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ABSTRACT: Chronic pain is a major global health issue, affecting around 20% of the adult
population in Western countries. Current treatment options often prove inadequate and carry
significant side effects, particularly with opioids. Developing new analgesics faces challenges
due to difficulties in translating preclinical findings to human outcomes, resulting in clinical
trial failures. Considering these obstacles, drug repurposing has emerged as a viable strategy
to find new therapeutic options for chronic pain management. This approach investigates
existing approved or previously failed drugs for new indications, bypassing the lengthy and
costly traditional drug development process. This narrative review provides a comprehensive
and in-depth overview of drug repurposing in chronic pain management, examining
mechanisms of action, efficacy, and future directions for research and clinical application,
ensuring that you, as healthcare professionals, researchers, and individuals involved in chronic

pain management, are well-informed and knowledgeable in this area.
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INTRODUCTION

Chronic pain represents a significant global health burden, affecting approximately 209
of the adult population in the United States and other Western countries [1]. Despite the high
prevalence, current treatment options for chronic pain often lack sufficient efficacy and are

associated with significant side effects, particularly in the case of opioids [2]. The development
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of novel analgesics has been hindered by the failure to translate findings from preclinical pain
models to human patients, leading to setbacks in clinical trials [1]. In this context, drug
repurposing has emerged as a promising alternative approach to identifying new therapeutic
options for chronic pain management. This strategy involves exploring new indications for
approved or failed drugs, bypassing various steps of the classical drug development process,
which is often costly and time-consuming [3]. This narrative review aims to provide a
comprehensive overview of the current state of drug repurposing for chronic pain
management, focusing on the mechanisms of action, efficacy, and future directions of this
approach. We hope that this review will inspire and motivate you, as healthcare professionals,
researchers, and individuals involved in chronic pain management, to explore the potential of

drug repurposing in your work.

METHODOLOGY

A systematic literature search used Scopus, Web of Science, PubMed, ERIC, IEEE
Xplore, ScienceDirect, Directory of Open Access Journals (DOA]J), and JSTOR. The search

terms included "drug repurposing,” "drug repositioning,” "chronic pain,” "neuropathic pain,”
"inflammatory pain,” and the names of specific drugs discussed in this review. The retrieved
articles were screened for relevance, and the reference lists of the included studies were
manually searched for additional relevant publications. The selected articles were then

analyzed and synthesized to provide a comprehensive overview of the current state of drug

repurposing for chronic pain management.

RESULTS
Antidepressants and Anticonvulsants

Antidepressants and anticonvulsants have been widely used in the management of
chronic pain, particularly neuropathic pain. These agents modify the neurochemistry of the

spinal cord dorsal horn, contributing to their analgesic effects [4].
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1.1. Tricyclic Antidepressants (TCAs)

TCAs, such as amitriptyline and nortriptyline, have been repurposed for the treatment
of various chronic pain conditions, including neuropathic pain, fibromyalgia, and chronic
headaches [5]. The analgesic effects of TCAs are attributed to their ability to inhibit the

reuptake of serotonin and norepinephrine, which are involved in descending pain modulation

[6].

1.2. Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs)

SNRIs, such as duloxetine and venlafaxine, have been repurposed for the treatment of
neuropathic pain and fibromyalgia [7]. Like TCAs, SNRIs enhance descending pain inhibition

by increasing the availability of serotonin and norepinephrine in the spinal cord dorsal horn

[6].

1.3. Anticonvulsants

Anticonvulsants, such as gabapentin and pregabalin, have been repurposed for the
treatment of neuropathic pain conditions, including postherpetic neuralgia and painful diabetic
neuropathy [8]. These agents bind to the 028 subunit of voltage-gated calcium channels,
reducing the release of excitatory neurotransmitters and attenuating neuronal

hyperexcitability [9].

NMDA Receptor Antagonists

N-methyl-D-aspartate (NMDA) receptor antagonists have been investigated for their
potential in chronic pain management. NMDA receptors are crucial in central sensitization

and the development of chronic pain states [10].

2.1. Ketamine

Ketamine, an NMDA receptor antagonist primarily used as an anesthetic, has been
repurposed for the treatment of various chronic pain conditions, including central pain,

complex regional pain syndrome (CRPS), fibromyalgia, and neuropathic pain [11]. Despite the
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lack of high-quality evidence, ketamine has been used as a "third line" analgesic option when

standard treatments have failed [11].

2.2. Dextromethorphan

Dextromethorphan, an NMDA receptor antagonist and cough suppressant, has been
investigated for its potential in chronic pain management [12]. While some studies have

reported analgesic effects in neuropathic pain conditions, the evidence remains inconclusive

[13].

Topical Agents

Topical agents have been repurposed to treat localized neuropathic pain, offering the

advantage of reduced systemic side effects [14].

3.1. Lidocaine

Topical lidocaine, a local anesthetic, has been found to be effective in managing
postherpetic neuralgia and other localized neuropathic pain conditions [14]. Its analgesic
effects are attributed to the blockade of voltage-gated sodium channels, which reduces ectopic

discharge in affected nerves [15].

3.2. Capsaicin

Capsaicin, the active component of chili peppers, has been repurposed for treating
neuropathic pain conditions, such as postherpetic neuralgia and HIV-associated neuropathy
[14]. High-concentration capsaicin (89%) patches are particularly effective [14]. Capsaicin

desensitizes the transient receptor potential vanilloid 1 (TRPV1) channel, reducing neuropathic

pain [16].

