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Abstract 
Drug repurposing, also known as drug repositioning, is an innovative and cost-
effective strategy in modern pharmacology. This research focuses on the growing 
trend of using already-approved drugs for new therapeutic indications. Over the past 
few years, advancements in bioinformatics, high-throughput screening, and molecular 
biology have facilitated the identification of existing drugs that may have potential 
efficacy in treating other diseases. The article explores the methodologies behind drug 
repurposing, notable case studies, the challenges faced, and the future potential of this 
approach in drug discovery. It also emphasizes how drug repurposing can accelerate 
the availability of effective treatments for unmet medical needs, reducing the burden 
of drug development costs and timelines. 
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Introduction 

The journey from discovering a new drug to making it available for patients is often long and costly. The development of novel 

drugs typically involves years of research, clinical trials, and regulatory hurdles. As a result, pharmaceutical companies are 

increasingly exploring alternative strategies that can expedite this process. Drug repurposing (also known as drug repositioning) 

is one such strategy that holds immense promise. It involves the identification of new uses for existing drugs that have already 

been approved by regulatory authorities for different indications. 

Drug repurposing is not a new concept, but recent advances in genomics, bioinformatics, and drug screening technologies have 

revitalized interest in this approach. It offers several key advantages, including reduced development timelines, lower costs, and 

the availability of well-characterized compounds with established safety profiles. The core idea behind drug repurposing is that 

a drug designed for one disease may have therapeutic effects for another disease due to its interaction with common biological 

pathways. 

This article aims to provide a comprehensive review of the advancements in drug repurposing. We will discuss the different 

methodologies used to identify repurposable drugs, provide an overview of the most successful examples in clinical practice, 

explore the challenges associated with this approach, and look at the future direction of drug repurposing. 

 

Discussion 

Mechanisms of Drug Repurposing 

The process of drug repurposing is based on the premise that drugs designed for one therapeutic indication may be effective for 

other conditions due to the overlap in molecular pathways, biological targets, or disease mechanisms. There are several 

approaches to identify potential drug repurposing candidates. 

1. Computational Drug Repurposing Computational drug repurposing employs bioinformatics tools, databases, and 

algorithms to analyze large-scale biological data and predict new drug-disease associations. Computational techniques include 

virtual screening, docking simulations, and the use of machine learning models to analyze chemical properties, molecular 

interactions, and disease-target relationships. By matching existing drugs with the molecular signatures of different diseases, 

researchers can identify potential candidates for repurposing. 

2. Experimental Drug Repurposing Experimental drug repurposing involves laboratory testing to assess the effect of known 

drugs on diseases other than the ones they were initially approved for. This approach can include high-throughput screening, 
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where large libraries of compounds are tested against disease models, and in vitro or in vivo studies to verify the biological 

effects of the drugs. Experimental approaches often serve as 

a validation step after computational predictions. 

3. Genomic and Transcriptomic Approaches With the 

advent of genomic and transcriptomic technologies, 

researchers can now analyze gene expression patterns and 

molecular pathways involved in different diseases. By 

identifying common pathways, researchers can reposition 

existing drugs that target these pathways to treat diseases that 

share molecular similarities. For example, drugs targeting 

cancer pathways have been successfully repurposed for use 

in inflammatory diseases. 

 

Applications of Drug Repurposing 

Drug repurposing has found notable applications across 

several therapeutic areas. The following are examples of how 

existing drugs have been successfully repurposed for new 

therapeutic indications: 

1. Cancer Treatment Cancer is one of the most promising 

areas for drug repurposing. Existing drugs, particularly those 

with anti-inflammatory, antiviral, or immunomodulatory 

effects, have been tested for their potential in cancer therapy. 

A classic example is the repurposing of thalidomide, 

originally developed as a sedative and later withdrawn due to 

its teratogenic effects. It has since been repurposed for the 

treatment of multiple myeloma and certain skin conditions. 

Other examples include metformin, a drug used in diabetes 

management, which has shown anti-cancer properties and is 

currently being studied in clinical trials for cancer treatment. 

