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PERSPECTIVE ARTICLE

The crucial role of drug repositioning in
tackling Chagas disease, sleeping sickness, and
leishmaniasis

Exequiel O. J. Porta*

Department of Pharmaceutical and Biological Chemistry, School of Pharmacy, University College
London, London, United Kingdom

Abstract

Neglected tropical diseases (NTDs), such as Chagas disease, human African
trypanosomiasis (sleeping sickness), and leishmaniasis, disproportionately affect low-
income populationsin tropical and subtropical regions, leading to high morbidity and
mortality rates. Consequently, these diseases, historically overlooked in global health
agendas, perpetuate cycles of poverty and impede economic development. Drug
repositioning, the repurposing of existing drugs for new therapeutic uses presents
a promising strategy by reducing drug development time and cost while leveraging
known safety profiles. However, despite its success in other therapeutic areas, this
approach remains underutilized for NTDs due to challenges such as a limited drug
pool, intellectual property barriers, regulatory complexities, and ethical concerns.
Essential strategies to overcome these obstacles include expanding approved drug
libraries, fostering multi-sector collaborations, streamlining regulatory processes,
and adopting innovative funding models. Collaborative efforts among governments,
pharmaceutical companies, research institutions, and non-profit health organizations
are crucial to fully unlock the potential of drug repositioning. By working together
as a united front, these stakeholders can ultimately transform NTD treatment and
improve global health outcomes.

Keywords: Chagas disease; Drug repositioning; Drug repurposing; Leishmaniasis;
Neglected tropical diseases; Parasitic diseases; Sleeping sickness

1. Introduction

Neglected tropical diseases (NTDs) encompass a diverse group of diseases that
predominantly afflict low-income populations in tropical and subtropical regions.'
Historically, these diseases have been overlooked in global health priorities, receiving limited
attention and funding. Among these, Chagas disease, sleeping sickness (human African
trypanosomiasis [HAT]), and leishmaniasis are particularly notable for their significant
morbidity and mortality rates. Along with malaria, these parasitic diseases exert a profound
impact on global health.* These diseases disproportionately affect millions in economically
disadvantaged areas, resulting in substantial health and socioeconomic burdens (Figure 1).

Consequently, these illnesses perpetuate cycles of poverty and impede economic
development in affected communities.* This critical situation, marked by the significant
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Figure 1. Global prevalence of parasitic neglected tropical diseases, specifically Chagas disease, sleeping sickness, and leishmaniasis, as well as malaria,
based on the Global Burden of Disease Data (2019). Collectively, these conditions affect over 1.3 billion people worldwide. Data sourced from: Global

Health Data Exchange (https://ghdx.healthdata.org/).

impact of NTDs and a glaring lack of effective and accessible
treatments, underscores an urgent need for innovative
health-care solutions and therapeutic strategies.” However,
the development of new drugs for NTDs faces considerable
challenges. Primarily, the limited financial incentives for
pharmaceutical companies are a major obstacle since these
diseases predominantly affect poorer regions with minimal
market potential. In addition, the biological complexity of
these parasitic diseases makes the development of specific
and effective treatments a formidable task.®

2.The urgency of utilizing drug
repositioning to combat NTDs

Drug repositioning, also known as drug repurposing,
involves reevaluating existing drugs for new therapeutic
uses.” This approach offers a promising alternative to
traditional drug discovery by reducing both the cost and
time required to bring a treatment to market.® Crucially,
sincethesafetyprofilesofthese drugsarealreadyestablished,
the risk of adverse effects is significantly minimized.” In the
context of NTDs, drug repositioning may be more effective
than de novo drug design, primarily due to its speed and
cost-effectiveness. Repurposing existing drugs circumvents
the lengthy and costly process of developing new drugs
from scratch, representing a crucial advantage when
responding to urgent health needs in resource-limited
settings, such as those typical of NTDs. Therefore, these
advantages make drug repurposing a practical and efficient
approach for addressing these diseases. For comparison,
drug repurposing typically shortens the development
timeline to 3 - 12 years, as opposed to 12 - 18 years for
new drug development (de novo). It also reduces costs to

US$ 0.4 - 0.8 billion, compared to US$ 1 - 2 billion for
developing a new drug.

