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Fibromyalgia presents a persistent clinical conundrum: patients report widespread, debilitating pain, yet 

objective signs of peripheral tissue damage are consistently absent. This disconnect has historically complicated 

diagnosis and management, often leading to skepticism about the condition's biological basis. But, emerging 

evidence points towards a re-evaluation, positioning fibromyalgia as a disorder primarily rooted in central 

nervous system dysfunction.

K E Y  TA K E AWAY S

º The Pivot: Fibromyalgia is now largely understood as a central nervous system disorder, not a peripheral 

tissue pathology.

º The Data: Neuroimaging and neurochemical studies consistently show altered pain processing and 

neurotransmitter imbalances in the brain.

º The Action: Clinicians should focus on therapies targeting central sensitisation and neuropathic pain 

mechanisms, moving beyond anti-inflammatory or musculoskeletal approaches.

Fibromyalgia is characterised by chronic widespread pain, fatigue, sleep disturbances, and cognitive dysfunction. The 

hallmark of the condition is diffuse musculoskeletal pain that cannot be attributed to inflammation or structural damage 

in the affected tissues. This absence of peripheral pathology has long been a source of frustration for both patients and 

clinicians, as standard diagnostic tools like X-rays, MRI, and blood tests for inflammation typically yield normal results. 

The diagnostic criteria, therefore, rely heavily on subjective reporting of pain and associated symptoms, making it a 

diagnosis of exclusion.

The patient population affected by fibromyalgia is predominantly female, with symptoms often developing after a 

physical trauma, infection, or significant psychological stress, though it can also emerge without a clear trigger. The 

pain is often described as a constant dull ache, but can also manifest as burning, shooting, or throbbing sensations. The 

widespread nature of the pain, affecting both sides of the body and above and below the waist, is a key diagnostic feature. 

The absence of clear tissue damage differentiates it from inflammatory arthropathies or localised neuropathies.

The Central Sensitisation Hypothesis
The prevailing hypothesis for fibromyalgia's pathophysiology centers on central sensitisation, a phenomenon where the 

central nervous system becomes hypersensitive to pain signals. This involves an amplification of pain processing within 

the brain and spinal cord, leading to an exaggerated response to stimuli that would normally not be painful (allodynia) or 

an increased response to painful stimuli (hyperalgesia). This mechanism explains why patients experience widespread 
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pain without peripheral tissue damage; the problem lies in how the brain interprets and processes sensory input, not in 

the peripheral tissues themselves.

Neuroimaging studies, particularly functional magnetic resonance imaging (fMRI), have provided compelling evidence 

for altered pain processing in fibromyalgia patients. These studies consistently show abnormal activation patterns in 

brain regions involved in pain perception, emotion, and cognition. For instance, areas like the insula, anterior cingulate 

cortex, and prefrontal cortex, which form part of the 'pain matrix', exhibit heightened activity in response to noxious 

stimuli. This hyperactivity suggests a dysregulation in descending pain inhibitory pathways, which normally modulate 

and dampen pain signals.

Beyond imaging, neurochemical investigations have identified imbalances in neurotransmitter systems implicated 

in pain modulation. Patients with fibromyalgia often exhibit lower levels of inhibitory neurotransmitters, such as 

gamma-aminobutyric acid (GABA), and elevated levels of excitatory neurotransmitters, like substance P and glutamate, 

in the cerebrospinal fluid. These neurochemical alterations contribute to the hyperexcitability of pain pathways. The 

role of these imbalances in the broader symptom complex, including fatigue and cognitive issues, is also under active 

investigation, suggesting a more global central nervous system dysregulation.

The understanding of central sensitisation has shifted the therapeutic focus from peripheral pain relief to modulating 

central nervous system activity. This is why traditional analgesics, such as non-steroidal anti-inflammatory drugs 

(NSAIDs), often provide limited benefit in fibromyalgia, as they primarily target peripheral inflammation. Instead, 

treatments that influence neurotransmitter systems or neural pathways involved in pain processing have shown more 

promise. This includes certain antidepressants and anticonvulsants, which act on serotonin, norepinephrine, and GABA 

pathways.

Neuroendocrine and Immune System Dysregulation
Fibromyalgia is not solely a pain disorder; it is a complex syndrome with systemic manifestations, including profound 

fatigue, sleep disturbances, and cognitive difficulties often described as 'fibro fog'. These symptoms point to broader 

dysregulation within the central nervous system, extending beyond pain processing pathways. The relationship between 

the nervous, endocrine, and immune systems appears to be a critical factor in the disease's pathogenesis, further 

supporting its classification as a central nervous system disorder.

Dysfunction of the hypothalamic-pituitary-adrenal (HPA) axis, the body's central stress response system, is frequently 

observed in fibromyalgia patients. Studies have reported altered cortisol levels, blunted cortisol responses to stress, and 

abnormal diurnal cortisol rhythms. This HPA axis dysregulation can contribute to chronic fatigue, sleep disturbances, 

and heightened stress sensitivity, all common features of the condition. The HPA axis is intricately linked to both pain 

perception and immune function, creating a complex feedback loop that can perpetuate symptoms.

The immune system also shows signs of dysregulation in fibromyalgia, though not in the form of overt inflammation. 

Instead, there is evidence of altered cytokine profiles and immune cell activation, suggesting a state of chronic low-grade 

neuroinflammation or immune system imbalance. For example, elevated levels of pro-inflammatory cytokines such as 

IL-6 and IL-8 have been detected in some patients, alongside reduced anti-inflammatory cytokines. This subtle immune 

activation within the central nervous system could contribute to pain sensitisation and other neurological symptoms. The 

question of immune system modulation is a broader one across many conditions.

