
R E V I E W

Central Sensitization and Nociplastic Pain: Shared 
Mechanisms in Fibromyalgia, Osteoarthritis, and 
Inflammatory Arthritis
Fedir Volodymyrovych Hladkykh 1,2, Tetiana Ivanivna Liadova 3, Mariia Serhiivna Matvieienko 1, 
Roman Komorovsky 4, Svitlana Smiyan 4, Volodymyr Student 5,6

1Department of General Surgery, Anesthesiology and Palliative Care, School of Medicine, V. N. Karazin Kharkiv National University, Kharkiv, Ukraine; 
2Department of Radiation Pathology and Palliative Medicine, Grigoriev Institute for Medical Radiology and Oncology, Kharkiv, Ukraine; 3Department 
of Infectious Diseases and Clinical Immunology, School of Medicine, V. N. Karazin Kharkiv National University, Kharkiv, Ukraine; 4Department of 
Internal Medicine II, Ivan Horbachevsky Ternopil National Medical University, Ternopil, Ukraine; 5Department of Specialist Training and Postgraduate 
Education, Lviv Medical Professional College of Postgraduate Education, Lviv, Ukraine; 6Medical 3D Diagnostics Centre, Lviv, Ukraine

Correspondence: Roman Komorovsky, Department of Internal Medicine II, Ivan Horbachevsky Ternopil National Medical University, Maidan Voli, 1, 
Ternopil, 46001, Ukraine, Email komorovsky@tdmu.edu.ua

Introduction: Central sensitization explains the mismatch between structural damage or inflammation and pain intensity in chronic 
musculoskeletal diseases. It defines the phenotype of fibromyalgia and contributes to persistent pain in osteoarthritis, rheumatoid 
arthritis, and psoriatic arthritis.
Objective: To characterize the role of central sensitization in nociplastic pain in fibromyalgia, osteoarthritis, rheumatoid arthritis, and 
psoriatic arthritis.
Materials and Methods: A structured search of PubMed, Scopus, Web of Science, and Google Scholar (1990–2025) identified open- 
access, evidence-based publications addressing pain pathophysiology, diagnosis, and treatment in these conditions.
Results: Central sensitization manifests as hyperalgesia, allodynia, expanded receptive fields, and impaired endogenous pain 
inhibition. It predominates in fibromyalgia and contributes to persistent pain in osteoarthritis and rheumatoid arthritis that may not 
correlate with inflammation or structural damage. Screening tools such as the Widespread Pain Index and Symptom Severity Scale, 
together with quantitative sensory testing and algometry, help identify nociplastic pain features. Neuroimmune mechanisms, including 
microglial activation and imbalance between excitatory and inhibitory neurotransmission, may contribute to the mismatch between 
pain intensity and clinical findings.
Conclusion: Chronic pain reflects inflammatory, mechanical, and nociplastic mechanisms in rheumatoid arthritis, osteoarthritis, and 
fibromyalgia, respectively. Recognition of central sensitization improves assessment and supports mechanism-based management.
Keywords: central sensitization, nociplastic pain, fibromyalgia, osteoarthritis, rheumatoid arthritis, psoriatic arthritis, quantitative 
sensory testing, algometry, allodynia, hyperalgesia

Introduction
Central sensitization (CS) is the predominant mechanism underlying nociplastic pain, manifested by hyperalgesia and 
allodynia. This phenomenon arises from persistent alterations within the central nervous system (CNS). According to the 
definition proposed by the International Association for the Study of Pain (IASP), CS is “an increased responsiveness of 
nociceptive neurons in the central nervous system to their normal or subthreshold afferent input”.1 This means that 
neurons involved in the transmission of nociceptive stimuli become hyperreactive even when the intensity of peripheral 
stimulation is insufficient to evoke a pain sensation in healthy individuals. The CS phenomenon has major pathophy
siological significance, explaining the transition from acute to chronic pain. Clinically, CS often accounts for pain that 
persists after tissue healing or becomes markedly amplified in pre-existing chronic conditions.1 Prolonged activation of 
central nociceptive pathways is accompanied by remodeling of neuronal networks, lowered activation thresholds, and 
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exaggerated responses to minimal stimuli. Consequently, patients with CS often exhibit a marked dissociation between 
the absence of a clear source of peripheral nociceptive input and high pain intensity, which clinically manifests as 
increased disability and greater disease severity.

The World Health Organization (WHO) officially recognizes pain as one of the leading causes of disability world
wide, making CS an exceptionally important target of current research.2,3 Understanding its mechanisms opens avenues 
for innovative diagnostic and therapeutic strategies aimed not only at symptom relief but also at correcting central 
pathophysiological processes.

Features of CS have been documented in a wide range of clinical conditions, including fibromyalgia (FM), 
osteoarthritis (OA), rheumatoid arthritis (RA) and psoriatic arthritis (PsA), upper-limb tendinopathies, various forms 
of headache, and chronic spinal pain.4–6 These disorders share a common feature – the lack of proportionality between 
the extent of structural damage or degree of inflammation and the intensity of pain. This phenomenon explains why 
patients with similar objective tissue changes can report markedly different levels of subjective pain.7 Accordingly, CS 
emerges as a key factor shaping not only the clinical presentation but also the prognosis of musculoskeletal diseases.

The introduction of the IASP nociplastic pain concept in 2017 marked a major advance.8,9 This category emphasizes 
pain arising from altered pain modulation within the CNS and is defined as “Pain that arises from altered nociception 
despite no clear evidence of actual or threatened tissue damage causing the activation of peripheral nociceptors or evidence 
for disease or lesion of the somatosensory system causing the pain”. The term is relevant because not all chronic pain states 
can be explained solely by structural or tissue damage. Recognizing nociplastic pain enables clinicians and researchers to 
broaden the mechanistic understanding of chronic pain, refine diagnosis, and optimize therapeutic approaches.10

Nociplastic conditions remain challenging to diagnose and treat because they lack clear objective biomarkers and are 
often driven by multifactorial mechanisms. The role of CS is most prominent in FM, OA, RA, and PsA, underscoring the 
need for an in-depth analysis of its diagnostic and therapeutic dimensions.

Despite substantial clinical advances in studying FM, OA, RA, and PsA, fundamental knowledge of the pathophy
siological mechanisms of pain in these disorders remains fragmentary and insufficiently systematized. Comparative 
analysis of the nociplastic component caused by CS, hyperalgesia, and allodynia requires special attention. The absence 
of an integrated understanding of shared and distinct pathogenetic patterns across these conditions limits the integration 
of novel diagnostic criteria and the development of effective therapeutic strategies. A foundational appraisal of the 
common mechanisms of CS and nociplastic pain is therefore essential to deepen contemporary concepts and to shape 
promising directions for interdisciplinary research.

Scope of the Review
This review synthesizes current evidence on central sensitization (CS) as a driver of nociplastic pain across four high- 
prevalence conditions – fibromyalgia (FM), osteoarthritis (OA), rheumatoid arthritis (RA), and psoriatic arthritis (PsA), with 
a focus on how CS explains the dissociation between tissue pathology/inflammation and pain intensity. We compare inter- 
disease similarities and differences in mechanisms (descending inhibition failure, facilitated temporal summation, maladap
tive cortical/limbic plasticity), clinical phenotypes (hyperalgesia, allodynia, pain catastrophizing, sleep/mood comorbidity), 
and measurement paradigms including quantitative sensory testing (QST), temporal summation (TS), conditioned pain 
modulation (CPM), the Central Sensitization Inventory (CSI), and neurophysiologic and neuroimaging indicators.

To assess the current state of knowledge, we retrieved publications (1990–2025) from the bibliographic/scientometric 
databases PubMed (n=732), Scopus (n=513), Web of Science (n=312), and Google Scholar (n=300), covering nociplastic 
pain, central sensitization, and diagnostic and therapeutic approaches to chronic musculoskeletal pain.

In stage one, we conducted a search (Figure 1) using the keywords: “nociplastic pain”, “central sensitization”, 
“musculoskeletal pain”, “fibromyalgia”, “osteoarthritis”, “rheumatoid arthritis”, “psoriatic arthritis”, “diagnosis”, and 
“treatment.”

In stage two, article abstracts were screened and records not meeting the study criteria were excluded.
In stage three, full texts of the selected articles were assessed for eligibility and relevance to the review aims.
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Inclusion criteria for content analysis were: (1) reporting contemporary data on the pathophysiology of central 
sensitization, its role in nociplastic pain, diagnostic methods, and treatment; (2) alignment with core principles of 
evidence-based medicine; and (3) open-access availability of the full text.

The review was prepared in accordance with key elements of the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guideline.11

Neurobiological Mechanisms of Pain Chronification
Pain is a complex clinical phenomenon that can be classified by pathogenesis, course, etiology, and anatomical location. 
By mechanism, pain is divided into nociceptive, neuropathic, and nociplastic; by course, into acute and chronic; by 
etiology, into malignant and non-malignant; and by topography, into region- or organ-specific pain.12

Chronic pain syndromes frequently lack a clear nociceptive source or demonstrate a mismatch between structural 
changes and pain intensity, disability, and associated symptoms such as fatigue, sleep disturbance, and cognitive 
impairment. In these cases, central sensitization (CS) represents a key mechanism of chronic pain and is defined by 
altered nociceptive processing in the absence of sufficient tissue damage or somatosensory system pathology.10 

Accordingly, pain is classified into nociceptive, neuropathic, and nociplastic types, reflecting distinct but overlapping 
pathogenetic mechanisms relevant for diagnosis and treatment.