The potential of drug repositioning is well-documented
in various contexts.'"”® For instance, thalidomide,
originally marketed as a sedative, found new purposes in
treating multiple myeloma' and leprosy.”® The literature
is rich with examples of successful drug repositioning,
notably in oncology and cardiovascular diseases.'s"'®
Yet, paradoxically, this approach remains considerably
underutilized in the realm of NTDs, despite its
demonstrated potential in addressing parasitic diseases
such as malaria.’**® A noteworthy example of the treatment
of parasitic NTDs is the repositioning of miltefosine.”
Initially developed as an anticancer agent, miltefosine
made a significant impact in 2002 when it was repurposed
as the first oral antileishmanial medication. This milestone
in drug repositioning not only exemplifies the versatility of
existing drugs but also highlights their potential to address
challenging diseases beyond their original intended use.
This example of repurposing has set a groundbreaking
precedent, paving the way for more innovative and efficient
therapeutic approaches in the fight against NTDs.

Although Chagas disease, HAT, and leishmaniasis
present unique challenges, including complex life cycles of
the causative parasites and diverse clinical manifestations,
drug repositioning offers a viable solution to swiftly address
these challenges by repurposing existing drugs with
known antiparasitic properties.* For instance, collectively,
the studies by Porta et al.,”> Charlton et al.,** and Sbaraglini
et al® present a comprehensive overview of over 100
approved drugs that have been repurposed and are in
various stages of development as antiparasitic treatments
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for NTDs. Each of these drugs has the potential to evolve
into new therapies aimed at eradicating these diseases.
These efforts align with the World Health Organization’s
(WHO) 2021 - 2030 roadmaps for the elimination of
NTDs,* emphasizing the global commitment to eradicate
these illnesses.

Therefore, it is imperative to make a concerted effort
to integrate drug repositioning into NTD research and to
advance the stages of development and clinical trials of
repositioned drugs, specifically targeting these parasitic
diseases. Achieving this goal requires increased funding,
robust international collaboration, and effective public—
private partnerships to facilitate the identification and
development of repurposed drugs.”

3. Limitations of drug repositioning and
mitigation strategies

Despite its significant potential, drug repositioning
faces several limitations that hinder its application.'** A
significant challenge is the limited pool of drugs available
for repurposing. Most existing drugs were developed for
diseases prevalent in high-income countries, which may
not directly translate to effective treatments for NTDs.
This limitation reduces the likelihood of finding suitable
candidates for repositioning. In addition, intellectual
property and financial considerations pose substantial
hurdles. Patents on existing drugs may restrict their use
for new indications, creating legal and financial barriers.
Moreover, the financial incentives for pharmaceutical
companies to invest in NTDs are limited due to the low
market potential in affected regions.

Regulatory challenges further complicate the drug
repositioning process. Each repurposed drug must
undergo rigorous clinical trials to ensure efficacy and
safety for the new indication, making the regulatory
pathway as complex and lengthy as that for new drug
development.”® This process can be time-consuming
and costly. Repositioned drugs often target well-known
molecular mechanisms, making the patients susceptible
to drug resistance, particularly when the molecular targets
are conserved across species (e.g., humans and parasites);
this challenge is not exclusive to repositioned therapies.
Newly developed drugs face similar risks of resistance.
To mitigate these risks, both repositioned and new drugs
require careful monitoring and, where appropriate, the
use of adaptive treatment strategies, such as combination
therapies (vide infra). Ethical considerations also play a
crucial role, particularly when conducting clinical trials
in vulnerable populations. Ensuring informed consent
and equitable access to the benefits of such trials can be

challenging, necessitating robust ethical frameworks to
address these concerns.

To mitigate all these risks, several strategies can be
employed.”” Expanding the drug repositioning pipeline by
including compounds from diverse therapeutic areas can
enhance the discovery of potential candidates. Encouraging
open-access databases and fostering collaborations
between academia, industry, and non-profit organizations
are essential steps in this direction (vide infra).
Addressing intellectual property challenges requires the
active involvement of governments and international
organizations to facilitate agreements that overcome patent
barriers. Creating patent pools and offering incentives for
companies to share intellectual property can help mitigate
legal and financial obstacles. In addition, extending market
exclusivity for repositioned drugs can provide financial
incentives for pharmaceutical companies.