Sleep disturbances are almost universal in fibromyalgia, with patients often experiencing non-restorative sleep and 
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alpha-wave intrusion into non-REM sleep. This abnormal sleep architecture can exacerbate pain, fatigue, and cognitive 

dysfunction, creating a vicious cycle. The brain's ability to process and consolidate memories, as well as clear 

metabolic waste products, is impaired during disrupted sleep. This further reinforces the idea that central nervous system 

dysfunction is at the core of the syndrome, affecting multiple interconnected physiological processes. For more on this, 

consider our previous coverage on cyclobenzaprine and sleep improvement in fibromyalgia.

The cognitive symptoms, including difficulties with memory, concentration, and information processing, are particularly 

distressing for patients. These 'fibro fog' symptoms are consistent with the observed neurochemical and functional brain 

changes, particularly in areas responsible for executive function and attention. The cumulative effect of chronic pain, 

fatigue, and sleep deprivation likely contributes to these cognitive deficits, highlighting the systemic impact of central 

nervous system dysregulation. Understanding these interconnected systems is essential for developing comprehensive 

management strategies that improve patient outcomes.

Therapeutic Implications and Future Directions
The understanding of fibromyalgia as a central nervous system disorder has profound implications for its management. 

Current guideline recommendations for fibromyalgia often include a multimodal approach, combining pharmacological 

and non-pharmacological therapies. Pharmacological interventions primarily target neurotransmitter systems involved 

in pain and mood regulation. These include serotonin-norepinephrine reuptake inhibitors (SNRIs) like duloxetine and 

milnacipran, which increase levels of serotonin and norepinephrine in the brain, thereby enhancing descending pain 

inhibition. Pregabalin and gabapentin, alpha-2-delta ligands, are also used to modulate calcium channels and reduce 

excitatory neurotransmitter release, dampening neuronal hyperexcitability.

Non-pharmacological treatments are equally critical and often form the cornerstone of long-term management. Cognitive 

behavioral therapy (CBT) helps patients reframe their perception of pain and develop coping strategies, addressing 

the psychological components of chronic pain. Graded exercise therapy, tailored to individual tolerance, can improve 

physical function, reduce pain, and alleviate fatigue, despite initial apprehension from patients. Other approaches like 

mindfulness, acupuncture, and hydrotherapy are also explored, aiming to modulate central pain processing and improve 

overall well-being. A comprehensive reference like the Oxford Handbook of Clinical Medicine can be invaluable for 

navigating these complex, multi-system conditions.

Despite these advances, significant unmet needs remain. Many patients do not achieve adequate symptom control with 

existing therapies, and treatment responses can be highly variable. The heterogeneity of fibromyalgia symptoms suggests 

that different underlying mechanisms may be at play in different individuals, necessitating a more personalised medicine 

approach. Future research is focusing on identifying specific biomarkers that could predict treatment response or stratify 

patients into distinct subgroups based on their underlying pathophysiology. This could lead to more targeted and effective 

interventions.

The development of novel therapeutic targets is also underway, exploring pathways beyond the traditional 

neurotransmitter systems. For instance, research into glial cell activation, neuroinflammation, and mitochondrial 

dysfunction is gaining traction. These areas represent potential new avenues for intervention, aiming to address the root 

causes of central sensitisation and broader central nervous system dysregulation. The ongoing challenge is to translate 

these mechanistic insights into clinically meaningful treatments that can improve the quality of life for patients living with 

this debilitating condition. The field needs to move beyond symptomatic relief to address the underlying neurobiological 
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changes, a complex task given the diffuse nature of the disorder.

The absence of peripheral tissue damage does not mean the pain is not real. It means we have been looking in the wrong 

place. Sarah Gellar, Clinical Trials Editor

CLINICAL IMPLICATIONS

The shift in understanding fibromyalgia from a peripheral tissue disorder to a central nervous system disorder 

is not merely academic; it fundamentally changes how clinicians should approach diagnosis and treatment. 

GPs and specialists alike must internalise that the absence of objective peripheral findings does not invalidate 

the patient's experience of pain. Dismissing symptoms because a joint X-ray is clear or inflammatory markers 

are normal is a disservice to patients and a misunderstanding of the current evidence.

This re-framing means that therapies targeting inflammation or structural damage are largely ineffective. 

Instead, the focus must be on modulating central pain processing. This includes judicious use of agents 

like SNRIs and alpha-2-delta ligands, alongside robust non-pharmacological interventions such as CBT and 

graded exercise. The challenge lies in integrating these complex, often time-intensive, approaches into routine 

clinical practice, especially given the resource constraints in many healthcare systems.

For patients, this evolving understanding offers both validation and a clearer path forward. Knowing that their 

pain has a neurobiological basis, even if not visible on a scan, can reduce the psychological burden of being 

disbelieved. It also empowers them to engage with therapies that target the central nervous system, rather 

than endlessly pursuing treatments for non-existent peripheral pathology. The industry, in turn, needs to invest 

in developing novel compounds that specifically address the identified neurochemical imbalances and central 

sensitisation mechanisms, moving beyond repurposed antidepressants.
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MEDICAL DISCLAIMER
This content is intended for healthcare professionals only and does not constitute medical advice. Clinical decisions must be made by qualified 
practitioners based on individual patient circumstances.
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