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Abstract: This review paper provides a comprehensive analysis of the diagnostics and treatment options 
available for COVID-19. The paper begins with an introduction that sets the context for understanding the 
subsequent sections. Section 2 presents an in-depth examination of various diagnostic approaches, including 
chemical and biological diagnostics, along with a detailed discussion on the transmission dynamics of the 
SARS-CoV-2 virus. Section 3 focuses on the treatment of COVID-19, highlighting the efficacy of antiviral 
therapies such as remdesivir, monoclonal antibodies, and combination therapy. Section 4 provides a critical 
review of different antiviral treatments, including Molnupiravir, the updated information on Remdesivir 
in 2021, Hydroxychloroquine and chloroquine, Lopinavir/ritonavir, and Ivermectin, analyzing their 
effectiveness and potential limitations. Lastly, Section 5 explores the use of anti-SARS-CoV-2 neutralizing 
antibody products as a promising treatment strategy. This review paper consolidates current research 
findings and clinical evidence, making it an essential resource for researchers, clinicians, and policymakers 
involved in managing COVID-19 cases and developing effective diagnostic and treatment strategies.
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1.	 Introduction

The world as we know it has been 
completely altered by the 2019 
COVID-19 coronavirus pandemic. When 
it first appeared in late 2019, COVID-19 
has wreaked havoc on the economy and 
caused widespread disease and fatalities. 
Researchers and medical experts from all 
around the world have made it a priority 
to create viable cures for the virus [1].

Developing therapies has proven to 

be a considerable difficulty due to the 
intricacy and variety of COVID-19.

The respiratory, gastrointestinal, 
cardiovascular, and neurological systems 
are just a few of the many organ systems 
that might be affected by symptoms that 
can range from moderate to severe. As 
a result, several medicines have been 
developed to focus on various parts of the 
condition, creating a diverse approach to 
therapy [2].
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Antiviral drugs are made to specifically 
target the virus and stop it from spreading. 
Remdesivir, one of these drugs, has 
demonstrated potential in shortening 
hospital stays and enhancing recovery 
rates in patients with severe COVID-19 
who are hospitalised.

Nevertheless, it is only authorised for 
use in severe COVID-19 patients who 
are hospitalised. Clinical trials are now 
being conducted on favipiravir and 
molnupiravir, two more antiviral drugs 
[3].

Corticosteroids are frequently used to 
treat severe respiratory diseases and to 
decrease inflammation in the body. A 
corticosteroid called dexamethasone has 
been observed to lower mortality rates in 
COVID-19 individuals who are critically 
unwell. However, because to possible 
adverse effects, such as increased risk of 
secondary infections and delayed viral 
recovery, its use in mild to severe cases 
is still debatable [4].

Immunomodulators are medications 
that control the immune system to 
stop it from responding to viruses. An 
immunomodulator called tocilizumab, 
for instance, has been utilised to treat 
severe COVID-19 individuals who have 
manifested cytokine storm syndrome, 
a potentially fatal consequence. Yet, 
due to certain research’ low efficacy 
and possible hazards, their usage is still 
debatable [5].

Convalescent plasma treatment includes 
giving plasma from COVID-19 patients 
who have recovered to others who 
are already infected with the disease. 
Antibodies in the plasma may help 
fend off the infection. The efficacy of 

the treatment is still being researched, 
despite some studies having produced 
encouraging outcomes while others have 
produced conflicting findings [6].

Monoclonal antibodies are created in a 
lab and specifically target certain regions 
of the virus. Patients with COVID-19 
who are at a high risk of developing 
serious illness are infused with them. 
For instance, the US Food and Drug 
Administration has given emergency 
use authorisation for Regeneron’s 
monoclonal antibody cocktail. 

Their effectiveness in mild to severe 
instances is yet unknown, though.Despite 
the fact that there are several COVID-19 
therapeutic options, none have been 
shown to be consistently successful. The 
intensity of the patient’s symptoms, age, 
and any underlying medical issues all 
influence the therapy option [7].