Nociceptive pain is the most prevalent type and results from activation of nociceptors by mechanical injury, 
inflammation, or ischemia. Nociceptors are located on free nerve endings of primary afferent fibers and transduce 
peripheral stimuli into neural impulses perceived by the central nervous system (CNS) as pain.13,14 Primary afferents 
include Aβ fibers mediating touch and vibration, Aδ fibers transmitting fast, sharp pain, and unmyelinated C fibers 
conveying slow, diffuse, burning pain.15 Typical clinical examples include acute trauma, peptic ulcer disease, and 
arthritis.13,14 Pain generation involves transduction, transmission, perception, and modulation. Tissue injury induces 
release of substance P (SP), prostaglandins (PGs), bradykinin, and histamine, while modulation is mediated by 
endogenous endorphins, norepinephrine, and serotonin.16

Figure 1 PRISMA 2020 flow diagram for the selection of publications in systematic reviews and meta-analyses. 
Abbreviation: NRAT, national repository of academic texts.
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Neuropathic pain arises from damage to or disease of the somatosensory nervous system and is defined by the 
International Association for the Study of Pain (IASP) as pain caused by a lesion or disease of this system. It is usually 
chronic, treatment-resistant, and presents as burning, shooting, or electric shock-like pain. Etiologies include post-stroke 
pain, spinal cord injury, postherpetic neuralgia, and carpal tunnel syndrome.17 Diabetic polyneuropathy is a common 
example, resulting from hyperglycemia-induced peripheral nerve damage with distal sensory deficits and chronic pain.18

Nociplastic pain arises from altered nociceptive processing within the CNS and is mediated by CS.19 In 2017, the 
IASP defined nociplastic pain as pain arising from altered nociception without evidence of tissue damage or somato
sensory system lesions.9,13 Common examples include fibromyalgia (FM), irritable bowel syndrome, chronic low back 
pain, migraine, chronic fatigue syndrome, and non-traumatic neck pain.20 FM represents the paradigmatic nociplastic 
disorder, characterized by widespread pain, fatigue, sleep disturbance, and depressive symptoms.13

The pathophysiology of nociplastic pain reflects an imbalance between excitatory and inhibitory neurotransmission 
within the CNS. Elevated SP, excessive glutamate release, and hyperactivation of N-methyl-D-aspartate (NMDA) and α- 
amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors induce sustained neuronal depolarization and 
CS.21,22 Excessive activation of astrocytes and microglia promotes chronic neuroinflammation and amplifies spinal 
nociceptive transmission, while dysfunction of descending serotonergic and noradrenergic antinociceptive pathways 
further enhances pain signaling. Reduced γ-aminobutyric acid (GABA) weakens inhibitory control and sustains neuronal 
hyperexcitability.21,22 Elevated glutamate correlates with FM severity, whereas reduced GABA correlates with pain 
intensity.23 Increased cerebrospinal fluid SP levels further confirm the role of neuropeptides in maintaining CS and pain 
chronification.13,14 A comparative overview of pain mechanisms is presented in Table 1.

The principal clinical manifestations of CS are hyperalgesia and allodynia. Hyperalgesia is defined as increased pain 
intensity or reduced thresholds to noxious stimuli and initially develops as primary hyperalgesia at the injury site, serving 
a protective function.14,46 PGs enhance nociceptor sensitivity and promote secondary hyperalgesia via central amplifica
tion. CS consolidates pain through increased excitability of dorsal horn and supraspinal neurons, expansion of receptive 
fields, and failure of inhibitory mechanisms.

Allodynia refers to pain elicited by normally non-painful stimuli and reflects pathological sensory reorganization. 
Following nerve injury, tactile Aβ afferents form aberrant synapses in lamina II of the dorsal horn. Prostaglandin E2 

(PGE2), generated via cyclooxygenase activity, stabilizes neuronal hyperexcitability and maintains CS.14,46,47

Glial activation is central to chronic pain maintenance. Microglia and astrocytes are activated by adenosine tripho
sphate (ATP), chemokines, SP, and calcitonin gene–related peptide (CGRP), releasing mediators that amplify neuronal 
excitability.48 After nerve injury, ATP-sensitive receptor upregulation promotes microglial hyperactivity and mechanical 
allodynia. The fractalkine pathway is critical: cathepsin S-mediated cleavage of CX3CL1 (fractalkine) activates micro
glia via CX3CR1, which is overexpressed after nerve trauma. Mechanical allodynia is attenuated by CX3CR1 blockade 
and abolished in Cx3cr1 knockout models.49,50 Similar microglial activation occurs after fractures and orthopedic 
surgery.51–53 Astrocytes further contribute through impaired glutamate clearance, maladaptive synaptogenesis, and 
sustained release of TNF, interleukins, and neurotrophins.

Peripheral sensitization develops at sites of tissue injury and inflammation due to mediators including ATP, 
bradykinin, serotonin, norepinephrine, PGE2, nerve growth factor, SP, and local acidosis. Key ion channels include 
Transient Receptor Potential Vanilloid 1 (TRPV1), voltage-gated sodium channels Nav1.7–Nav1.9, and mechanosensi
tive Piezo channels.14,54–58 Neurogenic inflammation mediated by SP, CGRP, and neurokinins induces vasodilation, 
vascular permeability, and immune-cell infiltration, contributing to migraine and complex regional pain syndrome.59–61

Bidirectional nociceptor–immune interactions further amplify sensitization; for example, neuronal CCl2 regulates 
macrophage activation in dorsal root ganglia after chemotherapy, promoting neuropathic pain.62,63 Sustained nociceptor 
input induces CS, characterized by glutamate and SP release, NMDA and AMPA receptor activation, and reduced 
inhibitory control mediated by GABA, glycine, adenosine, endogenous opioids, and cannabinoids.65 Proinflammatory 
cytokines such as tumor necrosis factor-α (TNF-α) and interleukin-1β (IL-1β) activate intracellular cascades including 
protein kinase A (PKA), protein kinase C (PKC), and mitogen-activated protein kinases (MAPKs). Activation of p38 
MAPK enhances TRPV1 activity and stabilizes chronic hyperexcitability.54
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Table 1 Comparative Characteristics of the Main Types of Pain

Criterion Nociceptive Pain Neuropathic Pain Nociplastic Pain

IASP definition Pain arising from actual or threatened 

tissue damage and activation of 
nociceptors24

Pain caused by a lesion or disease of the 

somatosensory nervous system17

Pain arising from altered nociception without clear evidence of actual or 

threatened tissue damage or disease of the somatosensory system19,25

Primary mechanism Activation of peripheral pain receptors 
(nociceptors)26,27

Injury, degeneration, or hyperexcitability of 
nerve fibers17,28

Central sensitization and dysfunction of pain modulatory systems20,28

Primary trigger Physical injury, inflammation27 Nerve trauma, compression, demyelination, 
metabolic disorders17,28

Imbalance between excitatory and inhibitory mechanisms in the CNS19,25

Clinical features Acute, localized pain; proportional to 
degree of tissue damage29

Burning, shooting, stabbing pain; often with 
paresthesias, dysesthesias, hyperpathia17

Diffuse, widespread pain, often disproportionate to tissue change; allodynia 
and hyperalgesia present19,28

Typical manifestations Localized pain that subsides after removal 
of the cause27

Spontaneous pain, allodynia, hyperalgesia, 
“electric shock–like” pain17

Chronic pain without clear morphological substrate; heightened stimulus 
sensitivity; fatigue, sleep disturbance, cognitive complaints19,25

Examples Fractures, arthritis, appendicitis, 
postoperative pain30

Diabetic polyneuropathy, radiculopathy, 
postherpetic neuralgia, multiple sclerosis17

Fibromyalgia, irritable bowel syndrome, chronic low back pain without 
structural changes, chronic fatigue syndromes31–33

Relation to tissue injury Directly proportional to presence and 
severity of damage27

Often persists after healing of the primary 
lesion34,35

Poor correspondence between morphological change and subjective pain 
intensity19

Diagnostic criteria Clinical exam; imaging (X-ray, MRI, CT); 
laboratory markers of inflammation24,36

Neurophysiological tests (EMG, nerve 
conduction studies), pain scales, clinical 

assessment37

Central Sensitization Inventory; quantitative sensory testing; conditioned 
pain modulation; exclusion of nociceptive and neuropathic causes6,38–40

Treatment strategies NSAIDs, analgesics, physiotherapy, 

removal of the cause41,42

Anticonvulsants, antidepressants, local 

anesthetics, physical rehabilitation17

Multimodal care: cognitive-behavioral therapy, exercise,43 

pharmacotherapy (duloxetine, pregabalin), neuromodulation33,44,45

Prognosis Favorable when the underlying cause is 

corrected27

Depends on extent of nerve system injury; 

often chronic course17

Frequently chronic and relapsing; requires comprehensive, individualized 

strategies25,33
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Inflammation, neurogenic inflammation, and neuroinflammation differ in localization but synergistically drive chronic 
pain, as summarized in Table 2.

Fibromyalgia (FM) as a Model of Nociplastic Pain in the Context of Comorbid Syndromes
Early clinical descriptions resembling FM date back to the 19th century, when physicians began noting chronic 
musculoskeletal pain without overt morphological changes. A pivotal step was the introduction in 1904 of the term 
“fibrositis” by the British neurologist William Richard Gowers (1845–1915), who posited local inflammatory processes 
in fibrous tissue.64,65 This term was widely used in the medical literature for several decades, until the 1970s–1980s, 
when accumulating clinical observations called its pathogenetic accuracy into question. At that time, the hypothesis 
emerged that the central nervous system plays a leading role in the genesis of chronic pain syndromes.65

Further conceptual development occurred in the mid-20th century. In 1950, the British rheumatologist Graham 
Harvey (1904–1977) described fibrositis as a “pain syndrome” existing in the absence of specific organic changes.66 

This stance effectively stripped the “fibrositis” concept of a localist, inflammatory basis and emphasized the systemic and 
functional nature of the disorder. That perspective laid the groundwork for subsequently viewing FM as chronic pain with 
pronounced neuropathic and neuroendocrine components.

A landmark advance came in the mid-1970s, when Canadian researchers Hugh Smythe (1915–1989) and Harvey 
Moldofsky (b. 1937; https://orcid.org/0000-0002-5234-8864) introduced the term “fibromyalgia” and first described 
“tender points” (areas of heightened pain sensitivity that became important diagnostic criteria).67 Their work was pivotal, 
enabling abandonment of the term “fibrositis” and shifting the focus from hypothetical inflammation to the clinical pain 
phenotype that integrates both somatic and neuropsychological mechanisms.

The culmination of the modern diagnostic paradigm was the adoption in 1990 by the American College of Rheumatology 
(ACR) of standardized diagnostic criteria for FM.68 These were the first official recommendations that unified diagnostic 
approaches and provided a robust foundation for subsequent epidemiological and clinical research. The criteria remained 
influential for decades and were recently updated in line with contemporary concepts of FM pathogenesis.64,68 The same 
group defined FM pain as widespread if present in the left and right sides of the body, above and below the waist, with pain in 
the axial skeleton (cervical spine, anterior chest wall, thoracic and lumbar spine) for a continuous duration of at least 3 months. 
Clinical confirmation requires pain in 11 of 18 specifically defined tender points, as shown in Figure 2A.69

Further advances in understanding the pathophysiological mechanisms of FM have come from research in the 
neurobiology of pain. The hypothesis that CS predominates in patients with FM rests primarily on findings from 
functional neuroimaging and biochemical analyses of cerebrospinal fluid, which demonstrate disturbances in pain 
neurotransmission systems.70

Accumulating evidence from functional magnetic resonance imaging (fMRI) provides compelling neurobiological 
confirmation of CS as a core mechanism underlying chronic musculoskeletal pain syndromes, particularly FM, and as an 
important contributor to persistent pain in osteoarthritis OA and inflammatory arthritis. Task-based, resting-state, and 
spinal cord fMRI studies converge in demonstrating abnormal amplification and dysregulation of nociceptive processing 
at multiple levels of the central nervous system.

