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Abstract 
Drug repurposing/ repositioning is an unconventional drug discovery approach to explore new therapeutic 

benefits of existing drugs and many abandoned compounds. It helps to accelerate the drug discovery process 

through the identification of a novel clinical use for an existing drug. The repositioning or “repurposing” of 

existing therapies for alternative disease indications is an attractive approach that can save significant 

investments of time and money during drug development. With the rise in COVID-19 cases globally, the 

scientific community made enormous efforts in order to rapidly develop vaccines that prevent the spread of 

COVID-19 infection. Due to the urgent need for development of drugs, repurposing of drugs was one of the 

most important strategies for COVID-19. 
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I. INTRODUCTION 
The repurposing of drugs is defined as a process of identifying new pharmacological indications from 

old/existing/failed/investigational/already marketed/approved drugs/ for the treatment of diseases other than the 

drug’s original therapeutic use. The traditional drug discovery method is strenuous, highly expensive and risky. 

Thisinnovative approach of drug repurposing has the potential to overcome the challenges imposed by 

traditional drug discovery by easing the longer duration of development, high monetary cost and the increased 

risk of failure.
1
 

Technologies like bioinformatics/cheminformatics tools have made drug repositioning significantly 

easier by decreasing the time and cost of the drug development and also increasing the success rate. Recently, 

the use of artificial intelligence (AI) technology has further accelerated the drug purposing process.
2
 

The rapid emergence in December 2019 of cases of severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) infection in China rapidly expanded to other countries. World Health Organization (WHO) 

declared COVID-19 as a Public Health Emergency of International Concern (PHEIC) on January 30, 2020; and 

a pandemic on March 11, 2020.
3,4
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Scientistsworld over also made attempts to identify effective and safe pharmacological treatments 

against the virus.As there was no approved treatment for COVID-19, WHO recommended evaluation of four 

repurposed drugs Remdesivir, Lopinavir, Interferon (β1a), and chloroquine or hydroxychloroquine in an 

international solidarity trial in patients hospitalized with coronavirus disease 2019. This large Solidarity trial 

was an international clinical trial conducted in over 30 countries to help find an effective treatment for COVID-

19.This trial showed little or no effect on hospitalized patients with Covid-19 on mortality, initiation of 

ventilation, and duration of hospital stay.
5
Further the next phase of WHO Solidarity Trial; Solidarity PLUS is 

ongoing where it aims to test three new drugs, artesunate, imatinib and infliximab for their potential in reducing 

the risk of death in hospitalized COVID-19 patients.
6
 

 

Advantage of Drug Repurposing 

 

Repositioned drugs have the advantage of decreased development costs and decreased time to market than 

traditional discovery efforts, due to availability of previously collected pharmacokinetic toxicology, and safety 

data. In fact, this strategy of using existing therapeutics for new indications has demonstrated success through 

previous observational studies such as sildenafil (Viagra), a phosphodiesterase inhibitor initially developed to 

treat angina and now repurposed as a medication for erectile dysfunction, as well as metformin (Glucophage), a 

common diabetes medication that is now the active chemical in 100+ ongoing Phase II and Phase III clinical 

trials as a cancer therapeutic. Owing to massive failures in unearthing novel chemical entities and lack of 

financial support for the traditional drug discovery and development pipeline, pharma industries diverted their 

focus towards drug repositioning . With advancement in the technologies and computational methods, screening 

of drugs for off-label indication has become much easier.  

 

National Institute of Health Model 

The National Center for Advancing Translational Sciences (NCATS) Discovering New Therapeutic 

Uses for Existing Molecules (New Therapeutic Uses) program at the National Institutes of Health (NIH) 

essentially serves as a ―matchmaker‖ to provide academic investigators an opportunity to access pharmaceutical 

industry agents and explore new ways to treat disease. Through its Discovering New Therapeutic Uses for 

Existing Molecules (New Therapeutic Uses) program, NCATS aims to improve the process of developing new 

treatments and cures for disease by finding new uses for existing therapies that already have cleared several key 

steps along the development path. 

Recent pandemic of COVID 19 has led to research across global for getting treatment against COVID-

19 with major emphasis on repurposed drugs as they can be quickly deployed for treatment as opposed to new 

drugs which need almost a decade of development. In India CSIR has partnered with the some of the major 

Pharmaceutical companies for repurposing drugs and attempts to find new molecules. It has been identified that 

drugs such as paracetamol, Remdesivir, hydroxychloroquine, Azithromycin, Flaviparavir, LupinivirRemdesivir, 
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Arbidol, Baloxavir, Baricitinib, Camostat mesylate, Galidesivir, Ruxolitinib, Teicoplanin, Niclosamide and 

Rivavirin. etc. can be helpful for coronavirus treatment.  

