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REVIEWS

Drug repurposing: progress,
challenges and recommendations

Sudeep Pushpakom?’, Francesco lorio?, Patrick A. Eyerss, K. Jane Escott®,
Shirley Hopper®, Andrew Wells®, Andrew Doig”, Tim Guilliams®, Joanna Latimer®,
Christine McNamee', Alan Norris', Philippe Sanseau™, David Cavalla'

and Mumir Pirmohamed’™™

Absztract | Given the high attrition rates. substantial costz and slow pace of new drug dizcovery
and development, repurposing of ‘old” drugs to treat both common and rare diseases iz
increasingly becoming an attractive proposition because it involves the use of de-risked
compounds, with potentially lower overall development costs and shorter development
timelines. Variousz data-driven and experimental approaches have been zuggested for the
identification of repurposable drug candidates: however. there are alzo major technological and
regulatory challenges that need to be addrezzed. In thiz Review: we prezent approaches used for
drug repurpoasing (al=o known as drug repositioning). dizcuss the challenges faced by the
repurposing community and recommend innowvative ways by which these challenges could be
addreszed to help realize the full potential of drug repurposzing.




Background of STAMP repurposing project

 Drug repurposing constitutes a dynamic field of drug development that can offer
benefits to patients

« STAMP (Safe and Timely Access to Medicines for Patients): expert group of the
European Commission with Member states & EMA, under the Pharmaceutical
Committee, has focused its work on drug repurposing.

* For the repurposing topic, STAMP engaged extensively with various
stakeholders (industry, healthcare professionals, patients - Eurordis, not-for-
profit organisations - Anticancer Fund, HTA and pricing and reimbursement
bodies)

 Focus was on drug repurposing for new indications for well established (off-
patent) medicines in areas of unmet medical need that could offer additional
therapeutic options to patients.
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STAMP brainstorming on barriers / challenges

e Since 2016, STAMP carried out brainstorming sessions through:

Member State Questionnaire - Off-label use/ re-purposing,
repurposing case studies,
workshop

e The discussion in the Group covered the following main points:

the potential incentives and disincentives;

the sources of evidence supporting repurposing;

the involvement of academia;

potential for imposition of changes to a marketing authorisation;
off-label use

e Follow-up by a reflection on potential solutions.
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STAMP observations

4

Clinical trials or data analysis from various sources investigating new uses for off-
patent drugs are often conducted by non-commercial stakeholders

Lack of interest from & difficulties in engaging with the pharmaceutical industry
(e.g. due to lack of regulatory and/or financial incentives)

Lack of accessible information / data in the public domain and lack of experience in
generating data according to regulatory standards

Lack of a regulatory framework that recognises the challenges faced by non-
industry researchers

Lack of knowledge and resources from not-for profit organisations and academia in
terms of understanding the regulatory routes and requirements, no intent of being a
MAH

Challenges in finding a MAH to collaborate with to bring the indication on label.
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Objectives of STAMP Repurposing framework

e To target not-for-profit party who has an interest in an indication of an already
authorised medicinal product that is off-patent and out of regulatory protection in an
indication outside its authorisation where research has shown value to the
patient, with the aim of bringing a new indication on-label.

 to provide a visible supportive framework to a not-for-profit organisations
and academia (described as Champions), who have evidence and scientific
rationale for a new indication.

« To provide advice and support to facilitate appropriate evidence generation
and filing of new uses, within the existing tools.
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Scope of the framework
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New indication to be in a condition distinct to the
currently authorised indication(s) by a MS or the EU
(section 4.1 of SMPC)

To target an area where significant public health
benefits / Union interests are likely to be achieved

There should be a valid marketing authorisation for
the medicinal product out of basic patent/ SPC
protection, and data & market exclusivity periods

There should be supporting evidence e.g. proof of
concept from clinical data (registry data, clinical trials or
reported case studies, etc)

5. A Champion is willing and able to take on the roles

and responsibilities



Overview of the framework

Pre-entry

<Champion has an
interest in a new
indication

+Using identified data
sources, champion
submits the proposal to
enter the pathway to a
regulatory authority

Through EMA
or NCA

Scientific Advice

<Regulators review and
conduct meetings with
the champion as
applicable

eRegulators provide
outcome on the current
and future development
programme and the
clinical added value

Post SA

=Champion takes forward
the advice and
follows/shares the
advice from the
regulatory authority

EUROPEAN MEDICINES AGENCY

Licensing route

*MAH / Applicant takes
forward the data
package and submit an
application (eg variation,
extension, new MAA)

<Champion to collaborate
with and provide
relevant data to MAH for
filing, responses, GCP
inspections
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Who can be a champion? Not-for profit organisations

A Champion is typically ch and Academia

a. Is not a pharmaceutical company or is not financed or managed by private profit
organisations in the pharmaceutical sector (*PPO"), nor has concluded any operating
agreements with any PPO concerning their sponsorship or participation to the specific
research project at the time of entry into the framework

b. 1Is able to coordinate and / or foster the research programme up until the point of full
industry engagement

c. Isinitially responsible for liaising and leading the interactions with regulatory
authorities and industry / other stakeholders such as patient groups

d. Is transparent regarding interactions with relevant pharmaceutical company(s)

e. Files the initial request for scientific/regulatory advice on the basis of the available
data

f. Where feasible and appropriate, provides information to the MAH during the MAA
submission / process (e.g. regarding GCP compliance of the clinical trial(s), responses
to questions from regulatory authorities)
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Next step: Piloting the framework

A learning exercise providing
insight into the characteristics of
repurposing development
programmes to support
champions

Assessment of the clarity and
comprehensibility of the core
components and milestones
of the framework

Assessment of the steps Project progress after SA i.e.
followed by the champion to continuation of programme
enter the repurposing development and compliance
framework with SA outcome

Identification of gaps in the
existing guidance available
on the EMA/HMA/NCA websites
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Where are we?

= July 2019: Agreement of the Pharmaceutical Committee on the proposal for the
framework on repurposing to be tested through a pilot which will be overseen by
Repurposing Observatory Group.

» The “ Repurposing Observatory Group” (RepOG) to report to STAMP /
Pharmaceutical Committee, composed of “Champion interest groups” (e.g. Eurordis,
AntiCancer Fund), industry and regulatory representatives

» The RepOG is working on supporting documents for the launch of the pilot.
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Members of the working group:

Member States (Belgium, the Netherlands, Norway, Spain, Sweden, the United
Kingdom)

European Medicines Agency (EMA)

Anticancer Fund

European Society of Paediatric Oncology (SIOPE)

European Federation of Pharmaceutical Industries and Associations (EFPIA)
Medicines for Europe

European Patients’ Forum

European Organisation for Rare Diseases (EURORDIS)

European Confederation of Pharmaceutical Entrepreneurs (EUCOPE)
Association Internationale de la Mutualité (AIM)

European Commission representatives

https://ec.europa.eu/health/documents/pharmaceutical-committee/stamp en

EC website — Pharmaceutical Committee

https://ec.europa.eu/health/documents/pharmaceutical-committee/human-

meeting en
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Any guestions?

Further information

christelle.bouygues@ema.europa.eu
Temporary visiting address Spark building « Orlyplein 24 « 1043 DP Amsterdam « The Netherlands

For deliveries refer to www.ema.europa.eu/how-to-find-us
Send us a question via www.ema.europa.eu/contact Telephone +31 (0)88 781 6000

Follow us on % @EMA_News
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