Table 2 Comparison of Inflammation, Neurogenic Inflammation, and Neuroinflammation (Adapted from Ji et al48)

Characteristic Inflammation Neurogenic Inflammation Neuroinflammation

Localization Peripheral tissues (skin, muscles, 

internal organs, except the brain)

Predominantly skin and peripheral tissues Nervous system: peripheral nerves, dorsal 

roots, trigeminal ganglia; CNS  
(spinal cord and brain)

Main features Impaired circulation, edema, 
immune cell infiltration, mediator 

release

Activation of C-fibers, local release of 
neuropeptides, edema

Blood–brain barrier disruption, immune cell 
infiltration, glial activation, production of 

inflammatory cytokines

Role in pain Initiation and limitation of acute 

pain, transition to chronicity

Induction of pain, involvement in migraine, 

complex regional pain syndrome

Maintenance of chronic pain, transition from 

acute to persistent pain
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In fibromyalgia, task-based fMRI studies using pressure or thermal pain paradigms consistently reveal exaggerated 
blood oxygen level–dependent (BOLD) responses in classical pain-processing regions, including the insular cortex, 
anterior cingulate cortex (ACC), primary and secondary somatosensory cortices (S1/S2), and the thalamus, even when 
stimuli are of low intensity or normally non-noxious. Importantly, Hubbard et al demonstrated abnormal salience 
attribution to pain onset and offset, with disproportionate cortical activation relative to stimulus intensity, supporting 
the concept of lowered central pain thresholds and amplified nociceptive gain in FM71 These findings directly 
substantiate CS as a mechanism exceeding normal physiological pain responses and explain the pronounced hyperalgesia 
and allodynia observed clinically.

Resting-state fMRI further refines this model by showing altered intrinsic brain network organization in FM. 
Specifically, increased functional connectivity between the default mode network (DMN) and the insular cortex has 
been reported, with the magnitude of these changes closely dependent on current clinical pain intensity.72 Such aberrant 
coupling suggests that pain-related processing becomes embedded into baseline brain activity, generating a persistent 
“pain background” even in the absence of external stimuli. This persistent representation of pain is accompanied by 
impaired descending inhibitory control, reinforcing the central sensitization phenotype.

Beyond cortical and subcortical structures, spinal cord fMRI provides evidence that CS in FM involves early 
amplification of nociceptive signaling at the spinal level. During paradigms of temporal summation, patients with FM 
exhibit enhanced neural activity in the dorsal horn and ascending spinal pathways compared with healthy controls.73 

These findings indicate that abnormal nociceptive facilitation is not confined to supraspinal networks but begins at the 
earliest stages of central pain transmission, contributing to sustained hyperexcitability throughout the neuraxis.

In osteoarthritis, fMRI studies demonstrate a different but related pattern. Both task-based and resting-state paradigms 
reveal altered activation of the insula, ACC, and sensorimotor cortex, reflecting central pain amplification that correlates only 

Figure 2 Evolution of diagnostic criteria for fibromyalgiaLettered panels: (A) – ACR (American College of Rheumatology) 1990 criteria: required pain at 11 of 18 specified 
tender points, numbered on the schematic. (B) – ACR 2010, 2011, 2016 and FAS 2019 criteria: the emphasis progressively shifted from tender points to pain 
widespreadness (Widespread Pain Index, WPI) and symptom severity (Symptom Severity Scale, SSS). ACR 2010: first replaced “tender points” with a count of painful 
sites (WPI; 19 areas) plus the SSS. ACR 2011: refined questionnaire wording and introduced a self-report questionnaire to avoid reliance on clinician palpation. ACR 2016: 
fully standardized WPI (19 regions) + SSS, and added the requirement of pain in ≥4 of 5 anatomical regions (left, right, upper, lower, axial). FAS 2019 (Fibromyalgia 
Assessment Status): the body is divided into 19 regions – jaw, shoulder, arm, thigh, lower leg, Hip/gluteal area, and chest (all left and right), plus neck, thoracic spine, lumbar 
spine, abdomen, and breasts/sternum. (C) – AAPT (ACTTION – American Pain Taxonomy) criteria: for FM, apply Multisite Pain (MSP) across 9 body regions; FM is 
considered probable if pain lasts ≥3 months and involves ≥4 of the 9 regions. Numerical labels for Panel 2A (tender points): (a) Occiput: bilaterally at the insertions of the 
suboccipital muscles (mm. suboccipitales). (b) Cervical region: bilaterally at the anterior intertransverse spaces at C5–C7 (vertebrae cervicales V–VII). (c) Trapezius muscle: 
bilaterally at the midpoint of the upper border (m. trapezius). (d) Supraspinatus muscle: bilaterally above the scapula near the midline (m. supraspinatus). (e) Second rib: 
bilaterally at the second costochondral junction (articulatio costochondralis II). (f) Lateral epicondyle of the humerus: bilaterally 2 cm distal to the epicondyle (epicondylus 
lateralis humeri). (g) Gluteal region (gluteus maximus): bilaterally in the upper outer quadrant (m. gluteus maximus). (h) Greater trochanter: bilaterally posterior to the greater 
trochanter (trochanter major). (i) Knee joint: bilaterally on the medial aspect, proximal to the joint line (articulatio genus).
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weakly with the extent of structural joint damage.74,75 These observations support the concept of secondary central sensitiza
tion, whereby prolonged peripheral nociceptive input from degenerative joint pathology induces maladaptive plasticity within 
central pain networks. Clinically, this explains why pain severity in OA often persists or escalates despite relatively modest 
radiographic changes and why pain may remain refractory even after successful surgical intervention.

Evidence in RA, although more limited, points in the same direction. Task-based and resting-state fMRI studies reveal 
altered pain processing in insular, limbic, and prefrontal regions, particularly in patients who continue to experience pain 
despite low inflammatory activity or clinical remission.76,77 These neurofunctional alterations provide objective support 
for the dissociation between pain intensity and inflammatory markers observed in a substantial subset of RA patients and 
indicate that CS contributes meaningfully to residual, non-inflammatory pain.

Taken together, the fMRI data summarized in Table 3 demonstrate that CS is not a phenomenon restricted to 
fibromyalgia but represents a shared neurobiological mechanism across chronic musculoskeletal pain conditions. In 
FM, CS is primary and dominant, shaping the entire clinical phenotype. In OA and RA, CS develops secondarily, driven 
by prolonged peripheral nociceptive input and sustained immune-mediated inflammation, yet it becomes a critical 
determinant of pain persistence and treatment resistance.

Finally, emerging neuroimaging data in psoriatic arthritis indicate involvement of the insular cortex and affective pain 
networks, with neurofunctional alterations associated with a persistent pain burden. Although still limited, these findings 
suggest a potential overlap between inflammation-driven nociceptive mechanisms and centrally mediated nociplastic 
processes, positioning central sensitization as a contributory factor in pain chronification in psoriatic arthritis.78 These 
convergent neuroimaging findings provide a robust mechanistic framework for the concept of nociplastic pain and 
underscore the necessity of phenotyping pain mechanisms to avoid misinterpretation of disease activity and unjustified 
escalation of anti-inflammatory therapy.

Synthesizing these findings, the convergent neuroimaging and neurochemical evidence substantiates the reality of 
pain in patients with FM, countering any presumption of a psychogenic or “imagined” origin. At the same time, current 
data do not definitively identify the primary source of pathological nociception, since similar patterns of heightened 
neuronal activity in brain regions responsible for pain processing are also observed in patients with neuropathic pain, 
both in humans and in animal models.78,79 This underscores shared pathophysiological mechanisms across chronic pain 
conditions of diverse etiology while leaving open the question of changes specific to FM.

In recent years, increasing attention has focused on the role of autoantibodies in FM pathogenesis. This line of inquiry 
gained momentum following an experimental study convincingly demonstrating, in an animal model, that passive 
transfer of immunoglobulin G (IgG) from the serum of patients with FM, but not from controls, can induce pain 
hypersensitivity. Administration of this IgG to healthy mice produced sensory hypersensitivity via sensitization of 
nociceptive afferent neurons in the dorsal root ganglia.80,81 These results support a direct effect of antibodies on 
peripheral nervous system structures, marking a fundamentally new step in our understanding of FM pathogenesis.

Thus, the evolution of concepts regarding FM reflects a shift from a localized inflammation model to recognition of 
the leading role of central sensitization mechanisms. This change has not only altered terminology but also substantially 
influenced contemporary approaches to the pathogenesis of chronic pain, paving the way for novel therapeutic strategies 
and multidisciplinary management. At present, the prevailing view considers FM a central sensitization syndrome.20,82

The clinical presentation of FM is heterogeneous, with chronic widespread musculoskeletal pain as its defining 
feature, commonly accompanied by severe fatigue, sleep disturbances, cognitive dysfunction, and emotional lability. 
Epidemiological data indicate that FM has substantial medico-social significance, given its pronounced negative impact 
on productivity and quality of life.83,84

Prevalence estimates, however, vary considerably across countries and study settings. Such variability is expected for 
a nociplastic condition in which case identification relies heavily on self-reported multisymptom burden closely linked to 
CS. In a cross-culturally adapted German validation of the Central Sensitization Inventory (CSI-GE), mean CSI scores 
were markedly higher in individuals with fibromyalgia (54.9 ± 11.7) compared with healthy controls (18.4 ± 9.3), 
demonstrating a quantifiable population-level “СІ symptom load” that may differ across cultural contexts.85

Consistently, in a large clinical cohort of patients with fibromyalgia (n = 562), 35.4% exhibited CSI scores ≥40, and CSI 
showed moderate-to-strong correlations with established fibromyalgia severity indices (FIQR ρ = 0.542; modFAS ρ = 0.580; 
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Table 3 Functional Magnetic Resonance Imaging (fMRI) Evidence of Central Sensitization Across Chronic Musculoskeletal Pain Conditions