Streamlining regulatory pathways specifically for
drug repositioning can accelerate the approval process.
Regulatory agencies can establish dedicated frameworks
recognizing the lower risk profile of repurposed drugs
due to existing safety data, implementing conditional
approvals and adaptive licensing to expedite access to these
therapies. Innovative funding models, such as public—
private partnerships and advanced market commitments,
can attract investment in drug repositioning for NTDs.
Leveraging financial instruments such as social impact
bonds and global health funds can provide the necessary
resources to support clinical trials and development efforts.

Combining repositioned drugs with existing therapies
can enhance their efficacy and mitigate the risk of
resistance. Research should focus on identifying synergistic
drug combinations and exploring novel delivery methods
to improve treatment outcomes. Continuous monitoring
of resistance patterns and adaptive treatment protocols are
essential to ensure long-term effectiveness. Establishing
robust ethical frameworks for conducting clinical trials in
vulnerable populations is critical. Ensuring transparency,
informed consent, and community engagement can build
trust and promote equitable access to the benefits of drug
repositioning. Collaborating with local health authorities
and stakeholders can help align trial designs with the needs
and priorities of affected communities.

By proactively addressing these limitations through
targeted mitigation strategies, we can fully realize the
potential of drug repositioning. This approach offers a
pragmatic and efficient pathway to develop new therapies
forNTDs, accelerating theavailability of effective treatments
and aligning with global health goals to improve outcomes
for millions affected by these debilitating diseases.
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4, Successful implementation of drug
repositioning for NTDs

The successful implementation of drug repositioning, along
with other strategies, relies heavily on the collaborative and
synergistic efforts of all stakeholders involved. The efforts
of various consortia and initiatives, including public—
public and public-private partnerships, are crucial in
advancing the repurposing of compounds through clinical
trials.*® Such collaborative approaches pave the way for
more effective therapies against NTDs, offering hope for
improved health care in endemic regions.

A notable example of successful collaboration in drug
repositioning is demonstrated by the Drugs for Neglected
Diseases initiative (DNDi). DNDi’s translational research
program effectively repurposed fexinidazole, originally
developed as a broad-spectrum anti-infective agent in the
1970s, for the treatment of Chagas disease. Fexinidazole,
selected from over 700 nitroheterocyclic compounds, was
initially repositioned by DNDi for sleeping sickness,
before being repurposed for the treatment of Chagas
disease. This achievement highlights the critical role of
collaborative efforts in advancing drug repositioning
initiatives.

Building upon such successful collaborations, countries
with robust research capacities, advanced pharmaceutical
industries, and significant resources are well-positioned
to take a leading role in the implementation of drug
repositioning strategies. By forming partnerships with
low- and middle-income countries, non-governmental
organizations, and global health agencies, these nations
can significantly bolster the global fight against NTDs.

3to12years
process

(versus 12to0 18
years in traditional
de novo process)

Drug
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billions in traditional ~—
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While international collaborations can face challenges
such as resource disparities and regulatory differences,
establishing standardized protocols and shared goals can
mitigate these issues.

To ensure the success of drug repositioning for NTDs,
stakeholders must go beyond scientific collaboration; it
necessitates a supportive policy environment, strategic
involvement from the pharmaceutical industry, proactive
participation from research and academic institutions, and
robust engagement from international health organizations
and public and non-profit entities (Figure 2). Collectively,
acting as a united front, these stakeholders contribute to a
cohesive and comprehensive framework that facilitates the
advancement of drug repositioning for NTDs, overcoming
challenges, accelerating the development of effective
therapies, and ultimately improving health outcomes in
regions burdened by these diseases.

