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Drug repurposing/reprofiling/retasking

A strategy to identify new uses for medicines that are 

outside the scope of the original medical indication

• mainly from products that are already in use, but also from 

compounds that have been shelved, withdrawn or 

abandoned 

Focus on non-commercial establishment of new 

cancer treatments by using off-patent products 

relying on 

• “                ”:              f    -cancer medicines 

for oncology use 

• “  f             ”:          w c  c       c       f   

established cancer medicines 

The number of publications 

on repurposing is rising 

exponentially.

Further attention received 

during the COVID-19 

pandemic with 

corticosteroids becoming 

the backbone of therapy for 

severe and critical cases. 



                        

                            

Thalidomide
Morning sickness 

(late 1950s)

Multiple myeloma 

(2006)

Acetylsalicylic acid Analgesia, etc.                
(late 19th century) 

Colorectal cancer 
prevention (2016)

Raloxifene Osteoporosis (1997)
Breast cancer 

prevention (2007)

190 ongoing late-stage 

oncology trials researching 

products that had been licensed 

for non-cancer indications 

identified in 2018.

ACF’  ReDo database lists 335 

non-cancer drugs that have 

shown some evidence of 

anticancer activity (84% off-

patent) .

Only four repurposed drugs 

included in ESMO and NCCN 

guidelines in 2017

Several well known examples



                        

                            

Why should we focus on repurposing?

Many types of cancer lack adequate treatment options

• Largest needs in rare cancers (around 22% of new cases in 

Europe), metastatic cancers and those that have not 

responded to previous treatment

Many products are already commonly used off-label across 

almost all cancer types

• with safety, legal and ethical issues

In 2018, the total cost of cancer in Europe  reached €199 

billion, of which cancer drugs accounted for €32 billion.

• With large disparities in access to therapies between 

countries

The time frame for development is shorter than in de novo 

development 

• Most of the preclinical testing, safety assessments and, in 

some cases, formulation development have been 

completed.

The risk of failure is lower

• at least from a safety point of view.

It is cheaper

• The costs of bringing a repurposed drug to market have 

been estimated at US$ 300 million on average, compared 

with an estimated US$ 2–3 billion for a new chemical entity.

Many products that are potentially suitable for repurposing 

have lost patent protection and are substantially more 

affordable than new cancer drugs.



                        

                            

Identification of candidates - opportunities

Most of the best known successfully repurposed 

medicines have emerged from ad hoc discovery 

processes, often relying on chance observations or 

the known pharmacology of a drug.

More recently, identification of candidates has evolved 

to rely on the implementation of organized, 

systematic, data-driven drug repurposing 

approaches. 

• Big Data and artificial intelligence are increasingly used in the 

process. 

• In silico approaches (those solely relying on computational 

methods) usually combine knowledge mining with molecular 

modelling methods to identify new potential drug–target 

interactions. 
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Signature matching

Molecular docking

Genetic association

Pathway mapping

Retrospective clinical analysis

Novel data sources
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Phenotypic screening

Binding assays to identify relevant 

target interactions



                        

                            

Evaluation of efficacy- opportunities and barriers

Assuming that sufficient safety data are

available from Phase 1 studies undertaken

as part of the original indication, validation

steps can be performed in vitro and in vivo:

assessment of the drug effect in preclinical

models and evaluation of efficacy in clinical

trials.

The established pharmaceutical 

development and testing paradigm is not 

designed to support the testing of 

combination therapies, often targeted by 

repurposing project. 

Many candidates lack single-agent 

activity in cancer and cannot be 

assessed in uncontrolled, Phase 2 

studies. They require assessment in 

RCTs with large sample sizes to account 

for the size of the effect, resulting in 

substantial costs. 



                        

                            

Financial barriers

▪ Existing EU schemes (data exclusivity and orphan designation) aimed at promoting 

off-patent drug repurposing do not offer the usual level of incentives for the industry 

compared to alternative investments, and they are underused.

▪ Returns on investment for repurposed off-patent medicines are expected to be low or 

nil

▪ Pharmaceutical developers are rarely interested in pursuing repurposing opportunities, 

even when clinical evidence is made readily available by other stakeholders. 