Condition fMRI Approach Key Brain Regions 
Implicated

Principal Findings Interpretation in the Context of Central 
Sensitization

Fibromyalgia Task-based fMRI 

(pressure, thermal pain)71

Insula, anterior cingulate cortex 

(ACC), S1/S2, thalamus

Exaggerated BOLD responses to low-intensity or 

non-noxious stimuli

Lowered central pain thresholds and amplified 

nociceptive processing

Resting-state fMRI72 Default mode network (DMN), 

insula, prefrontal cortex

Increased DMN–insula connectivity; altered network 

integration

Persistent baseline representation of pain and 

impaired endogenous pain inhibition

Spinal cord fMRI73 Dorsal horn, ascending spinal 

pathways

Enhanced spinal cord responses to sensory 

stimulation

Early amplification of nociceptive signaling 

contributing to CS

Osteoarthritis Task-based and resting- 

state fMRI74,75

Insula, ACC, sensorimotor 

cortex

Central pain amplification correlating weakly with 

structural damage

Secondary central sensitization driven by 

prolonged peripheral nociceptive input

Rheumatoid arthritis Task-based fMRI  

(limited data)76,77

Insula, limbic and prefrontal 

regions

Altered pain processing in patients with residual pain 

despite low inflammatory activity

Contribution of CS to pain–inflammation 

dissociation

Psoriatic arthritis Emerging neuroimaging 

studies78

Insula, affective pain networks Neurofunctional changes associated with persistent 

pain burden

Possible overlap of inflammatory and nociplastic 

mechanisms
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PDS ρ = 0.518), indicating that epidemiological estimates are sensitive to how different populations perceive, express, and 
report CS-related symptoms.38

This phenomenon may partly explain extremely low prevalence estimates reported in certain regions, such as 
Mainland China (0.03–0.12%), where clinical impact profiles appear milder and therefore less likely to reach diagnostic 
thresholds. In a multicenter Chinese study, patients with fibromyalgia showed comparatively lower functional impairment 
and symptom burden, which the authors explicitly discuss as a potential contributor to under-recognition at the 
population level.84

Additional support for the epidemiological relevance of CS comes from population-based studies demonstrating that 
CS-related symptoms extend beyond formally diagnosed fibromyalgia. In the original CSI validation, clinically relevant 
CSI scores (≥40) were observed not only in fibromyalgia but also in 10–20% of individuals with chronic musculoskeletal 
pain without an FM diagnosis, indicating that epidemiological prevalence estimates capture only the upper tail of 
a broader CS spectrum.86

Cross-national comparisons further suggest that differences in diagnostic uptake may reflect culturally shaped 
thresholds for reporting fatigue, sleep disturbance, and cognitive complaints rather than a true absence of CS. For 
example, comparative studies of Portuguese and Brazilian fibromyalgia cohorts revealed similar pain intensity but 
significantly different levels of fatigue, emotional distress, and cognitive symptoms – core features of CS – highlighting 
the modulatory role of sociocultural context on the clinical phenotype detected in epidemiological surveys.87

Finally, longitudinal population-based evidence supports a temporal relationship between CS and the development of 
chronic pain. In a prospective cohort study, higher baseline CS scores were shown to precede and predict the onset of 
chronic musculoskeletal pain, providing mechanistic support for a causal framework in which social stressors and 
contextual vulnerability promote CS, which subsequently shapes future prevalence patterns of fibromyalgia and related 
nociplastic pain conditions.88

As noted by Sluka K.A. et al,70 the diagnosis assigned to a patient with FM often depends on the specialist first 
consulted; the same clinical profile may receive different nosological labels, leading to fragmented care pathways and 
multiple diagnoses Gastroenterologists typically invoke categories of functional gastrointestinal disorders, chiefly 
irritable bowel syndrome, non-ulcer dyspepsia, and esophageal motility disorders to explain abdominal pain, bloating, 
postprandial discomfort, and transit disturbances Urologists commonly manage patients with predominant pelvic pain 
and dysuric symptoms under the umbrellas of interstitial cystitis/bladder pain syndrome, chronic prostatitis/chronic 
pelvic pain syndrome, as well as vulvodynia or vestibulitis of the vulva. Dentists, in turn, most often encounter 
temporomandibular disorders characterized by orofacial pain, myofascial dysfunction, and palpation-induced hyperalge
sia. Despite differences in nosological “labels”, these clinical clusters substantially overlap, forming a continuum of 
chronic comorbid pain syndromes and explaining frequent patient movement across specialties.

The concept of these comorbid conditions rests on a shared neurobiological substrate: enhanced nociceptive proces
sing together with insufficiency of descending inhibitory pathways in the CNS. In practice, this manifests as lowered pain 
thresholds, allodynia, widespread pain, and a stable cluster of accompanying symptoms: fatigue, fragmented sleep, 
cognitive dysfunction, and mood lability. This symptom organization supports viewing FM as a “model” of nociplastic 
pain capable of integrating gastroenterological, urological, and dental phenotypes within a single CNS-mediated 
pathophysiological framework.89

Epidemiological studies indicate that FM prevalence varies substantially by geographic region. In Europe the average 
prevalence is approximately 2.64%, in North America 2.41%, and in some parts of Asia it does not exceed 1.62%.90 

Notably, wide discrepancies reflect methodological differences in case definition, heterogeneity of age groups included, 
and sociocultural factors that influence diagnosis and case ascertainment. For example, a large population-based study in 
Spain reported a prevalence of about 2.4%, whereas in the United States it was somewhat lower (around 2.0%).91 Thus, 
comparative analyses suggest that the true scope of the problem likely exceeds official statistics. Across studies, women 
account for 80% to 96% of FM cases.91 However, recent systematic reviews and meta-analyses refine this paradigm: 
pooled international data estimate global FM prevalence at roughly 3.98% in women versus 2.40% in men, an apparently 
modest but statistically significant difference.92 Sex differences in FM prevalence and diagnosis are likely influenced by 
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social stigma surrounding a predominantly “female” condition and by sociocultural features of Western countries, where 
men less often seek care for chronic pain symptoms, limiting accurate diagnosis.83

A distinct clinical subset comprises individuals with FM in whom the disorder coexists with conditions characterized 
by a persistent peripheral nociceptive drive for example, autoimmune inflammatory diseases, sickle cell anemia, or 
advanced degenerative joint disease. Such cases have traditionally been described as “secondary” FM.70,84

Accordingly, in patients with suspected FM it is essential, first, to purposefully identify co-occurring phenotypes within 
the cluster of chronic comorbid pain syndromes: functional gastrointestinal disorders (irritable bowel syndrome, non-ulcer 
dyspepsia, esophageal motility disorders), interstitial cystitis/bladder pain syndrome, chronic prostatitis/chronic pelvic pain 
syndrome, vulvodynia or vulvar vestibulitis, and temporomandibular disorders. The presence of these phenotypes supports 
a nociplastic pain mechanism and justifies a multimodal treatment strategy. Second, in the subgroup with a prominent 
peripheral nociceptive component, priority should be given to reducing or eliminating the peripheral driver, which not only 
diminishes afferent input but may also “off-load” the CNS, attenuating CS manifestations and improving rehabilitative 
potential.70 Third, regardless of the clinical scenario, management must move beyond organ-centric thinking. FM rarely 
occurs in isolation, so the therapeutic program should integrate control of peripheral triggers with interventions targeting 
central mechanisms: normalizing sleep, addressing affective-cognitive factors, prescribing graded physical activity, and 
employing rational pharmacotherapy with explicit consideration of the nociplastic component.70

Thus, within the spectrum of chronic comorbid pain conditions, FM emerges less as a discrete nosology and more as 
an integrative syndrome dominated by central pain mechanisms. Recognition of comorbid phenotypes, systematic 
identification of peripheral nociceptive sources, and targeted modulation of central processes provide the foundation 
for personalized management, mitigation of symptom burden, and prevention of the chronification of disabling pain.84

Evolution and Refinement of the Diagnostic Criteria for Fibromyalgia
After prolonged debate and successive revisions of diagnostic approaches to FM, the most widely accepted criteria today 
are those proposed by the ACR in 2016 (Table 1).93,94 They represent the culmination of years of refinement of earlier 
recommendations (1990, 2010, 2011), each of which revealed strengths as well as practical limitations.

As noted above, the clinical diagnosis of FM rests on clearly defined criteria and, in particular, requires detection of 
increased tenderness on palpation at ≥11 of 18 standardized tender points.68 It is crucial to emphasize that these are 
tender points, not the so-called trigger points, which are often treated as analogues in clinical practice but are not 
diagnostically identical. This distinction is fundamental, as it influences both the diagnostic process and the selection of 
therapeutic strategies.

Differences between tender and trigger points are summarized in Table 4. Tender points are located predominantly at 
myotendinous junctions, bursae, or fat pads, whereas trigger points arise within muscle tissue and are characterized by 
palpable, taut muscle bands. Clinically, tender points show a symmetric distribution, while trigger points may be asymmetric 

Table 4 Similarities and Differences Between Tender Points and Trigger points69,95,96

Parameter Tender Points Trigger Points

Definition Painful loci in muscles, myotendinous junctions, bursae, 

or fat pads.

Localized areas within muscle that are tender to 

palpation, with taut, contracted fibers producing 
a characteristic referred-pain pattern.

Distribution Symmetric; typically present on both sides of the body. Asymmetric; may occur in any muscle.

Allodynia / hyperalgesia Present at tender points and also in control regions 

throughout the body.

Largely confined to the area of the trigger point.

Treatment Lifestyle modification, therapeutic exercise and 

stretching, cognitive-behavioral therapy, acupuncture/ 
acupressure, massage, yoga, pharmacotherapy for 

fibromyalgia.

Transcutaneous electrical nerve stimulation, dry 

needling, high-intensity focused ultrasound, local 
pressure release, cold/heat applications, injection 

therapies.
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and occur in any muscle. An important diagnostic consideration is that in FM, allodynia and hyperalgesia extend beyond the 
tender points to control regions of the body, whereas with trigger points these phenomena are confined to the local site.69

It is noteworthy that the presence of another somatic or neurological disorder does not preclude a diagnosis of FM, 
underscoring the comorbid nature of this syndrome. The 1990 ACR criteria were repeatedly criticized and subsequently 
revised because of the subjective components involved in clinical examination and the high risk of assessment variability 
by physician and patient.

