane host, TMPRSS2, enables the 
entry into cells by means of the S enzyme. Viral 
polyproteins encoding the replicase 
transcriptase complex have been synthesised 
within the cell. The virus then synthesis RNA via 
its RNA based on polymerase, synthesizing 
structural proteins prior to the assembling and 
the completion of viral particles. The potential 
drug treatment goals include these steps towards 
the viral life cycle. Promising drug targets 
include non-structural proteins that have a 
homology with other novel coronaviruses (nCoV) 
(for example, 3-chymotrypsine-like proteases, 
papainlike protease, RNA based polymerase 
RNA). Other drug objectives include viral 
mechanisms and immune regulation [8-9]. 
 
2. Pharmacological Treatment Recommended 
for SARS and SARS‐CoV‐2 Management 
2.1 Pharmacological Agents 
2.1.1 Hydroxychloroquine and Chloroquine  
Chloroquine and hydroxychloroquine (HCQ) 
have been used extensively in malaria over the 
past century, while new antimalarial drug 
production has been stimulated by the 
continuing growth of Plasmodium falciparum 
drug-resistant strains. However, these 
compounds, in particular the less toxic HCQ, are 
currently used as a treatment of autoimmune 
disorders, such as rheumatoid arthritis (RA), 
systemic lupus erythematosus (SLE), and anti-
phospholipid syndrome (APS), because of their 
immunomodulatory and anti-thrombotic 
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properties. In addition, CQ and HCQ have proved 
to directly inhibit and spread in several models 
in-vitro and in-vivo for the treatment of viral 
infections. The drugs were then offered for the 
treatment of various human viruses, including 
SARS-CoV-2 coronaviruses. However, the 
relevance of this knowledge for infectious human 
viral diseases is still lacking. A detailed review of 
findings from randomised controlled research 
and the retrospective registry of outcomes based 
on the efficacy, duration, and toxicity of these 
medicines should be conducted to confirm their 
real effectiveness. Initially synthesised in 1934, 
chloroquine has been widely used for the 
treatment and prevention of malaria and the 
treatment of autoimmune disorders including 
rheumatoid arthritis and systemic lupus 
erythematosus. Later introduced in 1955, 
hydroxychloroquine was rapidly preferred 
because of its highest safety profile. These drugs 
are thought to be partly links to their interplay 
with DNA and inhibition of hema polymerisation. 
The mechanism of action of Plasmodium 
parasites Hydroxychloroquine's 
immunomodulatory function is related to a large 
number of immune control networks, which have 
been extensively investigated in other studies. In 
addition to rheumatic diseases, two antipallarial 
agents displayed a wide range of other diseases, 
including antiphospholipid syndrome, 
therapeutic or immune modulatory effects. 
SARS-CoV-2 has yet to be thoroughly elucidated 
with the hydroxychloroquine action mechanism. 
In SARS coV, the coronavirus outbreak of SARS 
occurs in 2002 – 2003 and was initially screened 
for chloroquine. SARS-CoV is 79% SARS-CoV-2-
like in genetic order but is predicted to result in a 
more extreme 10% versus 3% SARS-CoV-2 
fatality risk infection. Studies of the SARS-CoV 
are based on a preliminary assessment, and the 
SARS-CoV-2 is estimated to be entering into cells 
via binding with ACE-2 inhibitor. New research 
has shown that the binding of SARS-CoV-2 to 
gangliosides can be prevented further by 
hydroxychloroquin that may inhibit viral 
interaction with the ACE-2 receptor. 
Hydroxychloroquine and chloroquine can also be 
absorbed into endosomes and lysosomes, which 
contributes to a pH rise in intracellular cells. 
These organelles typically need an atmosphere 
for acidic homeostasis. The effect is a defective 
protein degradation, endocytosis and exocytosis 
required for viral infection, replication and 
spread. Earlier research has also shown that 
coronaviruses can use proteins for viral entry 
into host cells on the endosomal and 

endolysosome surfaces. Entry in the 
endolysosome may take place in the cytoplasm of 
infected cells to release the viral genome. 
However, it remains uncertain how changes in 
endosomal conditions in particular pH can 
influence the integrity of the SARS-CoV-2 viral 
genome. Hydroxychloroquine / chloroquine can 
typically affect multiple cell pathways and may 
have multiple mechanisms for SARS-CoV-2 
action [10-11]. 
 
