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Abstract
The COVID-19 pandemic has created an urgent need for effective treatments against the SARS-CoV-2 virus. Drug 

repurposing, which involves identifying new therapeutic uses for existing drugs, has emerged as a valuable approach 
to expedite the discovery of potential COVID-19 treatments. This article provides an overview of drug repurposing, 
highlights promising repurposed drugs, and discusses novel drug targets for COVID-19 treatment. Notable repurposed 
drugs include remdesivir, dexamethasone, tocilizumab, and ivermectin. Additionally, researchers are exploring novel 
drug targets such as the spike protein, proteases, RNA polymerase, and immunomodulatory pathways. However, 
further clinical trials and research is required to establish the efficacy and safety of these drugs and targets. Drug 
repurposing and the exploration of novel drug targets offer potential solutions to combat the COVID-19 pandemic and 
enhance global healthcare resilience.
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Introduction
The COVID-19 pandemic has presented an urgent need for 

effective treatments to combat the severe acute respiratory syndrome 
coronavirus 2 virus. As researchers and healthcare professionals work 
tirelessly to develop novel therapies and vaccines, drug repurposing has 
emerged as a promising strategy to expedite the discovery of potential 
treatments. By leveraging existing drugs that are approved for other 
indications, the drug repurposing approach offers a faster and more 
cost-effective route to identifying potential therapies for COVID-19. 
This article explores the concept of drug repurposing, highlights some 
promising repurposed drugs, and discusses novel drug targets for 
COVID-19 treatment [1].

Drug repurposing 

Drug repurposing, also known as drug repositioning or drug 
profiling, involves identifying new therapeutic uses for existing drugs 
that have already been approved for other medical conditions. This 
approach takes advantage of the extensive knowledge and safety data 
available for repurposed drugs, significantly reducing the time and 
costs associated with the traditional drug development process. In the 
context of COVID-19, drug repurposing offers the potential to rapidly 
identify effective treatments by evaluating the efficacy of known drugs 
against SARS-CoV-2.

Promising repurposed drugs for COVID-19

Several drugs that were initially developed for other diseases 
have shown potential in treating COVID-19. Here are some notable 
examples:

Remdesivir: Originally developed for Ebola, remdesivir is a 
broad-spectrum antiviral drug that inhibits viral replication. Clinical 
trials have demonstrated its effectiveness in reducing the duration of 
symptoms in hospitalized COVID-19 patients [2].

Dexamethasone: This corticosteroid has been used for many years 
to treat various inflammatory conditions. It has shown promising 
results in reducing mortality rates among severe COVID-19 patients 
requiring respiratory support.

Tocilizumab: Approved for rheumatoid arthritis, tocilizumab 
is a monoclonal antibody that targets the interleukin-6 receptor. By 
modulating the immune response, tocilizumab has demonstrated 
potential in managing severe inflammation associated with COVID-19.

Ivermectin: Originally developed as an antiparasitic drug, 
ivermectin has exhibited antiviral activity against SARS-CoV-2 in 
laboratory studies. However, further clinical trials are needed to 
establish its efficacy and safety in COVID-19 patients [3].

Novel drug targets for COVID-19

In addition to repurposing existing drugs, researchers are actively 
exploring novel drug targets that specifically inhibit SARS-CoV-2 
infection or mitigate its severe effects. Here are a few examples:

Spike protein and ACE2 receptor interaction: The spike protein 
of SARS-CoV-2 plays a crucial role in viral entry into human cells. 
Targeting the interaction between the spike protein and the ACE2 
receptor has been explored as a potential therapeutic approach.

Protease inhibitors: SARS-CoV-2 relies on specific proteases 
to process viral proteins necessary for replication. Inhibiting these 
proteases, such as the main protease and the papain-like protease, could 
potentially impede viral replication [4].

RNA-dependent RNA polymerase (RdRp): SARS-CoV-2 RdRp 
is a key enzyme responsible for viral RNA replication. Developing 
inhibitors that target RdRp could disrupt viral replication and reduce 
viral load.

Host immune response modulation: Modulating the immune 
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response to prevent the excessive inflammation seen in severe 
COVID-19 cases is another target of interest. This includes exploring 
immunomodulatory drugs or monoclonal antibodies targeting 
cytokines involved in the cytokine storm [5].