The updated criteria issued in 2010 and 2011 substantially reduced the emphasis on palpation of tender points and 
proposed a more comprehensive approach based on assessing pain widespreadness and the severity of accompanying 
symptoms. This transformation aimed to create a universal, clinically practical diagnostic framework that accounts not only 
for localized tenderness but also for the full spectrum of clinical manifestations shaping the overall disease picture.93,94,97

According to the 2016 ACR criteria (Figure 2B),98 a diagnosis of FM is established when the following three 
requirements are met:

1. Generalized chronic pain persisting for at least 3 months;
2. Generalized pain is defined as pain in at least 4 of 5 body regions (left upper, right upper, left lower, right lower, axial);99

3. To objectify clinical manifestations, two standardized assessment tools are used – the Widespread Pain Index 
(WPI) and the Symptom Severity Scale (SSS). The diagnosis is considered substantiated if either of the following 
is present:

a. WPI ≥ 7 in combination with SSS ≥ 5, reflecting a high number of painful body sites together with substantial 
symptom intensity;

b. WPI 4–6 in combination with SSS ≥ 9, indicating less extensive pain but a markedly higher burden of systemic 
symptoms such as fatigue, sleep disturbance, or cognitive dysfunction.99

In 2019, the Fibromyalgia Assessment Status (FAS) – a modified set of criteria, was developed to simplify diagnosis and 
enhance its usability in clinical practice. In this system, the body is partitioned into 19 regions (Figure 2B): jaw, shoulder, arm, 
thigh, lower leg, hip/gluteal area, and chest (each left and right), plus the neck, thoracic and lumbar spine, abdomen, and 
breasts/sternum. This framework permits quantitative assessment of pain distribution and its integration with key symptom 
severity, making it suitable for both clinical research and routine care. In parallel, alternative diagnostic criteria were proposed 
under AAPT (ACTTION–American Pain Taxonomy; Figure 2C), grounded in the concept of multisite pain (MSP). These 
criteria grade pain by the number of affected regions (0–9) and consider FM probable when pain persists for ≥3 months and 
involves four or more of the nine regions. AAPT also incorporates concurrent features – particularly sleep disturbance and 
marked fatigue – highlighting the disorder’s multidimensional nature.93,99–101

Over the past three decades, diagnostic approaches to FM have evolved from a localized assessment of tender points 
to multicomponent systems that account for pain distribution, symptom intensity, and their impact on patients’ quality of 
life. Each iteration of the criteria has had strengths and limitations, prompting further modifications and the search for the 
most practical clinical tool. The consolidated differences among the ACR-1990, ACR-2010/2011, ACR-2016, FAS-2019, 
and AAPT criteria are summarized in Table 5.

Table 5 Comparison of Major Diagnostic Criteria for Fibromyalgia

Year/system Core Tenets Body Locations/Body Map Additional Criteria

ACR (1990) Diagnosis requires pain at ≥11 of 18 
tender points.

18 specified tender points (by palpation). Little or no consideration 
of other symptoms.

ACR (2010) Introduced WPI (0–19) + SSS 
(0–12); tender points removed.

19 body areas (WPI). Symptoms for ≥3 months.

(Continued)
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In 2023, the Neuropathic Pain Study Group (NPSG) of the Italian Society of Neurology102 proposed a set of practical 
recommendations reflecting an innovative, contemporary approach to FM diagnosis. This approach integrates classical 
clinical examination with state-of-the-art tools for assessing sensory system function, thereby broadening opportunities 
both to refine diagnostic workflows and to deepen understanding of the disorder’s pathophysiology.103 Particular 
emphasis is placed on the view that FM is increasingly considered not only a central sensitization syndrome but also 
a condition that may exhibit features of peripheral involvement, notably affecting small nerve fibers.104

In parallel, questionnaire-based approaches are widely used to screen for a central sensitization symptom load, 
particularly when comprehensive QST batteries are impractical. The most widely used instrument is the Central 
Sensitization Inventory (CSI; 25 items), which was developed to quantify symptoms associated with central sensitivity 
syndromes (including fibromyalgia). A cutoff value of approximately ≥40 is commonly applied to indicate a clinically 
relevant CS-related symptom burden.86,105 In musculoskeletal disorders, questionnaires assessing neuropathic-like pain 
symptoms are also used as indirect indicators of centrally amplified pain. A prominent example is the (modified) 
painDETECT questionnaire in knee osteoarthritis, where higher scores correlate with QST findings consistent with 
central sensitization.106

Across the four diseases (FM, OA, RA, PsA), questionnaire-based assessments of central sensitization reveal a broadly 
consistent pattern. Fibromyalgia typically shows the highest CSI scores, reflecting CS as a primary and defining pain 
mechanism. In contrast, OA, RA, and PsA exhibit elevated CSI and painDETECT-type scores mainly in specific subgroups, 
particularly in patients with pain disproportionate to structural damage or inflammatory activity, greater disability, and 
poorer patient-reported outcomes.78,106–108 In rheumatoid arthritis, CSI-defined central sensitivity syndrome is associated 
with distinct clinical characteristics and increased reporting of neuropathic-like symptoms, supporting the concept that 
persistent pain may be partially uncoupled from inflammatory activity in a subset of patients.107

In psoriatic arthritis, CSI-defined central sensitization has been linked to greater disease impact, reduced physical 
function, and impaired quality of life. It may also complicate the interpretation of composite disease activity indices that 
rely heavily on patient-reported components.78,108 Thus, although these questionnaires do not provide a mechanistic 
diagnosis of central sensitization, they consistently identify a cross-disease pattern: a gradient ranging from primary 
nociplastic pain dominance in fibromyalgia to secondary or overlay central sensitization phenotypes in OA, RA, and PsA, 
which track with pain persistence, disability, and a potential overestimation of inflammatory disease activity when 
symptom-driven indices are used.78,107,108

Algometry for Assessing Central Sensitization to Pain in Patients with Fibromyalgia
Mechanical hyperalgesia, defined as a reduction in pressure pain thresholds, is commonly associated with pain.109 

Algometry has proven highly effective as a standardized tool for quantifying both central allodynia and various forms of 

Table 5 (Continued). 

Year/system Core Tenets Body Locations/Body Map Additional Criteria

ACR (2011) Refined questionnaires; introduced 

a self-report questionnaire.

Same 19 areas. Patient self-completion.

ACR (2016) Standardized WPI + SSS; added 

rule: pain in ≥4 of 5 regions (left, 
right, upper, lower, axial).

19 areas grouped into 5 regions. Symptoms ≥3 months; 

diagnosis not excluded by 
comorbid conditions.

FAS (2019) Modified, streamlined system for 
routine clinical use.

19 areas: jaw, shoulder, arm, thigh, lower leg, hip/gluteal 
region, chest (left/right), plus neck; thoracic and lumbar 

spine; abdomen; breasts/sternum.

Quantitative grading of 
syndrome severity and 

change over time.

AAPT / MSP 
(2019)

Uses Multisite Pain Scale (0–9); pain 

≥3 months in ≥4 of 9 regions.

9 body regions. Also considers sleep 

problems and fatigue.

Abbreviations: AAPT, ACTTION–APS Pain Taxonomy; ACR, American College of Rheumatology; FAS, Fibromyalgia Assessment Status; MSP, multisite pain; WPI, 
Widespread Pain Index; SSS, Symptom Severity Scale.
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hyperalgesia in patients with FM, as well as across a broad range of other chronic pain syndromes. The method detects 
even minimal changes in pain threshold, conferring a significant advantage over cruder clinical tests. In the literature, 
algometry is often imprecisely referred to as dolorimetry or equated with quantitative sensory testing (QST). However, 
such terminology is partly inaccurate. While QST shares methodological foundations, it encompasses a broader evalua
tion of sensory function, whereas algometry focuses primarily on the standardized measurement of pressure pain 
threshold under mechanical loading.110

Algometry enables assessment of individual sensitivity to nociceptive stimuli across multiple body regions, substan
tially improving the precision of detecting abnormalities in pain processing. Various stimulus modalities can be employed 
including pressure, heat, cold, and electrical stimuli, allowing a more comprehensive characterization of nociceptive 
mechanisms. This multiparametric evaluation provides an in-depth, exhaustive analysis of pathological sensory 
responses, which is particularly pertinent in FM, where central sensitization plays a leading role.110

Clinical studies have also confirmed that algometry-captured pain responses correlate closely with the intensity of 
clinical pain experienced by patients with FM.110

Consensus statements from leading experts emphasize the utility of a standardized QST protocol, for which normative 
reference data are already available.111,112 This is particularly important to ensure between-center reproducibility and 
enable data comparison in large multicenter studies. Among the various QST parameters, two nociceptive stimuli are 
considered most clinically informative and can be incorporated into an abbreviated protocol (the pressure pain threshold 
(PPT) and the cold pain threshold (CPT)).113,114 Using these tests markedly reduces participant burden in large-scale 
investigations without sacrificing informativeness.

According to the QST consensus statement, at least two parameters should be employed to adequately assess the functional 
state of the nociceptive system. Specifically, CPT reflects the functional activity of thin afferent fibers, whereas PPT primarily 
characterizes the function of larger sensory fibers.112 This approach provides a more comprehensive interrogation of the pain 
system and allows for more precise identification of the mechanisms underlying sensory dysfunction.

Particular attention should be paid to data derived from large population-based cohorts. Such studies minimize 
selection bias and encompass a broader spectrum of clinical and demographic characteristics, making them valuable for 
examining individual variability in pain sensitivity.115 Access to reliable reference values for pain sensitivity stratified by 
sex and age enables more precise identification of hypersensitivity or lowered pain thresholds, facilitates deeper 
phenotyping of pain mechanisms and prognosis,113,116 and supports optimization of therapeutic strategies.117,118 

Accordingly, QST is regarded not only as a research tool but also as an important component of personalized medicine, 
allowing targeted interventions based on the identified sensory phenotype.

Pressure pain sensitivity is most commonly assessed using an electronic algometer. The participant is carefully 
instructed to press a stop button as soon as the sensation changes from pressure to pain, defined as the pressure pain 
threshold (PPT) or when the pressure becomes intolerable (pressure/pain tolerance). Typically, the mean of three trials is 
calculated for each test site, with 30–60 seconds of rest between trials to avoid temporal summation.105 Recent studies, 
however, have shown high measurement reliability (intraclass correlation coefficient ICC 0.86–0.99) can also be 
achieved using two series of three repetitions or a single block of four repetitions.119,120

Recording PPT values enables mapping of individual sites as well as entire muscles or anatomical regions. This laid 
the groundwork for a new approach to visualizing pain sensitivity the construction of topographical pressure pain 
sensitivity maps.121 This method vividly depicts spatial variability in pain thresholds across regions, allowing a more 
precise and comprehensive assessment of the spatial characteristics of the nociceptive response.

