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ABSTRACT

Introduction and purpose

Fibromyalgia (FM) is a chronic condition characterized by widespread musculoskeletal pain, fatigue, sleep

disturbances, and cognitive impairment, affecting 2-4% of the global population, with a higher prevalence

among women and those of lower socioeconomic status. The pathogenesis of FM is complex and multifactorial,

involving central sensitization and neurochemical dysregulation. This review highlights the latest advancements

in pharmacological and behavioral therapies for fibromyalgia.

State of knowledge

Management of fibromyalgia currently is based on a combination of medication use and non-pharmacological

approaches, primarily based on physical activity and cognitive-behavioral therapy. This review explores

advancements in FM treatments, focusing on novel pharmacological agents such as vortioxetine, eslicarbazepine

acetate, and tapentadol, which target specific neurochemical pathways to alleviate symptoms. Vortioxetine offers

new mechanisms of action with potential cognitive benefits, while eslicarbazepine acetate and tapentadol

provide alternative approaches for pain modulation and central sensitization. Additionally, non-pharmacological
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therapies, including high-intensity interval training (HIIT) and virtual reality (VR) therapy, demonstrate promise

in enhancing physical fitness, reducing pain, and improving quality of life for FM patients.

Summary

Overall, the integration of these novel therapies into comprehensive, individualized treatment plans can optimize

outcomes and enhance the quality of life for individuals with FM. Ongoing research and personalized medicine

approaches are essential to further refine and validate these emerging treatments.

Keywords: Fibromyalgia, Vortioxetine, Tapentadol, High-intensity interval training, Virtual Reality (VR)

Therapy

INTRODUCTION AND PURPOSE

Fibromyalgia is a chronic and complex condition characterized by widespread

musculoskeletal pain, fatigue, sleep disturbances, and cognitive impairment [1]. It is a

significant public health concern, affecting an estimated 2-4% of the general population

worldwide [2], with women disproportionately affected compared to men global population,

with a higher prevalence in women [3]. The prevalence of the condition is positively

correlated with age and negatively correlated with socioeconomic status [2].

The pathogenesis of fibromyalgia is poorly understood, with studies indicating that it is a

symptom of chronic widespread musculoskeletal pain and has genetic associations [4]. Recent

research suggests that fibromyalgia may result from central sensitization, a

neurophysiological process in which the central nervous system becomes hypersensitive to

pain signals, amplifying of pain and other symptoms [5]. Additionally, numerous studies have

shown that neurochemical dysregulation, including imbalances of serotonin, norepinephrine

and dopamine, contributes to fibromyalgia symptoms [6]. Understanding FM's

pathophysiology is crucial for developing effective treatments.
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The diagnosis of fibromyalgia has evolved over time, with efforts to develop simple and

practical diagnostic criteria that do not require a tender point examination [7]. Sleep

disturbances are a significant symptom of fibromyalgia, with diagnostic criteria including

symptoms like waking unrefreshed, fatigue, tiredness, and insomnia [8]. Fibromyalgia

management often involves a multidisciplinary approach, including physical activity, exercise

training, and mindfulness-based psychological interventions to improve pain management and

quality of life [9]. Additionally, research has highlighted the importance of understanding and

addressing depressive symptoms and quality of life in individuals with fibromyalgia [10].

Despite existing treatment guidelines, including the European League Against Rheumatism

(EULAR) recommendations, new therapeutic strategies continue to emerge. The article

discusses recent developments in pharmacological and behavioral therapies for FM,

highlighting evidence-based approaches developed after the publication of recent EULAR

recommendations.