Alpha-2 Adrenergic Agonists

Alpha-2 adrenergic agonists, such as clonidine, have been repurposed for chronic pain

management, particularly in reducing opioid consumption [17]. Clonidine enhances
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descending noradrenergic inhibition and reduces the release of pro-nociceptive substances in

the spinal cord [18].

Anti-inflammatory Agents

Anti-inflammatory agents, such as cyclooxygenase (COX) inhibitors and other non-
steroidal anti-inflammatory drugs (NSAIDs), have been used as adjunctive therapies in
chronic pain management, particularly in inflammatory pain conditions [17]. These agents
reduce the production of prostaglandins, which are involved in peripheral and central

sensitization [19].

Emerging Therapies

Recent studies have explored the repurposing of various drugs for their potential in

chronic pain management, focusing on their anti-inflammatory and neuroprotective effects

[1].

6.1. Minocycline

Minocycline, a tetracycline antibiotic, has been investigated for its analgesic and
neuroprotective properties in chronic pain [1]. Its effects are attributed to its ability to inhibit

microglial activation and reduce the release of pro-inflammatory cytokines [20].

6.2. Fingolimod

Fingolimod, an immunomodulatory drug used in the treatment of multiple sclerosis,
has been found to have analgesic effects in preclinical models of neuropathic pain [1]. Its
mechanisms of action include modulating sphingosine-i1-phosphate receptors and reducing

neuroinflammation [21].

6.3. Pioglitazone

Pioglitazone, a peroxisome proliferator-activated receptor-y (PPAR-y) agonist used in

treating type 2 diabetes, has been investigated for its analgesic and neuroprotective effects in
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chronic pain [1]. Its mechanisms involve the attenuation of neuroinflammation and the

promotion of neuroprotection [22].

DISCUSSION

Drug repurposing offers a promising approach to address the unmet needs in chronic
pain management, given the limitations of current therapies and the challenges associated with
the development of novel analgesics. The repurposing of antidepressants, anticonvulsants,
NMDA receptor antagonists, topical agents, and alpha-2 adrenergic agonists has provided
clinicians with a broader range of therapeutic options for the management of various chronic
pain conditions. These repurposed drugs act through diverse mechanisms, including the
modulation of neurotransmitter systems, the reduction of neuronal hyperexcitability, and the
attenuation of neuroinflammation.

The evidence supporting the efficacy of repurposed drugs in chronic pain management
varies, with some agents, such as antidepressants and anticonvulsants, having a more
established role in clinical practice. In contrast, the evidence for the efficacy of ketamine and
other NMDA receptor antagonists remains limited, with most studies being of low quality or
providing divergent results [11]. Similarly, the effectiveness of topical agents and alpha-2
adrenergic agonists has been demonstrated in specific neuropathic pain conditions. Still, their
role in the broader context of chronic pain management requires further investigation [14, 17].

The emerging therapies discussed in this review, such as minocycline, fingolimod, and
pioglitazone, represent a new frontier in drug repurposing for chronic pain management. These
agents target neuroinflammation and provide neuroprotection, which are increasingly
recognized as crucial factors in developing and maintaining chronic pain states [1]. While the
preclinical evidence for these agents is promising, their clinical efficacy and safety in chronic
pain management remain to be established through well-designed randomized controlled
trials.

The repurposing of drugs for chronic pain management offers several advantages over
the traditional drug development process. By focusing on approved or failed drugs with
established safety profiles, drug repurposing can reduce the time and cost of bringing new

therapies to market [3]. Additionally, the multiple mechanisms of action of repurposed drugs
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may contribute to enhanced efficacy and reduced side effects compared to single-target agents
[23].

However, drug repurposing for chronic pain management also faces several challenges.
The heterogeneity of chronic pain conditions and the lack of standardized outcome measures
in clinical trials can make it difficult to compare the efficacy of different repurposed drugs
[24]. Furthermore, the optimal dosing, route of administration, and duration of treatment for
repurposed medications in chronic pain management often remain unclear, requiring further
investigation [25].

To address these challenges and advance the field of drug repurposing for chronic pain
management, several strategies can be considered. First, developing standardized outcome
measures and using novel trial designs, such as adaptive and enriched enrollment randomized
withdrawal (EERW) trials, can help improve the efficiency and validity of clinical studies
[26]. Second, integrating biomarkers and precision medicine approaches can aid in identifying
patient subgroups most likely to benefit from specific repurposed drugs [27]. Finally,
establishing collaborative research networks and public-private partnerships can facilitate the
sharing of knowledge and resources, accelerating the translation of promising repurposed

medications into clinical practice [28].

CONCLUSION

Drug repurposing represents a promising approach to address the unmet needs in
chronic pain management, offering the potential for faster, less expensive, and more effective
therapies. The repurposing of antidepressants, anticonvulsants, NMDA receptor antagonists,
topical agents, and alpha-2 adrenergic agonists has expanded the therapeutic options for various
chronic pain conditions. At the same time, emerging therapies targeting neuroinflammation
and neuroprotection offer new avenues for exploration. However, the field of drug repurposing
for chronic pain management faces several challenges, including the heterogeneity of chronic
pain conditions, the lack of standardized outcome measures, and the need for further

investigation of optimal dosing, route of administration, and duration of treatment.
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A concerted effort from researchers, clinicians, industry, and regulatory agencies is
required to overcome these challenges and fully realize the potential of drug repurposing in
chronic pain management. The field can accelerate the translation of promising repurposed
drugs into clinical practice by developing standardized outcome measures, employing novel
trial designs, integrating biomarkers and precision medicine approaches, and fostering
collaborative research networks. Ultimately, drug repurposing holds the promise of providing
safer, more effective, and more accessible therapies for the millions of individuals suffering

from chronic pain worldwide.
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