 

II.  REMDESIVIR 
Remdesivir is an in vitro inhibitor of the viral RNA-dependent, RNA polymerase and has shown 

proven results against SARS-CoV-1 and the Middle East respiratory syndrome (MERS-CoV) in reducing lung 

virus levels and lung damage. A phase 3, randomized, double-blind, placebo-controlled trial of intravenous 

remdesivir was conducted in hospitalized adults with Covid-19 and had evidence of lower respiratory tract 

infection. The findings from this Adaptive COVID‐19 Treatment Trial (ACTT‐1) in 1062 patients reported 

shortened time to recovery in hospitalised COVID‐19 patients compared to standard care.
7
 

Thereafterremdesivir was first given emergency use authorization by United StatesFood and Drug 

Administration on May 1, 2020, for treatment in adults and children hospitalized with suspected or laboratory-

confirmed Covid-19 and later also received full or conditional approval in several other countries. 

Another randomised clinical study in patients with moderate to severe COVID-19 reported results in 

line with the WHO Solidarity Trial. This study evaluated the effects of treatment with remdesivir for 5 days in 

patients with moderate to severe coronavirus infection.The findings from the trial showed no significant 

difference in efficacy between remdesivir course and non-remdesivir course. Hence concluding that treatment 

using remdesivir for five days produced no improvement in clinical outcomes.
8
 

 

III.  DEXAMETHASONE 
Dexamethasone is a synthetic corticosteroid produced in the adrenal cortex in healthy individuals. In 

view of the pandemic and the urgent need for treatment options WHO released living guidance for COVID-19 

treatment with Corticosteroids in September 2020 wherein an expert panel reviewed data from 8 clinical trials of 

systemic corticosteroids for COVID-19. The panel gave recommendations to treat patients with severe and 

critical COVID-19 with systemic corticosteroid therapy in appropriate doses for 7 to 10 days and a conditional 

recommendation not to use corticosteroid therapy in patients with non-severe COVID-19.
9
 

The RECOVERY trial also worked to collect evidence for the effects of dexamethasone in hospitalized 

patients with Covid-19. This controlled, open-label trial evaluated the clinical outcomes in hospitalized patients 

with Covid-19 administered with  6 mg once daily dose of oral or intravenous dexamethasone for up to 10 days. 

A total of 6425 patients underwent randomization to receive either dexamethasone  or usual care alone. The 

results from the trial showedlower 28-day mortality in patients receiving invasive mechanical ventilation and 

also for those on oxygen support. However, there was no evidence that dexamethasone provided any benefit 

among patients who were not receiving respiratory support.
10

 

 

 
 

A subsequent prospective meta-analysis of clinical trials of critically ill patients with COVID-19, 

administration of systemic corticosteroids, compared with usual care or placebo, also confirmed the findings of 

from the RECOVERY trial.
11
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IV.  HYDROXYCHLOROQUINE 

Hydroxychloroquine and chloroquine, have been used to treat malaria and rheumatologic conditions for 

over 70 years. The drugs have shown in vitro activity against COVID-19 virus,  however the exact antiviral 

mechanism is unclear. 

As part of the controlled, open-label Randomized Evaluation of Covid-19 Therapy (RECOVERY) trial, 

comparison between hydroxychloroquine and usual was evaluated in patients hospitalized with Covid-19. The 

analysis of the this trial indicated that hydroxychloroquine is not an effective treatment for hospitalized Covid-

19 patients but did not address its use as prophylaxis or in patients with less severe SARS-CoV-2 infection 

managed in the community.
12

 

However, another small our survey shows that hydroxychloroquine treatment is significantly associated 

with viral load reduction/disappearance in COVID-19 patients when given in combination with azithromycin.
13

 

 

V.  LOPINAVIR 

The drug combination Lopinavir and Ritonavir, used for treating human immunodeficiency virus 

infectionhas in vitro inhibitory activity against SARS-CoV, MERS and SAR-CoV-2. Lopinavir–ritonavir has 

been proposed as a treatment for COVID-19 on the basis of in vitro activity, preclinical studies, and 

observational studies. 

The investigator initiated RECOVERY trial also evaluated the effects of lopinavir–ritonavir in patients 

admitted to hospital with COVID-19 in UK. A total of 1616 patients were randomly allocated to lopinavir–

ritonavir and 3424 were randomly allocated to usual care. The data from large randomised trial reported that 

lopinavir–ritonavir is not an effective treatment for patients admitted to hospital with COVID-19. Additionally, 

allocation to lopinavir–ritonavir was not associated with reductions in the duration of hospital stay or the risk of 

being ventilated or dying for those not on ventilation.
14

 

Another small randomized, controlled, open-label trial also confirmed the findings from RECOVERY 

trial and indicated that no benefit was observed with lopinavir–ritonavir treatment in confirmed cases of severe 

Covid-19.
15

 

 

Way Forward 
Governments should consider putting a robustframework for re-purposing to enable quicker patient 

access. COVID-19 is a classic example of international collaboration in research. The Government should 

consider increased public funding, especially for independent academic trials that are doing re-purposing 

research. There is also a need to encourage knowledge sharing and collaboration between all stakeholders.  The 

international organizations could explore the potential of collaborative funding models such as, public-private 

partnership models specifically also for re-purposing research in life threatening and neglected disease areas.  
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