The use of topographical pressure-sensitivity maps has substantially influenced current understanding of pain 
perception and processing. These maps make it possible to identify areas of increased or decreased sensitivity, trace 
the spread of hyperalgesia, and differentiate local from generalized sensory dysfunction. This approach has significantly 
expanded both clinical diagnostic tools and experimental assessment of pain states, opening new avenues for investigat
ing pathophysiological mechanisms and developing more personalized treatment strategies.122

Particular attention is warranted for a study that set a high methodological benchmark for spatial analysis of 
mechanical hyperalgesia, the 2018 review by researchers from Spain, Denmark, and Brazil, “Spotlight on topographical 
pressure pain sensitivity maps: a review”.105 This work systematically describes the construction and clinical application 
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of PPT maps, demonstrating how multipoint measurements on predefined grids capture the spatial heterogeneity of 
pressure sensitivity within muscles and anatomical areas. The review is especially valuable for summarizing grid-design 
methodology and interpolation algorithms (Shepard and Franke–Nielsen) used to generate intuitive sensitivity maps. It 
therefore supports the use of exemplar images from this work as models of successful mapping of mechanical 
hyperalgesia – including in central sensitization and, specifically, in FM.122–125

Among the most compelling demonstrations are trapezius muscle maps (Figure 3) constructed with grids ranging 
from 11 to 48 points. These maps reproducibly reveal higher sensitivity in the muscle belly compared with myotendinous 
zones, as well as a sensitivity gradient in the upper portion of the muscle. Using cluster analysis, investigators partitioned 
the trapezius into three functionally distinct spatial subregions with characteristic PPT profiles, findings that are 
important for phenotyping pain mechanisms in the cervico-shoulder region.122,123

An important issue considered in previous work105 is whether the approach can be scaled from a single muscle to an 
entire anatomical region. Maps have been constructed for the lumbar region using the spinous processes L1–L5 as 
landmarks, for the scalp employing the international 10–20/10–10 system,126,127 and for the shoulder, elbow, hand, and 
lower limb (Figure 4) with precise reference points and point matrices. Collectively, these examples clearly show that the 
spatial distribution of mechanical sensitivity is inherently non-uniform.

Figure 3 Sampling points for topographical pressure pain sensitivity maps in the trapezius muscle. The brown shaded area schematically represents trapezius muscle. Black 
dots on the left represent mirrored counterparts of the landmark points labeled on the right (A–K). 
Notes: For the m. trapezius, 11 landmark points with precise anatomical referencing were used: (А) Suboccipital region (regio suboccipitalis); (B) Transverse process of C5 
(processus transversus C5); (C) Transverse process of C7 (processus transversus C7); (D) Midpoint between the C7 spinous process (processus spinosus C7) and the acromion 
(acromion); (E) 2 cm cranial to the superior angle of the scapula (angulus superior scapulae); (F) Superior angle of the scapula (angulus superior scapulae); (G) 1 cm medial to the 
acromioclavicular joint (articulatio acromioclavicularis); (H) 3 cm cranial to the midpoint of the scapular spine (spina scapulae); (I) 2 cm caudal to the midpoint of the scapular spine 
(spina scapulae); (J) Midpoint between the T4 spinous process (processus spinosus Th4) and the medial border of the scapula (margo medialis scapulae) in the plane of the scapular 
spine; (K) Midpoint between the T6 spinous process (processus spinosus Th6) and the medial border of the scapula (margo medialis scapulae) in the plane of the scapular spine.
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For the entire lower limb, topographical maps were generated from 23 points distributed as follows: two for the rectus 
femoris muscle; one for the tensor fasciae latae; three for the vastus lateralis; one for the vastus medialis; four for the 
biceps femoris muscle; four in total for the semimembranosus and semitendinosus muscles; one for the tibialis anterior; 
two for the fibular (peroneal) muscles; four for the gastrocnemius; and one for the soleus.105,128

Topographical pressure-sensitivity maps of the lumbar region (Figure 5) were constructed using the spinous processes 
of L1–L5 (processus spinosi vertebrarum lumbalium L1–L5) as reliable anatomical landmarks.122 The total distance 
between the L1 and L5 spinous processes served as the baseline metric for calculating intervals between adjacent points. 
The grid comprised 14 test positions arranged as follows: on each side of the midline (linea mediana), a vertical column of 
five points was placed at the levels L1, L2, L3, L4, and L5; each column was shifted laterally by ¼ of the L1–L5 distance 
from the imaginary line connecting the spinous processes of these vertebrae. Additionally, on each side a second column 
with two points was marked at the L2 and L3 levels, shifted laterally by ½ of the L1–L5 distance. This grid geometry 
provides adequate spatial resolution along the craniocaudal axis and symmetric coverage of the region of interest, enabling 
accurate depiction of mechanical sensitivity gradients within the lumbar spine (pars lumbalis columnae vertebralis).

Figure 4 Measurement sites for topographic maps of pressure pain sensitivity of the lower extremity. (A and B–M) rectus femoris. (C–M) tensor fasciae latae. (D, E and F–M) 
vastus lateralis. (G–M) vastus medialis. (H, I, J and K–M) biceps femoris. (L, M, N and O–Mm) semimembranosus and semitendinosus. (P–M) tibialis anterior. (Q and R) – 
Peroneal muscles. (S and T) – Lateral head of the gastrocnemius muscle. (U and V) – Medial head of the gastrocnemius muscle. (W–M) soleus. 
Notes: M = singular muscle; Mm. = plural muscles.
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The Role of Synovitis, Cytokines, and Sensitization in the Development of Osteoarthritic Pain
OA is the most prevalent degenerative joint disease, integrating mechanical, metabolic, and immune factors. At its 
pathogenetic core lies synovitis. A low-grade inflammation present in most patients that determines both the rate of 
structural progression and the severity of clinical symptoms.129–131

The inflammatory process is sustained by a broad array of mediators, among which cytokines, lipid derivatives, and 
reactive oxygen species (ROS) play key roles. These mediators are produced by chondrocytes, synoviocytes, and 
osteoblasts, establishing a self-perpetuating cascade of pathological signaling. Proinflammatory cytokines disrupt ana
bolic processes in cartilage and stimulate the release of proteolytic enzymes, leading to extracellular matrix degradation 
and cartilage loss.132–135 Consequently, the balance shifts toward catabolism, with proinflammatory factors predominat
ing over anti-inflammatory mechanisms.129,133

Chronic pain in OA is among the most pressing challenges in contemporary medicine, as it persists in most patients 
even in the absence of active inflammation or overt structural joint damage. This dissociation between structural changes 
and clinical manifestations indicates a complex pathogenesis in which nociceptive mechanisms coexist with nociplastic 
phenomena.120 Nociplastic pain is now regarded as a key driver of persistent pain in OA, as it accounts for the 
hyperalgesia and allodynia frequently observed in practice.136,137

Nociplastic pain arises from plastic remodeling within the CNS that alters excitability thresholds and the quality of 
pain perception. CS develops against a background of prolonged afferent input from the affected joint and manifests as 
hyperreactivity of neurons in the spinal cord and higher CNS centers. In the dorsal horn, there is excessive release of 
glutamate, ATP, and substance P, leading to activation of NMDA receptors and sustained enhancement of postsynaptic 
potentials.2 At the same time, descending inhibitory mechanismsб notably those mediated by γ-aminobutyric acid 
(GABA) are weakened, further shifting the balance toward hyperexcitability.138 This drives an increased flow of 
nociceptive signals to the thalamus, hypothalamus, amygdala, and prefrontal cortex, where both the sensory and affective 
components of pain are formed.139

Peripheral sensitization also plays an important role. Under normal conditions, articular nociceptors have high 
activation thresholds and remain quiescent at rest. In OA, they become overly sensitive to mechanical and chemical 
stimuli. Cartilage destruction, synovitis, and degradation products of the extracellular matrix create an environment rich 
in proinflammatory mediators. Prostaglandins, bradykinin, tumor necrosis factor-α (TNF-α), interleukin-1β (IL-1β), 

Figure 5 Measurement sites for topographic mapping of pressure pain sensitivity in the lumbar region. “X” indicates pressure measurement sites. L1 and L5 denote the first 
and fifth lumbar vertebrae, respectively.
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interleukin-6 (IL-6), and damage-associated molecular patterns (DAMPs) interact with nociceptive endings via transient 
receptor potential (TRP) channels and voltage-gated sodium channels, lowering their activation thresholds.140 This 
generates a pathological afferent drive that initiates mechanisms of central sensitization.

Experimental models corroborate these findings. In rats with monosodium iodoacetate–induced OA, increased firing 
frequency of afferent fibers was documented and correlated directly with the severity of tissue damage. Similar results were 
observed in animals with spontaneous age-related OA, where higher action-potential firing rates coincided with lower 
mechanical activation thresholds.141 This helps explain the clinical phenomenon of more intense, persistent pain in older 
patients. It is now established that bidirectional crosstalk between the immune and nervous systems is a decisive 
pathogenetic factor in the development of chronic pain in OA.142,143 In the synovium, nociceptors are in close apposition 
to macrophages, forming microfoci of persistent inflammation. In the dorsal root ganglia, macrophage infiltration alters the 
electrophysiological properties of sensory neurons. Within the dorsal horn, microglia play a key role: driven by nociceptive 
input, they modify synaptic contacts between primary afferents and second-order neurons, thereby amplifying CS.144

Clinical studies corroborate these mechanisms. Patients with OA exhibit heightened sensitivity to experimental pain 
stimuli in areas remote from the affected joints, indicating central sensitization beyond the local pathological focus.145 

Notably, this phenomenon does not correlate with radiographic findings, underscoring the leading role of neuroplastic 
changes in pain pathogenesis.146 Consequently, severe pain may persist despite stable joint structure, justifying 
a comprehensive approach to assessment.

Particular attention has been drawn to the role of mast cells. They contribute to the neuropathic component of pain, 
promote microglial activation, and sustain CS.143 Injury to nerve fibers induces mast-cell degranulation via neuropep
tides. The release of histamine and nerve growth factor (NGF) facilitates remodeling of sensory endings and lowers their 
activation thresholds.147 These findings affirm the active role of immune cells in modulating neural excitability.