Preventive strategies including 
vaccination, mask use, and social 
isolation continue to be essential in 
the fight against COVID-19. Also, the 
presence of efficient therapies will lessen 
the disease’s severity and lower fatality 
rates, particularly in high-risk groups.



Chemistry & Biology Interface Vol. 13 (4), July - August 2023100

Chemistry & Biology Interface, 2023, 13, 4, 98-112

There are several methods for diagnosing 
COVID-19, including clinical evaluation 
and diagnostic testing. The most 
commonly used diagnostic tests include 
nucleic acid amplification tests (NAATs), 
antigen tests, and antibody tests [8].

1.	 Clinical Evaluation: The clinical 
evaluation involves assessing the 
patient’s symptoms and medical history. 
The typical symptoms of COVID-19 
include fever, cough, and shortness of 
breath, fatigue, muscle aches, and loss 

of taste or smell. A history of exposure 
to the virus, recent travel, or contact 
with infected individuals may also be 
considered [9].

2.	 Diagnostic Testing: Diagnostic 
testing is essential for confirming 
COVID-19 infection. The following 
are the most commonly used diagnostic 
tests:

3.	 Chemical diagnostics of 
COVID-19 involve the use of various 

Presentation of symptoms (fever, cough, shortness of breath, fatigue, etc.)
↓

Clinical evaluation
↓

Diagnostic testing:
Nucleic acid amplification tests (NAATs) such as RT-PCR, LAMP

Antigen tests
Antibody tests (serological tests)

↓
Positive result:

Confirmed COVID-19 case
Patient advised to isolate and seek medical attention

↓
Negative result:

Patient advised to continue monitoring symptoms
Repeat testing may be recommended in some cases
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chemicals and reagents to detect the 
presence of the virus or its genetic 
material in patient samples. The most 
commonly used chemical diagnostic 
test for COVID-19 is the nucleic acid 
amplification test (NAAT), which 
involves the use of chemicals to amplify 
the genetic material (RNA) of the virus 
in patient samples. Other chemical 
diagnostic tests include antigen tests and 
serological tests [10].

4.	 Nucleic Acid Amplification Test 
(NAAT): The most commonly used 
NAAT for COVID-19 diagnosis is the 
reverse transcription-polymerase chain 
reaction (RT-PCR) test. This test involves 
the use of chemicals to convert the viral 
RNA into complementary DNA (cDNA), 
which is then amplified through a series of 
chemical reactions. The amplified cDNA 
is detected using fluorescent probes or 
other detection methods. The RT-PCR 
test is highly sensitive and specific, but 
it requires specialized equipment and 
trained personnel [11].

5.	 Antigen Test: Antigen tests involve 
the use of chemicals to detect viral proteins 
(antigens) in patient samples. These tests 
are rapid and provide results within 15-30 
minutes, making them suitable for point-
of-care testing. The most commonly used 
antigen test for COVID-19 is the lateral 
flow immunoassay (LFIA) test, which 
involves the use of antibodies to detect 
viral antigens in patient samples. Antigen 
tests are less sensitive than NAATs, but 
they are more affordable and can be used 
for screening purposes [12].

6.	 Serological Test: Serological tests 
involve the use of chemicals to detect 
antibodies (IgM and IgG) that the body 
produces in response to the virus. These 

tests are usually performed on blood 
samples and can indicate if a person has 
been infected with COVID-19 in the past. 
The most commonly used serological 
test for COVID-19 is the enzyme-linked 
immunosorbent assay (ELISA), which 
involves the use of antibodies to detect 
viral antigens or antibodies in patient 
samples. Serological tests are less 
reliable for diagnosing active infections, 
as it takes time for the body to produce 
detectable levels of antibodies [13].

In summary, chemical diagnostics of 
COVID-19 involve the use of various 
chemicals and reagents to detect the 
presence of the virus or its genetic 
material in patient samples. NAATs, 
antigen tests, and serological tests are 
the most commonly used chemical 
diagnostic tests for COVID-19. Each test 
has its own advantages and limitations, 
and the choice of test depends on the 
clinical setting and the availability of 
resources.