2.1.2 Remdesivir 
COVID-19 therapeutic medicine is successful. It is 
a C-nucleoside phosphoramidate medicine and a 
wide-spectrum antiviral agent which Gilead 
Sciences synthesised and developed to treat 
Ebola virus infection in 2017. The active form GS-
441524 metabolises Remdesivir, which obscures 
RNA polymers and prevents the proofreading of 
viral exonuclease, which reduces viral RNA 
growth. A delayed cessation of nascent viral RNA 
in the chain is the antiviral mechanism of 
remdesivir. Animal studies have shown that 
remdesivir can effectively reduce the viral load of 
MERS-CoV infected mice in your lung tissue and 
improve pulmonary function. Wang and al. 
Remedesivir firmly blocks SARS-CoV-1 infections 
and has high levels of selectivity (Half Maximum 
Effective Concentration (EC50), 0.77 μM; Half 
Cytotoxic Concentration (CC50) = 100 μM; Half 
Cytotoxic Concentration (SI > 129.87). The 
treatment of a COVID- 19 patient recovering 
from pneumonia was successful when the 
administration of Remdesivir. On February 5, 
2020, China initiated a randomised, placebo-
controlled, multicenter, Phase III clinical trial to 
evaluate the efficacy and safety of the medication 
in COVID-19 patients. In addition to standard 
therapy, the initial dose of 200 mg remdesivir 
was taken and 100 mg intravenous infusion was 
taken in patients from the study group for 9 
consecutive days. The same dose of placebo 
medicine was taken in patients in the control 
group. The trial is expected for completion by the 
end of April 2020. There are 308 and 452, 
respectively, to be registered. The new 
prescription for Remdesivir requires 10 day 
remdesivir treatment regimes: 200 mg loading 
dose on day 1 followed by 100 mg of 
maintenance once day in both trials 9 days. 
This therapy is identical to the previous 
randomised Ebola virus clinical trial. 
Approximately 70 per cent of oxygen patients 
receive remdesivire by compassionate use in the 
US, and many patients that have been artificially 
ventilated have been extubated. There was no 
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control group in this study, so extrapolating 
these results is difficult. Remanufacturers have 
too early a direct antiviral effect in the increased 
clearance of viral stress in the respiratory tract 
to be verified, but the therapeutic effect of 
remdesivir is positive [12-15]. 
 

 

Figure 1: Pharmacological treatment 
 
2.1.3 Umifenovir (Arbidol) 
Umifenovir was first developed in Russia in 1988 
and has since been approved for the treatment of 
influenza A and B prophylaxes, infections, and 
other arboviruses in Russia and China, as a 
derivative of indole carboxylic acids. Umifenovir 
subsequently displayed in vitro antiviral 
effectiveness in the widespread spread of strains 
of the viruses including Ebola, herpesvirus 8 
(HHV-8) and hepatitis C (HCV) viruses. Its main 
mechanism for action is to avoid viral cell 
membrane fusion and fusion by mixing the cell 
membranes and interfering with the network of 
hydrogen phospholipid bindings [16]. With flu 
virus, hemagglutinin (HA) stabilisation has been 
demonstrated to interact with virus particles 
directly, which decreases the likelihood of the 
lower pH threshold required for conformation to 
functional fusogenic HA, in-vitro SARS-CoV-1 and 
SARS-CoV-2 umifenovir operation. The 
combination of umifenovir and LPV-RTV 
indicates a greater negative rate of conversion of 
SARS-CoV-2 relative to the group-only lopinavir-
ritonavir (LPV-RTV), as well as an enhanced 
chest CT scan. However, a further prospective 
study has shown that umifenovir is less effective 
in comparison to favipiravir in the rate of clinical 
recuperation and fever and cough. The efficacy 
and safety of umifenovir against COVID-19 are 
being tested in two randomised and open-label 
trials in China. The effect of umifenovir plus 

standard treatment vs. LPV-RTV plus standard 
therapy will be assessed, and the effect of 
umifenovir plus standard therapy vs. standard 
therapy in NCT04260594 [17-19]. 
 