Persistent peripheral sensitization constitutes the initial stage in the development of central hyperexcitability. Chronic 
peripheral afferent drive leads to excessive neurotransmitter release at dorsal horn synapses, producing hyperactivity 
of second-order neurons and secondary activation of microglia.129,143 This establishes a self-perpetuating pathological 
loop: peripheral inflammation initiates sensitization that is transmitted to central structures, while CS amplifies responses 
to peripheral inputs.

Accordingly, pain in OA results from an integrated interplay between peripheral and central sensitization. Persistent 
inflammatory changes generate a stream of nociceptive signals that maintain neuroplastic processes within the CNS, 
whereas CS heightens sensitivity to these inputs. This comprehensive view of pathogenesis opens therapeutic avenues 
aimed not only at reducing inflammation but also at modulating neuronal and glial mechanisms. Contemporary strategies 
include NGF blockade, regulation of mast-cell and microglial function, and restoration of the balance between excitatory 
and inhibitory processes in the CNS.142

Immunoinflammatory and Neuroimmune Pathways of Peripheral and Central Sensitization in the Pathogenesis 
of Chronic Pain in Rheumatoid Arthritis
In the early stages of RA, morphological changes develop rapidly, affecting the vast majority of patients within the first year of 
disease: bone erosions, joint-space narrowing, and periarticular osteoporosis. Persistent immunoinflammatory activity of the 
synovial membrane against bone tissue drives irreversible structural damage that sustains chronic pain and promotes a shift 
toward a nociplastic phenotype. Notably, destruction of cartilage and the subchondral plate not only generates peripheral 
nociceptive inputs but also creates conditions for long-lasting neuroplastic changes within somatosensory pathways, which 
partly explains the dissociation between arthritis activity and pain intensity observed in some patients.148,149

There is no doubt that inflammation plays a key role in the generation of pain in RA.150 However, contemporary 
clinical observations and multicenter studies reveal a substantial discordance between physician-assessed inflammation 
measured by standardized indices and patients’ self-reported pain intensity. Specifically, in 64% of patients, pain flares 
did not coincide temporally with increases in the Disease Activity Score based on 28 joints (DAS28), whereas in 60% the 
converse occurred increases in DAS28 were not accompanied by marked intensification of pain.151 This underscores the 
complexity of the pathophysiological mechanisms underpinning pain in RA and highlights the need to move beyond the 
traditional “inflammation equals pain” paradigm.
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During acute synovitis, the relationship between pain intensity and the severity of inflammation in affected joints is 
more evident and statistically robust. Outside periods of active inflammation, particularly preceding clinical flares and 
after successful symptom control with anti-inflammatory therapy, this association substantially weakens or disappears 
altogether.152–156 A key corroborating observation is the prevalence of clinically significant pain among patients who 
meet DAS28 remission criteria: nearly 11.9% continue to experience persistent pain despite the absence of objective 
signs of active inflammation. Thus, even under DAS28-defined remission, immunoinflammatory activity shows no 
statistically significant association with pain severity.157 This indicates the presence of additional, non-inflammatory 
nociceptive and nociplastic mechanisms that sustain pain in RA.

Contemporary rheumatology increasingly recognizes that non-inflammatory mechanisms including CS, dysfunction 
of nociceptive pathways, and psychological/affective factors may be predominant drivers of chronic pain in a subset of 
patients with RA. In this group, escalating disease-modifying antirheumatic drug (DMARD) therapy solely to suppress 
inflammation may be not only ineffective but potentially harmful. Patients are exposed to unwarranted risks of adverse 
effects, treatment-related complications, and diminished quality of life without meaningful analgesic benefit.150,158,159 

Such scenarios lead to unjustified changes in therapeutic strategy and foster a perception of treatment failure, which in 
turn undermines adherence.

In RA, peripheral sensitization is initiated by close interactions between immune cells and primary afferent Aδ and 
C fibers under the influence of inflammatory mediators. Key factors include TNF-α, IL-1β, IL-6, IL-17, various 
chemokines, NGF and PGs.14 Some mediators are produced by resident and infiltrating immune cells within the 
synovium; others arrive via the systemic circulation (notably bradykinin). And additional signals arise secondarily 
from cellular injury and tissue acidosis (H+ ions).160 Binding of these mediators to nociceptor receptors activates 
intracellular phosphorylation cascades, modulates the expression and function of ion channels, and, at the membrane 
level, produces a sustained lowering of excitation thresholds.161

The changes are especially noticeable in the Nav group of sodium channels and TRP channels. Under inflammatory 
signaling, sodium channels become hyperexcitable, facilitating action potential generation, while TRP receptors, 
especially TRPV1 and TRPA1 (transient receptor potential ankyrin 1), develop hypersensitivity to thermal, chemical, 
and mechanical stimuli.162 An important modulatory element is the mast cell, which degranulates under synovial 
inflammation with the release of histamine and serotonin.163 Engagement of H1 and H2 histamine receptors on 
nociceptors upregulates Nav1.8 expression and deepens sensory-fiber hyperexcitability, lowering thresholds to noxious 
inputs. The combined effect of these mediators, together with a local pH shift toward acidosis, acts synergistically: 
primary afferent activity rises and firing thresholds fall, which clinically corresponds to peripheral hyperalgesia.148

Subsequently, the repetitiveness and intensity of peripheral impulses induce neuroplastic shifts at the level of the 
dorsal horns of the spinal cord, thalamocortical, and associative networks, establishing CS. As detailed in integrative 
reviews, sustained nociceptive afferentation is accompanied by increased release of glutamate, SP and CGRP, together 
with diminished efficacy of inhibitory mechanisms culminating in persistent hyperexcitability of second-order 
neurons.164,165 Clinically, this manifests as spatial and temporal summation of pain, allodynia, altered pain-thresholds, 
and a reduced response to anti-inflammatory therapy alone.

A distinct layer of pain mechanisms involves neuroinflammation - activation of glial cells with subsequent release of 
proinflammatory mediators within the CNS.166 Transmission of the peripheral inflammatory signal into the CNS occurs 
both via mediator permeation across the blood–brain barrier and via immune signaling that activates resident myeloid 
cells, chiefly microglia and perivascular macrophages.167 Under sustained nociceptive drive, spinal microglia and 
astrocytes enter a reactive state and produce IL-6 and IL-1β, which directly sensitize nociceptive pathways and maintain 
chronic pain.168,169 At the brain level, glial reactivity in the prefrontal cortex, primary somatosensory cortex, and anterior 
cingulate cortex is accompanied by dysregulation of excitatory glutamatergic and inhibitory GABA-ergic influences, 
creating a persistent imbalance of network activity that amplifies pain perception.148,168,170

In clinical practice, increasing attention is paid not only to nociceptive and nociplastic mechanisms but also to the 
possible involvement of a neuropathic pain component in RA. This is especially relevant in chronic courses marked by 
refractoriness to DMARD therapy or inadequate inflammatory control.171,172 Such patients develop a difficult-to-treat 
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phenotype characterized by persistent pain that does not always correlate with inflammatory activity and requires 
a comprehensive analysis of the mechanisms sustaining it.

A review of several studies173–176 indicates that the proportion of RA patients with neuropathic pain features is 
substantial ranging from 17% to 36%, depending on the assessment instruments. Although methodological differences 
account for variability, the trend is consistent: neuropathic pain can emerge even when inflammation is controlled. This 
underscores the need for a comprehensive approach to pain assessment in RA, since conventional anti-inflammatory 
therapy is often insufficient under these circumstances.148

The cornerstone of RA pain management is the treat-to-target (T2T) strategy, aimed at achieving clinical remission 
and preventing structural damage and disability. Clinical examination remains paramount, although overlapping joint 
pain symptoms, stiffness, and fluctuating manifestations can complicate diagnosis.177

Pain as a Multifactorial Symptom in Psoriatic Arthritis
PsA is a heterogeneous, chronic, immune-mediated disease that together with RA belongs to the group of inflammatory 
arthritides and is characterized by painful articular and periarticular inflammation of the musculoskeletal system.178 Its 
manifestations include peripheral arthritis involving both small and large joints; dactylitis with typical spindle-shaped 
swelling of the digits; enthesitis reflecting inflammation at tendon and ligament insertions; and axial disease with spinal 
pain and morning stiffness.179,180 The clinical picture ranges from predominantly asymmetric oligoarthritis to erosive 
polyarticular forms with progressive structural damage, resulting in reduced functional status and quality of life. In 
addition to musculoskeletal symptoms, a subset of patients exhibit significant cutaneous and nail psoriasis; in some 
series, up to 30% present with concomitant skin or nail involvement.181 Nail psoriasis frequently coexists with distal 
interphalangeal joint disease and enthesitis, which has additional diagnostic and prognostic value. Taken together, these 
features underscore the multisystem nature of PsA and justify early phenotypic stratification to guide optimal diagnostic 
and therapeutic strategies.

Recognition of PsA as a distinct nosological entity was a pivotal milestone in rheumatology. Historically, this 
occurred in 1964, when the American Rheumatism Association (now the American College of Rheumatology (ACR)) 
formally distinguished PsA from other chronic arthritides, placing it within the spectrum of spondyloarthropathies.180 

The first detailed scientific definitions came from John M. Moll and Verna Wright of the University of Leeds (UK), who 
in 1973 proposed that the condition be regarded as “an inflammatory arthritis in patients with psoriasis, usually 
associated with absence of rheumatoid factor”.182 At the time, this definition was crucial for differentiating PsA from 
RA, with which it was often confused due to overlapping clinical features. The absence of rheumatoid factor was 
considered a decisive diagnostic criterion, facilitating more accurate clinical identification of affected patients.