2.	 Dia-gnostics

2.1	 Chemical diagnostics

Chemical diagnostics for COVID-19 
involve the detection of antibodies 
produced by the immune system in 
response to the virus. Antibodies are 
proteins that the body produces in 
response to an infection, and they can 
remain in the blood for weeks or months 
after the infection has resolved [14].

1.	 Antibody tests for COVID-19 
are typically performed using a blood 
sample, and they can be used to determine 
whether a person has been infected with 
SARS-CoV-2 in the past. There are two 
main types of antibody tests: serology 
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tests and lateral flow immunoassays 
(LFIA)[15].

2.	 Serology tests are performed in a 
laboratory and involve the detection of 
antibodies in a patient’s blood sample. 
These tests are highly sensitive and 
specific, but they require specialized 
equipment and trained personnel to 
perform. Serology tests can be used 
to determine the presence and level of 
antibodies to SARS-CoV-2 in a patient’s 
blood, which can provide information 
on the person’s immune response to 
the virus.Serology tests can be further 
categorized into two types: qualitative 
and quantitative. Qualitative serology 
tests detect the presence or absence of 
antibodies to SARS-CoV-2 in a patient’s 
blood, while quantitative serology tests 
measure the level of antibodies present 
in the blood. These tests can provide 
important information on a patient’s 
immune response to the virus and can be 
used to monitor the progression of the 
disease.

On the other hand, LFIA tests, also known 
as rapid antibody tests, are point-of-care 
tests that can provide results in as little as 
15 minutes. LFIA tests are less sensitive 
and specific than serology tests, but they 
are less expensive and more convenient 
to use. LFIA tests can be used to screen 
large populations for the presence of 
antibodies to SARS-CoV-2, but they 
may produce false positives or false 
negatives, particularly in individuals 
who have recently been infected or have 
a weak immune response [16]-[19].

One advantage of antibody tests is 
that they can provide information on 
the prevalence of SARS-CoV-2 in a 
population, including individuals who 

may have been asymptomatic or had 
mild symptoms. Antibody tests can also 
be used to monitor the immune response 
of individuals who have received 
COVID-19 vaccines.

However, there are also limitations to 
antibody tests. They cannot be used to 
diagnose active infections, as it takes 
time for the body to produce detectable 
levels of antibodies. Antibody tests can 
also produce false positives or false 
negatives, particularly if the test is not 
performed correctly or if the patient has 
a weak immune response.

There are various factors that can affect 
the accuracy of antibody tests, such as 
the sensitivity and specificity of the test, 
the timing of the test in relation to the 
onset of symptoms or infection, and the 
prevalence of the virus in the population 
being tested. 

False positives can occur due to cross-
reactivity with other viruses or non-
specific antibodies, while false negatives 
can occur if the patient has not yet 
produced detectable levels of antibodies 
or if the sample is not collected or stored 
properly.To improve the accuracy and 
reliability of antibody tests, ongoing 
research and development efforts are 
needed. 

This includes the development of new 
assays and technologies that can increase 
the sensitivity and specificity of the tests, 
as well as the validation of existing tests to 
ensure their accuracy and reproducibility.

2.2	 Biological diagnostics

Biological diagnostics of COVID-19 
involve the use of various biological 
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samples and methods to detect the 
presence of the virus or its components 
in patient samples. The most commonly 
used biological diagnostic tests for 
COVID-19 include viral culture, electron 
microscopy, and immunohistochemistry 
[20].

1.	 Viral Culture: Viral culture 
involves the use of biological samples, 
such as respiratory secretions or blood, 
to grow the virus in a laboratory setting. 
This test can confirm the presence of 
live virus in patient samples, and can 
provide information about the virus’s 
characteristics and sensitivity to antiviral 
drugs. However, viral culture is time-
consuming and requires specialized 
laboratory facilities and trained personnel 
[21].