                        

                            

A variety of active initiatives are ongoing 

The Anticancer Fund is a Belgian private not-for-profit foundation established in 2013, which 

aims to generate evidence-based information about cancers and therapies.

DRUGSURV is a comprehensive informatics resource to explore the potential of around 1700 

FDA-approved drugs and around 5000 experimental drugs to target (affect) genes that are 

significantly associated with survival in clinical cancer expression datasets. 

     U’  D    A   y             W     I             N  w    (DARWIN EU) is a coordination 

centre being set up by the European Medicines Agency to provide timely and reliable evidence 

on the use, safety and effectiveness of medicines for human use – real world data). 

The Repurposing Medicines in the NHS England Programme has been established to 

pursue opportunities to strengthen the evidence base, licensing, supply, cost–effectiveness and 

equitable adoption of currently un-licensed or off-label medicines, where there is benefit to the 

NHS and patients. 
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1.  https://www.england.nhs.uk/wp-content/upl oads/2021/03/B0342-oportunit ies-to- repurpose-medicines -in-the- nhs-in- england.pdf

2:https://www.frontiersin.org/articles/10.3389/fphar.2019.01664/full?&utm_source= Email_to_authors_&utm_medium= Email&utm_content= T1_11.5e1_author&utm_cam paign= Email_publicati on&fiel d=&journalName=Fr ontiers_in_Pharmacol ogy&id=512464 

3 Nosengo N. Can you teach old drugs new tricks? Nature. 2016;534(7607):314–6. doi:10.1038/534314a
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Financial Estimates

3. MHRA assuming no additional evidence or safety data generation1. EMA fees for extension of the 
m                z      €87,600, 
and fees for scientific advice 
      f  m €43,700    €87,600) 

2. US estimated at US$ 300 million 
on average, compared with an 
estimated US$ 2–3 billion for a 
new chemical entity (includes 
evidence/safety data generation)
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Regulatory barriers

• The current regulatory framework does not consider non-profit, academic 

or public involvement in the research and development of repurposed 

drugs

• Only the marketing authorization holder can apply for a marketing 

authorization extension or variation of a specific drug

• Ongoing commitments required for risk management plan, labelling and 

vigilance



                        

                            

Potential solutions 1/3
Issue Solutions

Reducing risk of failure by improving selection of 

candidates

Investing further in artificial intelligence and use of Big 

Data in Europe

Facilitating generation of clinical evidence Regulators providing assistance and early scientific 

advice regarding data collection and analysis required 

for regulatory approval free of charge

Exploring the potential for greater reliance on real-

world data for the generation of clinical evidence

Exploring the potential for greater reliance on adaptive 

platform trials/innovative trial designs for the 

generation of clinical evidence

Streamlining regulated processes Removing administrative fees that pose an additional 

barrier for repurposing of financially unattractive 

medicines and/or considering providing 

encouragement to this purpose



                        

                            

Potential solutions 2/3

Issue Solutions

Amending legislation to empower non-

commercial champions

Removing restrictions on the entities eligible to apply 

for market authorization (label) extensions, while 

entitling the regulator to order labelling changes

Improving collaboration and coordination 

between stakeholders

D            “   -         ” f      -commercial 

repurposing at the EU level

Encouraging cooperation between non-commercial 

champions providing evidence and pharmaceutical 

companies obtaining authorization for new 

indications

Encouraging companies to share available data on 

shelved products that are no longer protected by 

patents

    b                   “   w     f  x     ”    

prevent duplication of effort and to promote 

cooperation



                        

                            

Potential solutions 3/3

Issue Solutions

Ensuring adequate funding Establishing a European list of priority indications with 

high unmet need to target research funding

Providing more public funding for non-commercial 

repurposing from various public sources

Exploring the viability and potential of funding 

repurposing through novel mechanisms such as social 

impact bonds and crowdfunding

Engaging in public–private partnerships to improve 

research in repurposing and registration of non-

profitable compounds, including manufacturing, where 

necessary
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