4.1. Policy recommendations

To facilitate the widespread adoption of drug repositioning
for NTDs, specific policy measures are essential.
Governments should prioritize funding for NTD research
and establish regulatory frameworks that expedite the
approval process for repurposed drugs. Streamlined
regulatory pathways can significantly reduce the time and
cost involved in bringing repositioned drugs to market,
enhancing their accessibility to those in need.

In addition to government funding and supportive
policies, regulatory bodies such as the United States
Food and Drug Administration (FDA) and the European
Medicines Agency (EMA) have developed mechanisms to
fast-track drug approvals to meet urgent medical needs.

' I]I:IHD[IH Governments

= \‘/@\ Research and
100\= 000 Academic
1o f\ oo Institutions

Pharmaceutical
Industry

Q’@ Public and
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% SE] Organizations
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Figure 2. A collaborative partnership between governments, pharmaceutical industry, academic and research institutions, public and non-profit
organizations, and health organizations is essential to unlock the full potential of drug repositioning. This cooperation will enhance treatments for

neglected tropical diseases and transform global health outcomes.
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The FDA offers programs such as Fast Track (to expedite
the review of drugs for serious conditions with unmet
medical needs), Priority Review (which reduces the FDA
review period from ten to six months), and Accelerated
Approval (allowing earlier approval based on surrogate
endpoints).** Similarly, the EMA has introduced the
PRIME (Priority Medicines) scheme,” offering early and
enhanced support to medicines that target unmet medical
needs, including those for NTDs. The PRIME program
provides early and continuous support to developers of
promising drugs, ensuring faster access for patients. These
streamlined approval pathways are particularly vital for
repurposing drugs, as they accelerate the development and
availability of critical treatments, ensuring faster access to
affordable therapies for NTDs. Therefore, implementing
such regulatory mechanisms globally is essential to
accelerate and address the urgent medical needs posed by
NTDs through drug repositioning.

4.2.The role of the pharmaceutical industry

The pharmaceutical industry has a pivotal role in
embracing social responsibility by investing in research
and forming public-private partnerships to unlock the
potential of drug repositioning for NTDs. By collaborating
with academic institutions and global health organizations,
pharmaceutical companies can significantly contribute
to developing cost-effective therapies for NTDs, thereby
addressing both public health needs and market gaps.
These partnerships are particularly crucial in low- and
middle-income countries, where the burden of NTDs
is highest, and access to affordable treatments is most
urgently needed. In these regions, pharmaceutical
companies can play a transformative role by ensuring that
medical innovations are accessible and affordable. Through
these efforts, the pharmaceutical sector can bridge the gap
between innovation and access, ensuring that repositioned
drugs reach the populations most in need. Furthermore,
pharmaceutical companies can leverage their expertise
in drug development, manufacturing, and distribution to
ensure that repositioned drugs are produced efficiently,
meet quality standards, and are delivered promptly to
regions in need. By participating in shared intellectual
property agreements and open-access research initiatives,
the industry can further reduce costs, foster innovation,
and accelerate drug development timelines. In addition,
pharmaceutical companies play a pivotal role in advocating
for regulatory reforms that streamline the approval process
for repositioned drugs, thereby making treatments available
more rapidly to those in need. By embracing these roles,
the pharmaceutical industry can significantly contribute
to combating NTDs, ultimately improving global health
outcomes and fulfilling their social responsibility.

4.3. Research and academic institutions

Research and academic institutions play a crucial
role in driving innovation in drug repositioning.
Interdisciplinary collaboration (bringing together experts
from multidisciplinary fields such as biology, chemistry,
and computer science) and international partnerships
are essential for advancing the scientific understanding
of NTDs and identifying potential drug candidates.
Institutions should focus on innovative research
methodologies such as high-throughput screening, which
allows rapid testing of thousands of compounds against
disease targets, artificial intelligence, and computational
modeling, which can predict drug-target interactions and
accelerate the identification of promising candidates.*