2.	 Electron Microscopy: Electron 
microscopy involves the use of a high-
resolution microscope to visualize the 
virus particles in patient samples. This 
test can provide information about the 
size and shape of the virus, as well as the 
number of virus particles present in the 
sample. However, electron microscopy is 
less sensitive than other diagnostic tests 
and cannot detect the genetic material of 
the virus [22].

3.	 I m m u n o h i s t o c h e m i s t r y : 
Immunohistochemistry involves the use 
of antibodies to detect viral antigens in 
patient samples, such as tissue samples 
from biopsies or autopsies. This test can 
provide information about the location and 
distribution of the virus within the body, 
as well as the severity of the infection. 
However, immunohistochemistry is less 
commonly used for COVID-19 diagnosis 
and requires specialized laboratory 
facilities and trained personnel [23].

2.3	 Transmission of SARS-CoV-2

The primary mode of transmission 
of SARS-CoV-2 is via exposure to 
respiratory droplets carrying the infectious 
virus from close contact or droplet 
transmission from presymptomatic, 
asymptomatic, or symptomatic 
individuals harboring the virus. Airborne 
transmission with aerosol-generating 
procedures has also been implicated in 
the spread of COVID-19. However, data 
implicating airborne transmission of 
SARS-CoV-2 in the absence of aerosol-
generating procedures are emerging and 
being evaluated. However, this mode of 
transmission has not been universally 
acknowledged [24].

Fomite transmission from contamination 
of inanimate surfaces with SARS-
CoV-2 has been well characterized 
based on many studies reporting the 
viability of SARS-CoV-2 on various 
porous and nonporous surfaces. Under 
experimental conditions, SARS-CoV-2 
was noted to be stable on stainless steel 
and plastic surfaces compared to copper 
and cardboard surfaces, with the viable 
virus being detected up to 72 hours after 
inoculating the surfaces with the virus. 
Viable virus was isolated for up to 28 
days at 20 degrees C from nonporous 
surfaces such as glass, stainless steel. 
Conversely, recovery of SARS-CoV-2 on 
porous materials was reduced compared 
with nonporous surfaces [25].

A study evaluating the duration of the 
viability of the virus on objects and 
surfaces showed that SARS-CoV-2 can 
be found on plastic and stainless steel 
for up to 2-3 days, cardboard for up to 1 
day, copper for up to 4 hours. Moreover, 
it seems that contamination was higher 
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in intensive care units (ICUs) than in 
general wards, and SARS-CoV-2 can be 
found on floors, computer mice, trash 
cans, and sickbed handrails as well as 
in the air up to 4 meters from patients 
implicating nosocomial transmission as 
well in addition to fomite transmission 
[26].

The Centers for Disease Control and 
Prevention (CDC) recently released an 
update stating that individuals can be 
infected with SARS-CoV-2 via contact 
with surfaces contaminated by the virus, 
but the risk is low and is not the main 
route of transmission of this virus [27].

Epidemiologic data from several case 
studies have reported that patients with 
SARS-CoV-2 infection have the live 
virus present in feces implying possible 
fecal-oral transmission. A meta-analysis 
that included 936 neonates from mothers 
with COVID-19 showed vertical 
transmission is possible but occurs in a 
minority of cases [28].

3.	 The treatment of COVID-19

The treatment of COVID-19 involves 
supportive care to relieve symptoms, and 
in some cases, specific antiviral treatments 
to reduce the duration and severity of the 
illness. There is currently no specific cure 
for COVID-19, but several treatments 
have been authorized for emergency use 
by regulatory authorities and are being 
used in clinical settings.

Supportive Care: Supportive care involves 
the management of symptoms, such as 
fever, cough, and difficulty breathing, to 
improve the patient’s overall condition. 
This includes rest, hydration, and the use 
of over-the-counter medications, such 

as acetaminophen, to reduce fever and 
pain. In severe cases, oxygen therapy or 
mechanical ventilation may be necessary 
to support breathing [29]-[31].