2. Neurodegenerative Diseases Neurodegenerative diseases 

such as Alzheimer's disease and Parkinson's disease have 

limited therapeutic options, making them ideal candidates for 

drug repurposing. For example, donepezil, a cholinesterase 

inhibitor approved for Alzheimer's disease, has been tested 

for efficacy in treating cognitive decline in Parkinson’s 

disease. Similarly, the repurposing of anti-psychotic drugs 

has been explored for their potential in treating other 

neurodegenerative disorders due to their neuroprotective 

effects. 

3. Infectious Diseases The emergence of new infectious 

diseases and the rise of antimicrobial resistance (AMR) have 

accelerated the search for new treatments. Drugs such as 

ivermectin, initially used as an anti-parasitic agent, were 

repurposed for use in the treatment of COVID-19, though its 

efficacy remains under investigation. The repurposing of 

chloroquine and hydroxychloroquine for COVID-19 was also 

a well-publicized case, though it has met with mixed results 

in clinical trials. 

4. Cardiovascular Diseases Cardiovascular diseases 

(CVDs) continue to be the leading cause of mortality 

globally. A number of drugs developed for other indications 

have shown promise in treating CVDs. For instance, 

colchicine, a drug used to treat gout, has been found to reduce 

the risk of heart attacks and strokes by targeting 

inflammation. 

5. Autoimmune Disorders Autoimmune diseases, such as 

rheumatoid arthritis (RA) and lupus, often have limited 

treatment options. Immunomodulatory drugs such as 

thalidomide and lenalidomide, initially developed for cancer 

treatment, have been repurposed to treat autoimmune 

conditions due to their ability to regulate immune response. 

 

Challenges in Drug Repurposing 

Despite the promising results of drug repurposing, several  

challenges remain that hinder its widespread application: 

1. Regulatory and Legal Barriers Regulatory approval for 

repurposed drugs can be a complex and time-consuming 

process. Although existing drugs have known safety profiles, 

regulatory authorities such as the FDA and EMA require new 

clinical data to support the repurposing of a drug for a 

different indication. Intellectual property concerns also arise, 

particularly when patents for the original drug have expired. 

2. Lack of Comprehensive Data While computational 

methods can predict potential drug repurposing candidates, 

they do not guarantee clinical success. The molecular 

mechanisms of many diseases are not yet fully understood, 

making it difficult to accurately predict which drugs will 

work for new indications. Moreover, repurposing drugs for 

chronic diseases or rare conditions may present unique 

challenges in clinical trials. 

3. Funding and Financial Support Although drug 

repurposing offers a lower cost alternative to developing new 

drugs from scratch, funding for repurposing projects can still 

be limited. Pharmaceutical companies and research 

institutions may be reluctant to invest in repurposing efforts 

without clear financial incentives or the potential for large 

market returns. 

 

Results 

Several promising studies have shown the therapeutic 

potential of repurposed drugs across different therapeutic 

areas. 

1. Cancer Studies on metformin, an anti-diabetic drug, have 

demonstrated its potential in reducing cancer risk and 

improving survival rates in various cancers, including breast 

and colorectal cancer. Clinical trials are underway to 

determine its effectiveness as a standalone therapy or in 

combination with other cancer treatments. 

2. Infectious Diseases Repurposed drugs like remdesivir, 

originally developed for Ebola, have shown promise in 

treating COVID-19. Similarly, favipiravir, an antiviral drug 

initially used for influenza, was repurposed to treat the novel 

coronavirus and has demonstrated efficacy in reducing viral 

load and improving recovery rates. 

3. Cardiovascular Diseases The use of colchicine in 

cardiovascular diseases has shown significant results, 

particularly in reducing the risk of recurrent heart attacks and 

improving patient outcomes in patients with coronary artery 

disease. 

 

Conclusion 

Drug repurposing has become a critical component of 

modern drug development, offering a faster and more 

affordable pathway to discover new treatments for various 

diseases. With advancements in technology, including 

bioinformatics and high-throughput screening, the 

identification of repurposable drugs is becoming increasingly 

efficient. While challenges remain, particularly in terms of 

regulatory hurdles and financial support, the success stories 

of drugs like metformin, thalidomide, and ivermectin 

demonstrate the power of this approach. Looking forward, 

drug repurposing holds the potential to address unmet 

medical needs, reduce the financial burden of drug discovery, 

and accelerate the availability of effective therapies for 

patients. 
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