THE STATE OF KNOWLEDGE

1. Current treatment

The last European League Against Rheumatism (EULAR) revised recommendations for

managing fibromyalgia from 2017 emphasize the importance of tailoring treatment to

individual patients and highlight the need for self-management strategies [11]. These

recommendations categorize treatment options into non-pharmacological and

pharmacological therapies. Non-pharmacological interventions recommended include aerobic

exercise, cognitive-behavioral therapy (CBT), mindfulness meditation, physiotherapy, and

patient education programs [12-14]. These approaches aim to address the multidimensional

nature of fibromyalgia, targeting not only physical symptoms but also psychological aspects

such as pain perception and coping mechanisms. In terms of pharmacological treatments, the

revised EULAR guidelines do not recommend non-steroidal anti-inflammatory drugs

(NSAIDs), corticosteroids, strong opioids, growth hormone, or sodium oxybate due to lack of

efficacy Instead, they suggest considering medications like amitriptyline, duloxetine,

milnacipran, and pregabalin for symptom management [15, 16]. Amitriptyline, in particular,

has shown effectiveness in addressing various domains of fibromyalgia, including pain, sleep

disturbances, fatigue, affective symptoms, functional limitations, and cognitive impairments

[17]. The actions of amitriptyline on nociceptive and sensory processes at central and

peripheral levels contribute to alleviating fibromyalgia symptoms [18].
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Furthermore, the guidelines highlight the potential benefits of combining pharmacological

treatments with psychological interventions. Cognitive-behavioral therapy (CBT) and

mindfulness-based approaches have been shown to be effective in managing fibromyalgia

symptoms [19, 20]. These therapies help patients develop coping strategies, improve pain

perception, and enhance overall well-being. Overall, the EULAR revised recommendations

underscore the importance of a comprehensive and individualized approach to managing

fibromyalgia to optimize treatment outcomes and enhance the quality of life for individuals

living with fibromyalgia.

2. Novel Therapeutic Strategies - Pharmacological Therapies

When it comes to medications for fibromyalgia, several pharmacological options have been

explored. While amitriptyline is commonly used off-label for fibromyalgia, pregabalin,

duloxetine, and milnacipran are the only FDA-approved medications for this condition [21].

Moreover, the use of sleep aids, selective serotonin reuptake inhibitors, opioids, and

serotonin-norepinephrine reuptake inhibitors is prevalent among individuals with

fibromyalgia, highlighting the high prevalence of polypharmacy in this population [22].

Additionally, other pharmacological interventions listed in this review, such as selective

serotonin-norepinephrine reuptake inhibitors, anticonvulsants, muscle relaxants, and

analgesics, have shown promise in alleviating fibromyalgia symptoms. The pharmacological

management of fibromyalgia involves a range of medications targeting pain, neurotransmitter

regulation, and symptom relief [23]. The use of multiple medications and the exploration of

new pharmacological strategies underscore the complexity of treating fibromyalgia and the

need for personalized approaches to address individual needs.

2.1.Novel Antidepresants - Vortioxetine

Vortioxetine, a novel multimodal antidepressant, has garnered attention for its potential in

the treatment of fibromyalgia. Studies have highlighted vortioxetine's unique pharmacological

profile, acting as a serotonin transporter inhibitor and interacting with various serotonin

receptors, including 5-HT1A, 5-HT1B, 5-HT3, 5-HT7, and 5-HT1D receptors [24]. This

multimodal action of vortioxetine sets it apart from traditional antidepressants, potentially

offering a distinct mechanism of action in managing fibromyalgia symptoms. Research has

demonstrated vortioxetine's ability to modulate serotonergic neurotransmission and enhance

cognitive function through its effects on plasticity-related gene expression [25]. These
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findings suggest that vortioxetine may have a broader impact beyond depression, making it a

promising candidate for conditions like fibromyalgia that involve cognitive deficits and

altered neurotransmitter function. Moreover, vortioxetine has shown efficacy in improving

memory and cognitive impairments associated with psychiatric diseases, indicating its

potential in addressing cognitive symptoms often present in fibromyalgia patients [26].