3.1	 Antiviral Treatments: 
Several antiviral treatments have 
been authorized for emergency use 
by regulatory authorities, including 
remdesivir, monoclonal antibodies, and 
some combinations of antiviral drugs. 
These treatments work by blocking the 
replication of the virus or by enhancing 
the body’s immune response to the virus 
[32].

3.2	 Remdesivir: remdesiviris an 
antiviral drug that has been shown to 
reduce the duration of hospitalization 
in some COVID-19 patients. It works 
by inhibiting the replication of the virus 
and has been authorized for emergency 
use by regulatory authorities in several 
countries [33].

3.3	 Monoclonal antibodies: it is 
laboratory-made proteins that mimic 
the immune system’s ability to fight 
off the virus. They are administered by 
injection and have been shown to reduce 
the severity of illness and hospitalization 
rates in some COVID-19 patients. 
Several monoclonal antibodies have 
been authorized for emergency use by 
regulatory authorities [34].

3.4	 Combination therapy involves 
the use of two or more antiviral drugs 
to target different stages of the viral life 
cycle. This approach has shown promise 
in reducing the duration and severity of 
illness in some COVID-19 patients [35].

4.	 Antiviral Therapies
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4.1	 Molnupiravir 

The RdRp enzyme is the target of the new 
antiviral medication molnupiravir, which 
was first developed as a possible therapy 
for influenza and other alphaviruses. Yet, 
it has also had encouraging effects when 
used to treat COVID-19. 

Molnupiravir substantially decreased 
hospitalisation and mortality in 
individuals with moderate COVID-19 
illness, according to a meta-analysis of 
available phase 1-3 trials. Early therapy 
with molnupiravir was observed to lower 
the risk of hospitalisation or mortality 
in at-risk unvaccinated people with 
mild-to-moderate, laboratory-confirmed 
COVID-19 in a phase 3 double-
blind, randomised, placebo-controlled 
experiment. 

In this 775-patient research, 
hospitalisation or death occurred in 
7.3% of the molnupiravir group while it 
occurred in 14.1% of the placebo group, 
according to the findings. Molnupiravir 
is taken orally and works by introducing 
errors into the viral RNA as it replicates, 
leading to nonfunctional viral particles. 
The drug is still undergoing clinical 
trials, and further research is needed to 
fully evaluate its safety and efficacy in the 
treatment of COVID-19. However, the 
initial results are promising and suggest 
that molnupiravir may be a valuable 
addition to the treatment options for 
COVID-19 [36]-[38].

4.2	 Remdesivir 2021 

Remdesivir is a broad-spectrum antiviral 
agent that was originally developed as a 
treatment for Ebola virus disease. It works 
by interfering with the replication of viral 

RNA and inhibiting viral polymerases, 
which are essential for the replication 
of RNA viruses such as SARS-CoV-2.
In the early stages of the COVID-19 
pandemic, remdesivir showed promise 
as a treatment for COVID-19. 

Several clinical trials were conducted 
to evaluate its efficacy in treating 
COVID-19 patients. Results from three 
randomized, controlled clinical trials 
showed that remdesivir was superior 
to placebo in shortening the time to 
recovery in adults who were hospitalized 
with mild-to-severe COVID-19.Based 
on these results, the U.S. Food and 
Drug Administration (FDA) granted 
emergency use authorization (EUA) for 
remdesivir to be used in hospitalized 
patients with COVID-19 who required 
oxygen support.

However, results from the WHO 
SOLIDARITY Trial, which involved 
11,330 inpatients with COVID-19 who 
were randomized to receive remdesivir 
or no drug, found that remdesivir had 
little or no effect on overall mortality, 
initiation of mechanical ventilation, and 
length of hospital stay.

More recently, a randomized double-
blind placebo-controlled trial reported 
that a 3-day course of remdesivir in 
at-risk non-hospitalized patients with 
COVID-19 resulted in an 87% lower risk 
of hospitalization or death than placebo. 
The use of remdesivir in the treatment of 
COVID-19 is still being studied, and its 
efficacy in various patient populations is 
still being evaluated [39]-[42].