2.1.4 Oseltamivir (Tamiflu) 
Oseltamivir is an influenza A and B approved 
drug. Oseltamivir prevents the spread of the 
influenza virus within the human organism in the 
neuraminidase spread on the influenza virus 
surface. A research in Wuhan found no promising 
results after antiviral treatment with oseltamivir. 
In the treatment of SARS-CoV-2, a number of 
clinical trials continue to test for the 
effectiveness of oseltamiveir. In a variety of 
combinations, Oseltamivir is also added, for 
example in chloroquine and favipiravir, as 
support treatment for COVID-19 patients, in the 
absence of the vaccine or other SARS-CoV-2 
antiviral medicines [20]. The following additional 
treatments are stressed such as azithromycin, 
ascorbic acid, corticosteroids and anakinra. Some 
of these drugs are used to try to avoid the 
cytokine storm, which is typically seen in the 
progression of the disease. There is still to be 
decided the desired administration plan. The 
most mechanistic idea can conceptually appear 
to inhibit the development of cytokine before 
this progress to an unreasonable stage. In 
COVID-19, a high serum IL-6 concentration has 
been associated with poorer outcomes and a key 
goal could be to inhibit the active use of directed 
treatment by this pro-inflammatory mediator. 
Other supplements identify bacterial , viral or 
alternative pathways for viral replication [21-22]. 
 
2.1.5 Immunomodulatory and Anti-inflammatory 
Agents 
In COVID-19 patients, a variety of 
immunomodulatory drugs are being investigated 
currently. These drugs include synthetic drugs 
and biologic drug modulating specific 
inflammatory pathways by inhibiting IL-6 human 
receptor, metabolism, motility and chemical 
chemotaxis of the polymorphonuclear cells, 
production of JAK or TNF-α. Tocilizumab was 
one of the first medications to be used in COVID-
19 patients. The ligand binding antibody IL-6R is 
monoclonal and serves to treat rheumatoid 
arthritis and systemic idiopathic juvenile 
arthritis. Research suggests that the IL-6 
pathway is an important factor for controlling 
the inflammatory immune response of the 
pulmonary alveolate stage in COVID-19 patients. 
This immune response causes lung parenchyma 
damage, which substantially reduces breathing 
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function. The medication was checked for the 
first time in 20 patients with serious infection 
with SARS-CoV-2. Therapy included lowering 
oxygen consumption, addressing CT lesions, 
normalising the count for lymphocytes, 
decreasing the C-reactive level of proteins and 
discharging to hospitalisations for an average 
period of 13.5 days. Following the clinical 
performance, it is commonly used at many of the 
Italian hospitals, such as Cotugno Hospital in 
Naples. Since tocilizumab seems to be able to 
avoid inflammatory pathway hyperactivation, it 
can also be used in patients with COVID-19 that 
are not critical at an early age. There are 
currently three clinical trials, one of which is 
AIFA-approved. Sarilumab is of the same drug 
class and three studies are currently underway 
to assess the efficacy and safety of Sarilumab in 
approximately 1,500 COVID-19 patients, either 
by themselves or in combination with standard 
care [23]. Over the course of COVID-19 treatment 
at Chinese and Italian health centres, two other 
drugs, chloroquine and hydroxycloroquine, are 
marked as "miracle" in the USA. These 
compounds are authorised as anti-malarian 
medicines and are used to treat autoimmune 
diseases, including lupus and rheumatoid 
arthritis. Although both drugs are considered 
safe for typically mild and transitory adverse 
effects, both can be associated with 
cardiovascular disorders, including life-
threatening QT prolongation. Long-term retinal 
toxicity may also occur. In addition, the incidence 
of liver defects in patients with COVID-19 rises 
significantly, leading to an increased risk of liver 
failure may be predicted to induce a deficiency 
metabolism of the two medicines. Some 
preclinical studies have shown that chloroquine 
has human coronavirus SARS antiviral efficacy 
[24]. OC43 (Teyaerts et al., 2009) and influenza A 
H5N1 (Gao, Tian & Yang, 2020; Inglot, 1969) 
suggested the possible role for SARS-Cov-2 
infection. Further studies have shown that 
chloroquine influences terminal glycosylation of 
the functional enzyme ACE2, which adversely 
affects the virus-receptor binding. Indeed, 
clinical studies have shown high efficacy in 
preventing infection by remdesivir / chloroquine 
or hydroxychloroquine with SARS-Cov-2. The 
AIFA, having regard to the particular safety 
profile of both drugs used in Italy in patients 
with SARS-Cow-2 diseases, particularly in cases 
of heart failure, glucose-6-phosphate 
dehydrogenases, or other con-substances, has 
been recommended by AIFA healthcare 
professionals to carry out careful evaluations for 