In addition, these institutions play a key role in building
scientific capacity in low-income regions by providing
training for local researchers and fostering South-
South collaborations (partnerships between developing
countries). For example, the Global Network for NTDs
(a network formed by researchers from Argentina, Brazil,
India, Pakistan, the United Kingdom, and Uruguay) has
advanced NTD research through shared resources and
expertise.” Thisnotonly strengthensthelocal infrastructure
for NTD research but also enriches the global scientific
community by incorporating diverse perspectives and
expertise. Moreover, research and academic institutions
are pivotal in conducting pre-clinical and clinical trials
necessary to evaluate the safety and efficacy of repositioned
drugs. By fostering strong partnerships with industry and
governmental bodies, they can accelerate the translation of
laboratory discoveries into real-world treatments, bridging
the gap between research and application and ensuring
that scientific discoveries become accessible therapies.
By leading innovation and capacity building, research
and academic institutions ensure that drug repositioning
efforts remain at the forefront of scientific advancement.

4.4, International health organizations

International health organizations, such as the WHO, play a
pivotal role in coordinating global efforts to address NTDs
through drug repositioning. By advocating for equitable
resource distribution and raising the profile of NTDs
through initiatives such as the “Uniting to Combat NTDs”
campaign,® these organizations can help mobilize the
necessary resources and support for repositioning efforts.
Moreover, they play a critical role in setting global health
priorities, establishing guidelines, and fostering cross-
border collaborations to share knowledge and resources.

Through initiatives such as the WHO’ Roadmap
for NTDs (which outlines strategies for the control,
elimination, and eradication of 20 prioritized NTDs) these
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organizations align the efforts of governments, research
institutions, and private industry toward common goals.
Furthermore, by supporting local health-care systems,
training health-care professionals, and ensuring access
to affordable therapies (including repositioned drugs)
international health organizations directly improve health
outcomes in affected communities.

International health organizations, with their oversight
and global reach, are well-positioned to promote regulatory
harmonization across countries. By streamlining the
approval process for repositioned drugs, they ensure faster
delivery to those in need. By leveraging their extensive
networks and resources, these organizations play an
essential role in uniting stakeholders and advancing the
fight against NTDs through effective drug repositioning
strategies.

4.5. Public and non-profit organizations

Public and non-profit organizations play a vital role
in raising awareness about NTDs and supporting
fundraising efforts for research into drug repositioning.
Grassroots campaigns and public education initiatives
can generate the political and financial support needed
to advance these projects. Moreover, these organizations
act as crucial intermediaries, bridging the gap between
affected communities, policymakers, and researchers. By
advocating equitable access to treatments and promoting
global partnerships, they ensure that drug repositioning
efforts are tailored to the specific needs of low-income
regions, directly addressing the challenges faced by these
communities.

In addition, they often lead advocacy initiatives that
pressure governments and international bodies to prioritize
NTD research, allocate funding, and streamline regulatory
pathways for repositioned drugs. Organizations such
as Médecins Sans Frontiéres®” and the Bill and Melinda
Gates Foundation® have launched campaigns and funded
projects that significantly contribute to NTD research and
drug repositioning efforts. Their sustained advocacy and
influence help maintain momentum in the fight against
NTDs, fostering a more inclusive and collaborative global
health agenda that prioritizes neglected communities.

5. Conclusion

Drug repositioning has emerged as a pivotal strategy in the
battle against NTDs, offering the potential to rapidly deliver
effective treatments for these devastating diseases. As we
look to the future, harnessing this approach will be crucial
in changing the landscape of NTD treatments and bringing
hope to millions affected. Achieving success requires
collective action from governments, the pharmaceutical

industry, research institutions, international health
organizations, and public and non-profit organizations:
a united front. This collaborative effort should involve
governments aligning regulations to support expedited
drug approvals; pharmaceutical companies sharing
intellectual property and resources; and research
institutions advancing innovative drug repositioning
techniques. International health organizations must
coordinate funding and implementation efforts, whereas
public and non-profit organizations raise awareness and
advocate equitable access to treatments. By joining forces
and leveraging drug repositioning, this united front can
significantly transform the treatment landscape for NTDs,
bringing effective and accessible therapies to millions in
impoverished regions. Given the urgency of this cause,
immediate collaborative action is imperative to develop
rapid, cost-effective solutions that will ultimately improve
global health. Our greatest strength lies in unity; by
working together, we can transform the fight against NTDs
and bring hope to millions.
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