4.3	 Hydroxychloroquine and 
chloroquine
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Hydroxychloroquine and chloroquine 
are medications that have been used for 
the treatment of various autoimmune 
diseases such as lupus and rheumatoid 
arthritis, as well as for the treatment and 
prophylaxis of malaria. In the early days 
of the COVID-19 pandemic, these drugs 
were investigated as potential treatments 
for COVID-19 due to their potential 
antiviral and anti-inflammatory effects.

Several early observational studies 
suggested that hydroxychloroquine and 
chloroquine might be effective in treating 
COVID-19, and in March 2020, the U.S. 
Food and Drug Administration (FDA) 
granted an emergency use authorization 
for hydroxychloroquine and chloroquine 
for the treatment of COVID-19. However, 
subsequent larger and more rigorous 
randomized controlled trials did not 
demonstrate a significant benefit of these 
drugs in the treatment of COVID-19 [43].

4.4	 Lopinavir/ritonavir 

During the early stages of the pandemic, 
lopinavir/ritonavir, an FDA-approved 
combination drug for the treatment 
of HIV, was suggested as an antiviral 
treatment for COVID-19. According to 
data from a randomised control study, 
individuals with severe COVID-19 who 
received lopinavir-ritonavir medication 
did not benefit over those who received 
conventional care. Neither inpatient nor 
outpatient patients should presently be 
treated with COVID-19 with lopinavir/
ritonavir [44].

4.5	 Ivermectin

Based on an in vitro research that 
demonstrated reduction of SARS-CoV-2 
replication, ivermectin is an FDA-

approved anti-parasitic medicine that 
is used internationally in the treatment 
of COVID-19. 476 adult patients with 
moderate COVID-19 sickness were 
randomly assigned to receive ivermectin 
300 mcg/kg body weight for five 
days or a placebo; neither treatment 
significantly reduced or eliminated 
symptoms in this single-center, double-
blind, randomised control experiment. 
Ivermectin is not recommended at this 
time to treat COVID-19 in patients who 
are hospitalised or not [45].

5.	 Anti-SARS-CoV-2 Neutralizing 
Antibody Products

Several monoclonal antibody products 
have been authorized or approved by 
regulatory agencies for the treatment of 
COVID-19. These monoclonal antibodies 
are designed to bind to the spike protein 
of SARS-CoV-2 and block its ability 
to enter human cells, thus reducing 
viral replication.One of the authorized 
products is bamlanivimab, a monoclonal 
antibody developed by Eli Lilly and 
Company. Bamlanivimab received 
emergency use authorization from the 
U.S. Food and Drug Administration 
(FDA) in November 2020 for the 
treatment of mild to moderate COVID-19 
in adult and pediatric patients who are at 
high risk of progressing to severe disease 
or hospitalization.Another monoclonal 
antibody authorized by the FDA is 
casirivimab and imdevimab, developed 
by Regeneron Pharmaceuticals. 

The combination therapy received 
emergency use authorization in 
November 2020 for the treatment 
of mild to moderate COVID-19 in 
adults and pediatric patients who are 
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at high risk of progressing to severe 
disease or hospitalization.Sotrovimab, 
developed by GlaxoSmithKline and Vir 
Biotechnology, received emergency use 
authorization from the FDA in May 2021 
for the treatment of mild to moderate 
COVID-19 in adults and pediatric patients 
who are at high risk of progressing to 
severe disease or hospitalization.

Other monoclonal antibody products, 
such as etesevimab and imdevimab 
combination therapy developed by Eli 
Lilly and Company, and tixagevimab 
and cilgavimab combination 
therapy developed by Regeneron 
Pharmaceuticals, have also received 
emergency use authorization from 
regulatory agencies for the treatment of 
COVID-19 [46].

One such product is bamlanivimab, 
a monoclonal antibody developed by 
Eli Lilly and Company. It received 
emergency use authorization from the US 
Food and Drug Administration (FDA) in 
November 2020 for the treatment of mild 
to moderate COVID-19 in patients who 
are at high risk of progressing to severe 
disease or hospitalization. The antibody 
is given through intravenous infusion and 
has shown promising results in reducing 
hospitalizations in high-risk patients 
[47]. 