these patients. Data from an in-vitro replication 
of SARS coV-2 were found to be effective from a 
recent systematic analysis of six scientific studies 
and 23 current clinical trial studies. However, the 
authors have acknowledged the urgent need to 
confirm the beneficial effectiveness and safety 
profile (Cortegiani, Ingoglia, Ippolito, Giarratano 
and Einav 2020) in high-quality clinical trials for 
COVID-19 patients for the help of clinical 
investigation into chloroquine. At present, 
rheumatoid arthritis is allowed with baricitinib. 
It is an inhibitor of JAK1 and JAK2 that is 
selective and reversible [25]. These intracellular 
signals translate haematopoiesis, inflammation 
and immunity to cytokines and growth factors. In 
addition, baricitinib prevents the virus from 
connecting to the alveolar epithelium by blocking 
the AP2 associated protein kinase 1 (AAK1) 
(Mayence & Vanden Eynde, 2019).  A study 
published in The Lancet has indicated that it 
could be a viable treatment alternative for 
COVID-19 (Richardson et al., 2020). The efficacy 
and safety of baricitinib, lopinavir/ritonavir, 
hydroxychloroquine and sarilumab in 1,000 
COVID-19 hospitalised patients was recently 
evaluated in non-randomised phase II clinical 
trials. Similarly, sunitinib, fedratinib and 
ruxolitinib may all have the potential to reduce 
inflammation and cytokine levels such as IFN-т, 
IL-6, and viral endocytesis, with a potential effect 
against SARS-CoV-2 [26]. 
 
2.1.6 Nitazoxanide and Tizoxanide 
Nitazoxanide and its metabolite as well as 
tizoxanide demonstrated an inhibitory effect of 
MERS-CoV in LLC-MK2 cells. Nitazoxanide has 
been reported to inhibit other corona viral 
strains, such as the corona virus murine, the 
hepatitis A59 (MHV-A59) mouse virus strain, the 
bovine corona virus strain L9 (BCoV-L9), and 
human enteric corona virus 4408 (HECoV-4408), 
as a result of the viral N protein suppression. 
Nitazoxanide has been utilised for inhibiting pro-
inflammatory cytokines in the peripheral 
mononuclear blood cells (PBMCs) and in vivo IL-
6. However, the value of this information is 
currently unknown [27]. 
 
2.1.7 Miscellaneous Agents and Therapies 
Thiazolidinediones Studies have demonstrated 
the advantage to the respiratory syncytial virus, 
or H1N1 infections, of thiazolidinedione and its 
derivatives, which are treatments for type 2 
diabetes mellitus. But their work as a therapeutic 
drug against coronavirus is not yet under 
investigation. It is interestingly known that the 
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receptor ACE-2, which is set as a binding site for 
SARS-CoV- 2, can be upregulated in host cells. 
However, the absence of clinical evidence does 
not explicitly suggest their therapeutic efficacy 
for coronavirus infections [28]. 
 