Discussion
The COVID-19 pandemic has prompted an urgent need for effective 

treatments against the SARS-CoV-2 virus. While the development 
of new drugs typically involves a lengthy and costly process, drug 
repurposing offers a viable approach to expedite the identification of 
potential treatments. By leveraging existing drugs that have already 
been approved for other indications, researchers can bypass certain 
stages of the drug development process, saving time and resources [6].
Drug repurposing for COVID-19 involves screening existing drugs to 
assess their potential effectiveness against the SARS-CoV-2 virus. This 
strategy takes advantage of the extensive knowledge and safety data 
available for these drugs, allowing researchers to focus on their antiviral 
activity or immunomodulatory properties against COVID-19. Several 
repurposed drugs have shown promise in treating COVID-19.One of 
the most notable repurposed drugs is remdesivir, originally developed 
for Ebola. Remdesivir is a broad-spectrum antiviral drug that inhibits 
viral replication by targeting the RNA-dependent RNA polymerase. 
Clinical trials have demonstrated its effectiveness in reducing the 
duration of symptoms in hospitalized COVID-19 patients. It has 
received emergency use authorization in several countries [7].

Dexamethasone, a well-known corticosteroid, has also shown 
promising results in COVID-19 treatment. It is primarily used for its 
anti-inflammatory properties and has been found to reduce mortality 
rates among severe COVID-19 patients requiring respiratory support. 
Dexamethasone helps mitigate the excessive immune response and 
inflammation associated with severe cases of the disease [8].

Tocilizumab, originally approved for rheumatoid arthritis, is a 
monoclonal antibody that targets the interleukin-6 receptor. IL-6 is 
a cytokine involved in the inflammatory response. Tocilizumab has 
demonstrated potential in managing the severe inflammation seen in 
some COVID-19 patients. It has been used in clinical trials to treat 
severe cases with promising results, although further research is needed 
to establish its efficacy and safety.

Ivermectin, an antiparasitic drug, has shown antiviral activity 
against SARS-CoV-2 in laboratory studies. It has been investigated 
as a potential treatment for COVID-19, particularly in low-resource 
settings. However, the efficacy and safety of ivermectin in treating 
COVID-19 remain controversial, and further clinical trials are needed 
to provide definitive evidence [9].

In addition to repurposed drugs, researchers are actively exploring 
novel drug targets for COVID-19 treatment. These targets aim to 
directly inhibit the virus or modulate the host immune response to 
mitigate the severe effects of the disease. Some of the key targets being 
investigated include:

Spike protein and ACE2 receptor interaction: The spike protein 
of SARS-CoV-2 plays a crucial role in viral entry into human cells. 
Researchers are exploring ways to disrupt the interaction between the 
spike protein and the ACE2 receptor as a potential therapeutic approach. 
Protease inhibitors: SARS-CoV-2 relies on specific proteases for viral 
replication. Inhibiting these proteases, such as the main protease and 
the papain-like protease, could potentially impede viral replication and 
reduce viral load.

RNA-dependent RNA polymerase (RdRp): SARS-CoV-2 RdRp 
is responsible for viral RNA replication. Developing inhibitors that 
target RdRp could disrupt viral replication and reduce viral load.Host 
immune response modulation: Modulating the immune response to 
prevent the excessive inflammation seen in severe COVID-19 cases is 
another target of interest [10, 11].

Conclusion
The drug repurposing approach has provided a valuable means 

of identifying potential treatments for COVID-19 in a time-critical 
manner. Repurposed drugs such as remdesivir, dexamethasone, 
tocilizumab, and ivermectin have shown promise in managing 
the disease. Meanwhile, researchers are also exploring novel drug 
targets, including the spike protein, proteases, RNA polymerase, and 
immunomodulatory pathways. However, rigorous clinical trials and 
further research are necessary to establish the efficacy and safety of 
these drugs and targets for COVID-19 treatment. With ongoing efforts, 
drug repurposing and novel drug target exploration hold the potential 
to provide effective therapeutic options to combat the COVID-19 
pandemic and enhance global healthcare resilience in the face of future 
infectious diseases.
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