Another monoclonal antibody product is 
casirivimab and imdevimab, developed 
by Regeneron Pharmaceuticals. It 
received emergency use authorization 
from the FDA in November 2020 for the 
treatment of mild to moderate COVID-19 
in non-hospitalized patients who are at 
high risk of progressing to severe disease. 
The two antibodies work together to 
neutralize the virus by targeting different 

sites on the spike protein.

In addition, sotrovimab, a monoclonal 
antibody developed by GlaxoSmithKline 
and Vir Biotechnology, received 
emergency use authorization from the 
FDA in May 2021. It is authorized for the 
treatment of mild to moderate COVID-19 
in adults and pediatric patients who are 
at high risk of progressing to severe 
disease or hospitalization.While these 
anti-SARS-CoV-2 neutralizing antibody 
products show promise in treating 
COVID-19, their effectiveness is still 
being studied. They are not a substitute 
for vaccination and should only be 
used in certain high-risk patients under 
medical supervision. Additionally, the 
emergence of new variants of the virus 
may reduce the effectiveness of these 
antibody products, highlighting the need 
for continued research and development 
in the fight against COVID-19.

6.	 Immunomodulatory Agents
6.1 Tocilizumab

Tocilizumab is a monoclonal antibody 
that targets interleukin-6 (IL-6), a protein 
produced by the immune system. It is used 
to treat severe cases of COVID-19 where 
the body’s immune system overreacts 
and causes cytokine storm syndrome. 
Cytokine storm syndrome is a severe 
inflammatory response that can lead to 
organ failure and even death. Tocilizumab 
has been found to improve outcomes 
in patients with severe COVID-19 who 
have high levels of IL-6 [48].

6.2 Baricitinib

Baricitinib is an immunosuppressant 
drug that works by inhibiting Janus 
kinase (JAK) enzymes. It is approved 
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for the treatment of rheumatoid arthritis 
and has also been granted an Emergency 
Use Authorization by the FDA for the 
treatment of COVID-19 in combination 
with remdesivir [49]. 

Clinical trials have found that the use 
of baricitinib in combination with 
remdesivir can reduce the recovery time 
in hospitalized patients with COVID-19 
[50].

6.3 Sarilumab

Sarilumab is a monoclonal antibody 
that also targets IL-6. It is approved for 
the treatment of rheumatoid arthritis 
and has been granted an Emergency 
Use Authorization by the FDA for the 
treatment of COVID-19 in combination 
with remdesivir [4]. 

Clinical trials have found that the use of 
sarilumab in combination with remdesivir 
can reduce the time to recovery and the 
risk of death in hospitalized patients with 
severe COVID-19 [51].

7.	 Steroids 

Steroids are a class of drugs that are 
commonly used to treat a wide range of 
conditions, including inflammation and 
immune-related disorders. In the context 
of COVID-19, several steroids have 
been found to be effective in reducing 
mortality in severely ill patients.

7.1 Dexamethasone is a corticosteroid 
that has been found to reduce mortality 
in hospitalized COVID-19 patients 
who require oxygen or mechanical 
ventilation. In a clinical trial called the 
RECOVERY trial, dexamethasone was 
shown to reduce mortality by about one-

third in these patients [52].

7.2 Methylprednisolone is another 
corticosteroid that has been found to 
be effective in treating COVID-19. A 
study conducted in Spain showed that 
methylprednisolone reduced the risk of 
death in severely ill COVID-19 patients 
who required oxygen therapy [53].

7.3 Prednisone is also a corticosteroid 
that has been used to treat COVID-19. In 
a study conducted in the United States, 
prednisone was found to be effective 
in reducing the need for mechanical 
ventilation in hospitalized COVID-19 
patients [54].