2.2 Traditional Herbal Medicines 
In the conventional herbal remedies, past 
epidemic outbreaches such as SARS and H1N1 
influenza were historically used to control or 
handle disease outbreaks. To date, China and 
South Korea have provided guidelines for COVID-
19 prevention and care for traditional medicine. 
More than 85% of SARS-CoV-2 patients in China 
have been reportedly treated with some form of 
traditional Chinese medicine (TCM). Similar to 
SARS-CoV, SARSCoV-2 is using the cellular ACE2 
receptor, which seems to be able to target ACE2, 
and which promises to prevent SARS-CoV-2 
infection. In China and Korea, a variety of herbal 
products have been used in care for patients with 
SARS-CoV-2 infections due to the high similitude 
between the SARS-CoV-2 and the SARS-CoV-2 
epidemiological, genomic, and pathogenesis [29-

30]. 
 
2.3 Advances in the Development of SARS-CoV 
Vaccines and MERS-CoV Vaccines 
For CoV vaccines it is important to establish 
strong humour and cellular immunities. Previous 
research has shown that the serum-neutralizing 
antibody level is reversely linked to pulmonary 
virustiters, effectively increasing host vaccine 
survival. High title antibodies can prevent 
replication of MERS-CoV in the lungs of the 
vaccinated mice to emphasise the importance of 
antibody neutralisation to combat infection by 
viruses. In addition, a number of studies have 
shown the importance of T-cell responses to CoV 
infection [31]. For instance, before the SARS-CoV 
challenge cell depletion in mice caused survival 
rates to drop to 35% and 45 %, respectively. 
Interestingly, SARS survivors 6 years after the 
infection were found with viral-specific T-cells 
but not anticonneutralizing them, which 
suggested that T-cell memory reactions can give 
good, long-term protection against SARS-CoV 
infection [32]. In general, both antibody 
neutralisation levels and T-cell responses should 
be included in the current strategies for CoV 
vaccination. There is currently no human 
approved CoV vaccine. Many CoV vaccines are 
currently in the pre-clinical process. In addition 
to regular inactivated and attenuated live 
vaccines, additional CoV vaccines are mainly 
based on the coronavirus S protein. These types 

of vaccines dependent on S protein include 
nucleic acid, viral vector, virus particle (VLPs), 
and subunit vaccines. Since SARS-CoV-2 vaccine 
research is still in its early stages, the following 
analysis will address strategies for the 
development of SARS-CoV and MERS-CoV 
vaccines in the hope of providing useful guidance 
for SARS-CoV-2 vaccine development [33-34]. 
 
2.4 Viral-vector Vaccines 
Viral vectors have a molecular mechanism that 
helps to enter the target gene and to infect cells, 
an important vector medium for CoV vaccines. 
Comprehensive analysis of MERS-CoV and SARS-
CoV Protein S viral vector-based vaccines has 
been performed. Avenovirus (Ad), modified 
ankara vaccine (MVA), attenuated parainfluenza 
virus (BHPIV3), and rabies virus (RV) have been 
used as the currently available vaccine vector [35]. 
A previous study has indicated that SARS-CoV S-
specific neutralizing anticouns and mucosal 
responses, defending African green monkey 
against SARS-CoV infection, are elicit in African 
green monkeys that are vaccinated with BHPIV3 
/ SARS-S vector vaccines [36]. An additional study 
revealed the ability of strong SARS-CoV-
neutralizing antibody response via a single 
inoculation that expresses the SARS-CoV S 
protein with the VRV-based vaccines. MERS-CoV 
S-specific neutralising antibodies and T-cell 
responses in antenocyte mice are also caused by 
vaccines based on human adenovirus or MVA 
after MERS-CoV vaccination [37-40]. 
 
2.4.1 Subunit Vaccines 
Subunit vaccines consist of highly purified 
antigens that involve only a portion of the 
pathogen in order to induce a protective immune 
reaction. High safety, controllable efficiency and 
large-scale easy production characterise subunit 
vaccines, which increasingly make the number of 
researchers an aim. Compared to the full-length S 
protein, RBD contains many important 
neutralising epitopes and does not contain non-
neutralization epitopes which can cause harmful 
pathological responses [41]. Sub-unit RBD-
dependent vaccines can therefore not only 
induce successfully neutralising the antibody, 
they can also avoid adverse immune reactions. In 
terms of protection and efficacy the RBD-based 
CoV vaccines are more suitable candidates for 
developing CoV vaccines [42]. 
 