Additionally, vortioxetine's impact on neuroplasticity pathways and protein-interaction

networks further supports its potential in managing conditions characterized by central

sensitization, such as fibromyalgia [25]. Animal studies, evaluated the impact of

dopaminergic and serotonergic system modulators including vortioxetine on the pain

threshold, anxiety, depression-like behavior, and motor functions given subcutaneous

reserpine (0.25 mg/kg) to induce fibromyalgia-like symptoms, revealed vortioxetine markedly

reduced tactile allodynia [27]. While the direct effects of vortioxetine on fibromyalgia have

not been extensively studied, its modulation of neurotransmitter systems, cognitive

enhancement properties, and unique pharmacological profile make it a compelling candidate

for further exploration in the management of fibromyalgia symptoms.

2.2.Anticonvulsants - Eslicarbazepine Acetate

Eslicarbazepine acetate, a novel voltage-gated sodium channel antagonist, has primarily

been studied in the context of its efficacy and safety as an adjunctive therapy for partial-onset

seizures [28]. However, its mechanism of action as a sodium channel antagonist may offer a

unique approach to addressing the central sensitization seen in fibromyalgia. Central

sensitization is a key feature of fibromyalgia, leading to increased pain perception and other

symptoms [29]. By modulating sodium channels, eslicarbazepine acetate could potentially

influence the pain processing pathways involved in fibromyalgia. Its potential role in

modulating pain signals and central sensitization aligns with the need for diverse treatment

options in fibromyalgia [30]. Moreover, it has also been associated with enhancing sleep

quality in epilepsy patients [31]. Given the symptom overlap between epilepsy and FM, such

as pain and sleep disturbances, it is conceivable that eslicarbazepine acetate could benefit FM

patients in these areas. In summary, although eslicarbazepine acetate has been mainly

researched in epilepsy, its mechanism of action and safety profile justify further investigation

for potential use in conditions such as fibromyalgia.
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2.3. Muscle Relaxants - Tizanidine

Tizanidine, an alpha-2 adrenergic agonist, has shown promise in the treatment of various

pain conditions, including fibromyalgia. Studies have demonstrated that tizanidine exerts anti-

nociceptive effects by inhibiting proinflammatory cytokines through the suppression of

specific signaling pathways [32]. Besides, tizanidine has been found to increase the

antinociceptive effect and prevent gastric damage induced by other pain medications [33].

Moreover, tizanidine has been combined with other medications like gabapentin in the

treatment of myofascial pain, potentializing the analgesic effect of gabapentin and diclofenac

in acute pain model [34]. Research has also indicated that intrathecal tizanidine may be more

specific than morphine in reversing allodynia and hyperpathia associated with neuropathic

pain states, suggesting its potential value in managing such conditions [35]. While tizanidine

has shown promise in pain management, it is essential to consider individual variability in

drug interactions and dosing for optimal therapeutic outcomes [36]. In conclusion, tizanidine's

mechanism of action in inhibiting proinflammatory cytokines and its potential to alleviate

pain without significant intrinsic muscle changes make it a promising candidate for

fibromyalgia treatment. Thus, further research and clinical trials focusing on tizanidine's

efficacy, safety, and optimal dosing regimens in fibromyalgia management are warranted to

enhance its role in pain therapy.

2.4. Analgesics - Tapentadol

Tapentadol, a centrally acting analgesic, exhibits a unique dual mechanism of action that

sets it apart from traditional opioids. The primary mechanisms of action of tapentadol involve

both µ-opioid receptor (MOR) agonism and noradrenaline reuptake inhibition (NRI) [37].

This dual action allows tapentadol to address both nociceptive and neuropathic components of

chronic pain [38]. Studies have shown that tapentadol's antinociceptive effects are

predominantly mediated by µ-opioid receptor agonism, while its antihypersensitive effects are

mainly due to noradrenaline reuptake inhibition [39]. The synergistic interaction between

these two mechanisms of action contributes to tapentadol's analgesic efficacy. In the context

of fibromyalgia, tapentadol has been found to enhance the descending pain inhibition in

patients with this condition [40]. Furthermore, tapentadol's dual mode of action may make it

particularly useful in the treatment of neuropathic pain [41]. To conclude, tapentadol's

mechanism of action, involving both MOR agonism and NRI, provides a comprehensive
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approach to pain management, making it a valuable option for conditions like fibromyalgia

where traditional opioids may be less effective.