8.	 Convalescent plasma therapy

Convalescent plasma therapy is a 
treatment for COVID-19 that involves 
the transfusion of plasma from people 
who have recovered from the virus to 
patients who are currently infected. 
The plasma from recovered individuals 
contains antibodies that can potentially 
help the patient’s immune system fight 
off the virus.The use of convalescent 
plasma therapy has been authorized for 
emergency use by regulatory agencies in 
various countries. 

However, the efficacy of convalescent 
plasma therapy in treating COVID-19 
remains a subject of ongoing research 
and debate.Some studies have suggested 
that convalescent plasma therapy may be 
beneficial in treating COVID-19 patients, 
especially those who are severely ill 
or have weakened immune systems. 
However, other studies have shown 
mixed results or have failed to show a 
significant benefit [55].
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9.	 Vaccines

Vaccines are one of the most important 
tools in the fight against COVID-19. 
As of my knowledge cutoff date of 
September 2021, several vaccines have 
been authorized for emergency use and 
are being distributed globally to help 
prevent the spread of the virus.

9.1 The Pfizer-BioNTech COVID-19 
vaccine is a messenger RNA (mRNA) 
vaccine that has been shown to be highly 
effective in preventing COVID-19 in 
clinical trials. The vaccine requires two 
doses, given three weeks apart [56].

9.2 The Moderna COVID-19 vaccine 
is also an mRNA vaccine that has been 
shown to be highly effective in preventing 
COVID-19. Like the Pfizer-BioNTech 
vaccine, it requires two doses, given four 
weeks apart [57].

9.3 The AstraZeneca COVID-19 
vaccine is a viral vector vaccine that has 
been authorized for emergency use in 
many countries. It requires two doses, 
given four to 12 weeks apart. The vaccine 
has shown to be effective in preventing 
severe COVID-19 and hospitalization 
[58].

9.4 The Janssen COVID-19 vaccine 
is a viral vector vaccine that requires a 
single dose. It has been authorized for 
emergency use in many countries and 
has shown to be effective in preventing 
severe COVID-19 and hospitalization 
[59].
9.5 The Sinovac COVID-19 vaccine is 
an inactivated virus vaccine that has been 
authorized for emergency use in many 
countries. It requires two doses, given 
two to four weeks apart [60].

9.6 The Sputnik V COVID-19 vaccine 
is a viral vector vaccine that has been 
authorized for emergency use in many 
countries. It requires two doses, given 
three weeks apart. The vaccine has shown 
to be highly effective in preventing 
COVID-19 in clinical trials [61].

It is important to note that ongoing research 
and surveillance are being conducted to 
monitor the safety and efficacy of these 
vaccines, as well as to evaluate the need 
for booster shots or updates to the vaccine 
to address emerging variants of the virus. 
Vaccines remain a crucial tool in the fight 
against COVID-19, and their widespread 
distribution and administration are key to 
controlling the pandemic.

Conclusion

In conclusion, the COVID-19 pandemic 
has presented a significant challenge 
to the world, impacting many aspects 
of daily life and causing a great deal of 
uncertainty and fear. However, significant 
progress has been made in understanding 
the virus and developing strategies to 
combat its spread and treat those who 
become ill.Various treatments and 
therapies have been developed and are 
being used to help manage the symptoms 
and complications of COVID-19, 
including steroids, convalescent plasma 
therapy, and emerging therapies such as 
Molnupiravir and Paxlovid. 

Vaccines have also been developed 
and authorized for emergency use, 
with several different types of vaccines 
available from different manufacturers.It 
is important to continue to follow public 
health guidelines to slow the spread of 
COVID-19, including practicing good 
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hygiene, wearing masks, and practicing 
social distancing. As more is learned 
about the virus and its variants, it is also 
important to remain vigilant and flexible 
in adapting our strategies to combat the 
pandemic.Overall, while the COVID-19 
pandemic has been a challenging and 
disruptive time, the scientific and medical 
communities have made significant 
progress in developing treatments and 
vaccines, and are continuing to work 
towards a future in which the virus can 
be effectively managed and controlled.
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