2.4.2 Virus-like Particle (VLP) Vaccines 
Multi-protein structures, which mimic the 
organisation and conformation of native viruses, 
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but lack infectious genetic materials, are viral-
like particles (VLPs). VLP is a potential candidate 
to develop safe and efficient CoV vaccines to 
efficiently activate innate and adaptive immune 
response functions. In VLP growth, extensive use 
has been made in the bacterial, mosquito, yeast, 
and mammalian cell expression systems. A 
research has shown that the coexpriming of 
SARS-CoV S proteins and mouse-hepatitis virus 
E, M and N proteins contributes to the 
neutralisation of antibodies in an successful way 
and thus prevents the replication of SARS-CoV in 
the lungs. Antibodies will be guided to neutralise 
and defend mice of death by other chemical VLps 
that express SARS-CoV S and M1 protein 
influenza [37]. Similar to vaccines for SARS-CoV 
VLP that cause broad antibodies to neutralise 
CoV infection, MERS-CoV VLP vaccines also show 
cell immune responses to MERS-CoV79 
infections with antigen specific. VLP provides 
defence against emerging pandemic pathogens. 
VLP vaccine VLPs, however, must also be 
considered preventive vaccine with some 
problems. For example, viral mutations may 
cause antibody-mediated neutralisation to 
escape the virus [43-44]. 
 
2.5 Current Clinical Treatment Experience and 
Recommendations 
The Centers for Disease Control and Prevention 
for Clinical Patient Care (COVID-19) emphasises 
that COVID-19 does not provide a particular 
treatment and stresses the timely 
implementation of the prescribed infection 
prevention and control measures and support for 
complication management. Unless otherwise 
mentioned, corticosteroids should be prohibited 
by the Centres for Disease Control and 
Prevention Recommendations specifically. Study 
therapies are described as alternatives, in 
specific solutions, through using compassionate 
medicine or by continuing clinical trials. In the 
same way, the World Health Organisation's 
(WHO) guidance paper states that "no evidence 
exists to support any particular anti-COVID 19 
treatment of patients with confirmed COVID-19. 
This guidance emphasises the importance of 
promoting care depending on the seriousness of 
the condition, ranging from the symptomatic 
treatment of mild air traffic control associated 
with ARDS. The WHO recently announced plans 
for the launch of a global "megatrial' 
SOLIDARITY with a constructive trial design to 
randomise evidence, that systemic 
corticosteroids are not routinely administered 
outside the clinical trials to treat viral pneumonia 

and that research-related therapies against 
COVID-19 should be used only in approved, 
randomized, controlled trials [45, 46].  
 
CONCLUSION 
The pandemic COVID-19 represents the greatest 
concern of public health in this century and 
potentially the pandemic influenza outbreak 
since 1918. In order to test potential treatments, 
the speed and reach of clinical trials demonstrate 
both the need and resources to provide high-
quality evidence even in the midst of a pandemic. 
We have identified the information given 
clinically for several medications, mainly 
antiviral, immune modulatory and anti-
inflammatory agents, and more research is 
required to demonstrate the effectiveness and 
safety of Chinese and Western integrated 
medicines. CovS vaccines based on protein also 
include vaccines for virus vectors, nucleic acid 
(DNA andRNA), vaccines for VLPs, and protein 
vaccines in different classes. The vaccines 
subunit were the focus of current research 
because of its various advantages but also 
required appropriate adjuvants in order to 
enhance their immunogenicity. In the USA, 
aluminium, MF59 and CpG are the adjuvants to 
licenced vaccines. Therefore, development of 
SARS-CoV-2 vaccines still requires a relentless 
effort from researchers worldwide. Eight 
vaccines including three inactivated vaccines 
from the Wuhan Institute of Biological Products 
are required. 
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