3. Novel Therapeutic Strategies - Non-Pharmacological Therapies

The relationship between exercise and fibromyalgia has been extensively studied in the

literature. Research supports that exercise is an essential element in the management of

fibromyalgia syndrome [23]. While some patients may initially avoid physical activity due to

concerns about symptom exacerbation, evidence indicates that various forms of exercise can

benefit individuals with fibromyalgia by helping to restore the body's neurochemical balance

and promoting positive emotional well-being [42]. Studies have shown that exercise,

including both aerobic and strength exercises, can have beneficial effects on health-related

physical fitness parameters, depression, anxiety, and quality of life in patients with

fibromyalgia [43]. Various types of exercises, including aerobic, strengthening, aquatic,

pilates, tai chi and core muscle strengthening exercises, have been investigated for their

effectiveness in managing fibromyalgia symptoms [44]. These exercises have been proven to

be beneficial, cost-effective, and to promote improvements in pain and other fibromyalgia

symptoms. Moreover, studies have shown that exercise can significantly improve pain and

function in individuals with fibromyalgia [45]. In conclusion, the literature supports the

positive impact of exercise on individuals with fibromyalgia. Various forms of exercise, when

combined with education and proper guidance, can help alleviate symptoms, improve physical

fitness, and enhance overall quality of life for individuals living with fibromyalgia. The

newest approach to improving well-being in fibromyalgia patients by promoting physical

activity is outlined below.

3.1.Exercise - High-Intensity Interval Training (HIIT)

High-intensity interval training (HIIT) has gained attention in various medical conditions

due to its potential benefits. In the context of fibromyalgia, a condition characterized by

widespread musculoskeletal pain and fatigue, exercise therapy plays a crucial role in

management. Research suggests that exercise, including HIIT, can be beneficial for

individuals with fibromyalgia [46, 47]. While traditional exercise modalities like aerobic

training, muscle strengthening, and flexibility exercises are commonly used [48], recent

studies have shown that HIIT can lead to improvements in aerobic capacity, fatigue, and other

physiological parameters in patients and quality of life in different patient populations [49-51].
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HIIT involves short bursts of intense exercise followed by brief recovery periods and has been

shown to improve cardiorespiratory fitness and exercise capacity in various patient groups,

including those with coronary artery disease [49]. Additionally, HIIT has been investigated in

the context of conditions such as osteoarthritis, where it has shown potential in attenuating

pain and improving hyperalgesia, but further studies are needed [52]. In conclusion, while

traditional exercise therapies remain important in managing fibromyalgia, the emerging

evidence on the benefits of HIIT in improving fitness, symptoms, and quality of life in various

patient populations suggests that HIIT could be a valuable addition to the therapeutic

approach for fibromyalgia. Therefore, further studies specifically focusing on the effects of

HIIT in individuals with fibromyalgia are warranted to determine its efficacy and safety in

this particular population.

3.2. Multidisciplinary Rehabilitation - Virtual Reality (VR) Therapy

Virtual Reality (VR) therapy has emerged as a potential treatment modality for

fibromyalgia. Studies have explored the use of VR exercises in improving pain, functionality,

cardiopulmonary capacity, and quality of life in fibromyalgia patients [53]. Moreover,

research has indicated that combining neuromodulation with VR and targeted exercise

regimens can effectively alleviate fibromyalgia symptoms, offering promising

nonpharmacological management avenues [54]. Furthermore, VR technology has been

considered an effective adjunctive therapy for treating fibromyalgia, providing a means to

address the complex nature of the condition through a multimodal treatment approach [55].

