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The Role of Central Sensitization in Chronic Pain of Rheumatic

Diseases

Hye-Soon Lee
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Pain is the most common symptom of almost all rheumatic diseases such as rheumatoid
arthritis, systemic lupus erythematosus, ankylosing spondylitis, osteoarthritis, fibromyalgia,
and others. In addition to commonly known peripheral or nociceptive pain mechanisms,
central sensitization plays an essential and significant role as a cause of chronic pain in
rheumatic diseases. Chronic pain is also associated with several psychiatric diseases such
as depression and anxiety disorders and other various central pain maladies such as irrita-
ble bowel syndrome and temporomandibular joint disorder. Therefore, many researchers
and clinicians have inferred that similar therapeutic strategies may be employed against
this spectrum of disorders. Utilizing recently gained understanding of chronic pain mecha-
nisms will allow a targeted therapeutic approach to individuals who have rheumatologic
disease with different spectrum of symptomatic severity and disability.
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Table 1. Classification of pain in rheumatic diseases according to his-
tory taking and physical examination

Classification Examples

Acute versus chronic
Acute Gout, pseudogout, acute vertebral compression fracture
Chronic Rheumatoid arthritis, systemic lupus erythematosus,

ankylosing spondylitis, juvenile idiopathic arthritis,
psoriatic arthritis, fibromyalgia
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Table 2. Classification of chronic pain according to mechanistic characteristics
Mechanism Examples Therapy
Peripheral (nociceptive) Inflammation or tissue damage in peripheral joints Osteoarthritis NSAID, glucocorticoid, DMARDs
Rheumatoid arthritis

Neurapathic Damage or entrapment of peripheral nerve

Central (non-nociceptive) Central sensitization

Ankylosing spondylitis
Carpal tunnel syndrome
Diabetic neuropathy
Post-herpetic neuralgia
Fibromyalgia

Irritable bowel syndrome
Tension headache

TCA, neuroactive compounds

NSAID, nonsteroidal anti-inflammatory drug; DMARDs, disease modifying antirheumatic drugs; TCA, tricyclic antidepressant.
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neurons causing the release of
Pain Associated Neurotransmitters
— Glutamate and Substance P
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R Substance P
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peripheral
skin)
Fig. 1. Normal pain processing pathway. Modified from Ref. 6 with permission from Wolters Kluwer Health.
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Table 3. Neurotransmitters in the central nervous system that facili-
tate or inhibit pain transmission

Facilitation Inhibition
Substance P Norepinephrine-seratonin
Glutamate and excitatory amino acids Dopamine
Serotonin (5HT2, 3a) GABA
Nerve growth factor Cannabinoids

Adenosine

GABA, gamma-aminobutyric acid.
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Table 4. Pharmacologic treatments of fibromyalgia

Drugs Mechanism

Tricyclic compounds Norepinephrine and serotonin reuptake
inhibitors with additional anticholinergic,
antiadrenergic, antihistaminergic, and

quinidine-like effects

SNRI Milnacipran  Balanced norepinephrine and serotonin
Duloxetin reuptake inhibition

Anticonvulsant Gabapentin - 02-6 ligand; affects calcium flux and release
Pregabalin of excitatory amino acids and neuropeptides

SSRI Fluoxetine Serotonin reuptake inhibitor

Tramadol with or without
acetaminophen

Dual action: Mu-opioid receptor agonist,
norepinephrine and serotonin reuptake
inhibition

SNRI, seratonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reup-
take inhibitor.
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