The immersive nature of VR interventions can offer a unique approach to treating

musculoskeletal pain resulting in reduced pain and increased activity levels, including in

patients with fibromyalgia [56]. Additionally, the use of VR therapy in combination with

physical exercises has been found to impact quality of life, fatigue, pain levels, and functional

capacity in individuals with fibromyalgia [57]. In conclusion, the integration of VR therapy

into the treatment of fibromyalgia holds promise in addressing the multifaceted nature of the

condition. By leveraging the immersive and interactive capabilities of VR technology,

healthcare providers can potentially enhance pain management, improve functionality, and

positively impact the quality of life for individuals living with fibromyalgia.

3.3.Digital Therapeutics - Mobile Health (mHealth) Applications
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Mobile health (mHealth) applications have garnered significant attention in the healthcare

sector for their potential to support various aspects of patient care. In the context of

fibromyalgia, the use of mHealth apps presents an opportunity to enhance treatment outcomes

and patient self-management. Studies have indicated that mHealth apps can enhance self-

efficacy, facilitate chronic disease management, and improve patient outcomes [58, 59]. In the

case of fibromyalgia-like post-COVID-19 syndrome, the development of a specialized

mHealth app aims to cater to the unique needs of patients with this condition [60]. Moreover,

significant improvements in reducing pain were reported for patients FM [61]. These apps

offer CBT, mindfulness exercises, pain tracking, and personalized exercise programs [62-64].

Such targeted interventions through mHealth apps can potentially provide personalized

support and resources for individuals managing fibromyalgia. Despite existing literature

highlighting promising benefits of integrating mHealth technologies into strategies for

managing chronic diseases, further research focusing on the development and evaluation of

mHealth applications tailored for treating fibromyalgia is needed [65].

DISCUSSION

The management of fibromyalgia necessitates a multidimensional approach [66]. Current

guidelines emphasize comprehensive approach, combining pharmacological treatment with

complementary modalities such as cognitive behavioral therapy, aerobic and strengthening

physical training, and meditative movement therapies [23, 67]. Advances published after the

current 2017 EULAR recommendations introduced new drug options and innovative non-

pharmacological interventions, providing a wider range of tools for clinicians and patients.

Pharmacological treatments such as vortioxetine, eslicarbazepine acetate, and tapentadol offer

new mechanisms of action and improved safety profile [68-71]. These medications could be

used as an alternative for patients who cannot tolerate or do not respond to current therapies

available in clinical practice. Behavioral therapies, including virtual reality therapies, HIIT

and digital therapeutics, address the psychological and functional aspects of fibromyalgia.

Additionally, the use of mobile devices and applications allows patients to enhance self-

engagement, monitor symptoms, and understand their condition better, which directly

translates to improved physician-patient collaboration and achieving optimal therapeutic

outcomes. However, it should be noted that despite the promising results of new therapies,

they do not provide better long-term outcomes than the non-pharmacological therapies present

in current guidelines [72]. Nevertheless, they may impact other aspects of patient well-being,
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leading to an improved quality of life. It is important to emphasize that continuous research

and personalized medicine strategies are crucial for maximizing fibromyalgia treatment

outcomes.

CONCLUSION

Fibromyalgia remains a challenging condition to treat due to its complex etiology and

heterogeneous symptomatology. Recent advancements in pharmacological and behavioral

therapies provide new opportunities for improving patient outcomes. Novel pharmacological

agents targeting specific neurochemical pathways and innovative behavioral interventions

offer promising additions to existing treatment strategies. As our understanding of

fibromyalgia's pathophysiology continues to evolve, it is crucial to integrate these insights

into clinical practice to improve the quality of life for those affected by this debilitating.

Notwithstanding these encouraging results, there is still much to be discovered. Further

research is needed to explore the efficacy, long-term effects, and optimal combinations of

these treatments to improve outcomes and quality of life for individuals with fibromyalgia.
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