However, the accumulation of clinical and laboratory data and the advent of new immunologic and imaging methods 
revealed the limitations of the original diagnostic approaches. This necessitated a revision of the criteria and the 
development of more reliable, universally applicable classification schemes capable of capturing the clinical hetero
geneity of PsA, its variable course, and pathogenetic complexity. In 2006, the CASPAR (ClASsification criteria for 
Psoriatic ARthritis) criteria were introduced. However, they prioritize specificity over sensitivity and are less suited to 
frontline diagnosis. Patients frequently experience a prolonged diagnostic journey, with delays in disease recognition and 
timely referral to secondary care.179,183 In addition to EULAR and ACR treatment recommendations for PsA, the Group 
for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) published treatment guidelines in 2015, 
updated in 2021 following the emergence of new evidence and therapeutics.180

Despite advances in PsA therapy, many patients continue to suffer from pain. Inflammation and joint damage caused 
by PsA can activate pain pathways within the nervous system, leading to heightened pain sensitivity.184 Patients with PsA 
report pain as their top priority and major health concern, whereas clinicians may underestimate this symptom.185–188 

Pain represents the principal burden in this population, adversely affecting quality of life and everyday functioning.189

Pain is the dominant and persistent symptom in PsA and correlates heterogeneously with standard measures of 
inflammatory activity. Investigating the underlying mechanisms responsible for this phenomenon will help clinicians 
understand the causes of persistent pain, interpret composite disease activity indices, optimize patient counseling, and 
select the most appropriate treatment strategies.185 Pain in inflammatory arthritis depends on joint inflammation, but it is 
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also closely linked to a wide spectrum of psychological factors among which pain catastrophizing appears to play 
a decisive role.190 The concept of catastrophizing was first introduced by the American psychologist Albert Ellis 
(1913–2007)191 and later adapted by the “father” of cognitive therapy and cognitive-behavioral therapy, Aaron 
T. Beck (1921–2021),192 to describe a maladaptive cognitive style in patients with anxiety and depressive disorders. 
Catastrophizing amplifies negative cognitive and emotional reactions during real or anticipated painful situations.193–195

Although active PsA is predominantly characterized by inflammation-driven nociceptive pain, clinical observations 
suggest the coexistence of nociplastic mechanisms. However, to date, objective neurobiological evidence confirming this 
observation in PsA is lacking.178

In most cases, the pain syndrome in PsA has a nociceptive nature, driven by the activation of afferent nerve fibers in the 
inflamed synovial tissue. The inflammatory process accompanied by the release of cytokines, inflammatory mediators, and 
activation of the cellular infiltrate initiates the transmission of pain signals from the periphery to the central nervous system. 
However, clinical observations indicate that even after regression of inflammation, a significant proportion of patients 
continue to experience intense and persistent pain, which cannot be explained solely by synovitis activity. In such cases, 
pain acquires the characteristics of complex neuropathic pain, involving distinct pathophysiological mechanisms.196,197

Researchers pay particular attention to the phenomenon of CS. This process develops as a result of repeated 
stimulation of peripheral nociceptors, leading to increased excitability of neuronal membranes and dysfunction of central 
pain control mechanisms.198,199 Consequently, in patients with PsA, pain may persist even in the absence of active 
inflammation, complicating the clinical picture and necessitating a multifactorial approach to diagnosis and therapy.

The clinical manifestations of CS in PsA, as in RA, include hyperalgesia and allodynia. These phenomena may mimic 
the clinical picture of FM, which is frequently observed as a comorbid condition in PsA patients. Despite the similarity in 
symptoms, it is important to emphasize that pain in FM is classified as nociplastic, whereas in PsA it most often involves 
a neuropathic component.200 This distinction is crucial for the appropriate selection of diagnostic and therapeutic strategies.

Evidence from other rheumatic diseases, particularly RA, shows that the phenomenon of CS is not limited to patients 
with comorbid FM. Several studies confirm that even in the absence of FM, RA patients may exhibit signs of 
pathological central pain processing.98 This provides grounds to assume that similar mechanisms may also occur in 
PsA, regardless of the presence or absence of comorbid FM.

Despite this, the current evidence base on the mechanisms of pain generation in PsA remains limited. Only a small 
number of studies have specifically investigated the mechanisms underlying pain in this condition and their impact on 
disease activity assessment. Most of these works emphasize that comorbid FM is the principal driver of central 
sensitization in PsA.201–203 By contrast, evidence supporting other mechanisms that could directly account for neuro
pathic pain in patients with a chronic inflammatory process is currently insufficient.

At the same time, in a broader clinical context, numerous interrelationships are observed between neuropathic pain 
and other pathological conditions that are not confined to rheumatic diseases. In patients with chronic pain, associations 
have been identified between neuropathic pain and affective disorders, including depression and anxiety, as well as 
between neuropathic pain and sleep disturbances.204 Moreover, several studies have described a link between neuropathic 
pain and obesity-related metabolic processes, underscoring the systemic nature of alterations in pain-sensitivity 
regulation.205 These findings indicate that neuropathic pain in PsA should be considered within a multidimensional 
biopsychosocial framework that accounts for inflammatory, neuropsychological, and metabolic factors.196

Thus, pain in PsA has a multifactorial origin: it is predominantly nociceptive due to synovial inflammation, yet it 
frequently persists after inflammatory regression, acquiring neuropathic or nociplastic features. CS with manifestations of 
hyperalgesia and allodynia, comorbid FM, psych emotional disorders, and metabolic factors amplify its intensity and 
promote chronification. Accordingly, pain in PsA extends beyond a simple inflammatory response and requires 
a comprehensive biopsychosocial approach to diagnosis and treatment.

Fibromyalgia in Combination with Rheumatoid Arthritis, Psoriatic Arthritis, and Osteoarthritis: Pathogenetic 
Interrelationships and Therapeutic Strategies
FM rarely occurs in isolation, as its clinical manifestations frequently co-exist with a broad spectrum of other medical and 
psychiatric disorders.206 This multifactorial interconnectedness is explained by the syndrome’s complex pathophysiology, 
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which integrates immune, neurobiological, and psychosocial factors.207 In a substantial proportion of patients, FM develops 
against the background of rheumatic diseases accompanied by systemic inflammation, for example, RA or systemic lupus 
erythematosus. Comorbidity with psychiatric disorders is also typical (depression, anxiety disorders, and post-traumatic 
stress disorder (PTSD)) which substantially enhance pain perception and exacerbate cognitive and affective symptoms. 
Chronic fatigue syndrome occupies an important place within the spectrum of co-existing conditions, presenting with 
reduced endurance, cognitive impairment, and prolonged exhaustion even after minimal exertion. Additionally, affected 
patients often have pronounced sleep disturbances that not only diminish quality of life but also potentiate the development 
of CS, regarded as one of the key mechanisms sustaining chronic pain in FM.208 Consequently, clinical management should 
focus not only on reducing pain intensity but also on correcting comorbid conditions, since only a comprehensive approach 
can improve overall well-being and increase functional capacity.

Contemporary guidelines emphasize the importance of a multidisciplinary approach that combines pharmacologic 
therapies, cognitive-behavioral therapy, physical rehabilitation, and patient education programs. This integrated strategy 
can provide long-term stabilization and improve social adaptation in patients with FM. Particular attention is drawn to the 
close relationship between FM and obesity, which carries both clinical and pathogenetic significance. Excess body weight 
has been shown to correlate with an increased risk of FM and to aggravate its course, leading to more severe pain, 
worsening fatigue, and higher rates of affective disorders.206,209

The comorbidity of RA with FM remains a pressing concern for both clinicians and researchers, as it substantially 
influences disease assessment and therapeutic decision-making. Patients with RA exhibit a markedly higher prevalence of 
multimorbidity, which, according to epidemiologic studies, ranges from 31% to 86%, whereas among individuals without 
RA this figure is 18–71%.210 Across epidemiologic observations, the prevalence of FM in patients with RA varies between 
4.9% and 52.4%, which markedly exceeds the prevalence in the general population, reported at only 1–5%.148,211,212

Clinicians should maintain a high index of suspicion for FM, particularly when patients report severe pain, fatigue, and 
other symptoms indicative of CNS dysfunction that are discordant with physical examination findings and laboratory 
parameters.177 Timely identification of patients with comorbid FM and implementation of management in line with 
contemporary European Alliance of Associations for Rheumatology (EULAR) recommendations could substantially reduce 
the risk of unwarranted intensification of antirheumatic therapy and mitigate the problem of apparent refractoriness.213

Of particular concern is that patients with RA and FM rarely achieve remission or even low disease activity according 
to composite indices.214,215 This is explained by the fact that, in such patients, a substantial component of pain is of non- 
inflammatory (non-immune-mediated) origin; however, the disease activity indices widely used in clinical practice do not 
always adequately distinguish inflammation-driven pain from pain related to CS. Consequently, patients with comorbid 
FM more often exhibit a lack of treatment response, leading to repeated changes of therapeutic regimens and escalation 
of treatment intensity, including the use of biologic DMARDs, which is not always justified.216 Thus, the clinician’s task 
is not only to control inflammation in RA but also to account for non-inflammatory pain mechanisms, which substantially 
complicates the attainment of therapeutic targets. In such cases, it is crucial to incorporate routine screening for FM into 
the comprehensive assessment of the patient’s condition, especially when remission cannot be achieved despite adequate 
anti-inflammatory therapy.

In clinical practice, FM has been shown to occur markedly more often among patients with PsA than in the general 
population. Across studies, the prevalence of FM in PsA spans a wide range – from 9.3% to 38.3%,92,178,217–221 whereas 
among individuals without inflammatory rheumatic diseases it is only about 1.78%.173 This indicates the presence of 
specific pathogenetic and clinical overlaps between these two conditions, which considerably complicates diagnosis and 
influences treatment strategies.

One of the key challenges in managing such patients is the difficulty of clearly distinguishing between pain driven by 
active inflammation and nociplastic pain, which is characteristic of FM. PsA is often accompanied by widespread, poorly 
localized pain that is closely linked to enthesitis. This pain phenotype tends to mimic the clinical picture of FM, as 
patients report diffuse pain and generalized tenderness similar to the symptoms of classic FM.178,222

Taken together, these observations indicate that FM should not be viewed solely as an isolated comorbidity but rather 
as a nociplastic pain phenotype capable of modifying symptom expression, disease activity assessment, and therapeutic 
decision-making across inflammatory and degenerative joint diseases. While the coexistence of FM with RA has been 
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most extensively studied, accumulating evidence demonstrates similar clinical and pathogenetic overlaps in PsA and OA. 
In these conditions, widespread pain, fatigue, and hypersensitivity may persist despite adequate control of inflammation 
or limited structural damage, reflecting central sensitization–driven nociplastic mechanisms rather than ongoing periph
eral pathology. Failure to recognize this overlap may lead to misinterpretation of disease activity, apparent treatment 
refractoriness, and unjustified escalation of anti-inflammatory therapy.

Accordingly, a cross-disease perspective is essential for distinguishing inflammation-driven pain from nociplastic pain 
and for guiding mechanism-based management strategies. To clarify the clinical relevance of FM comorbidity across 
major rheumatic conditions, Table 6 summarizes its impact on disease assessment, typical sources of diagnostic 
distortion, and practical considerations for clinical practice and research reporting.212,223–225

An additional complication is that pain, as one of the key components of subjective scales and summary indicators of 
disease activity (eg, DAPSA, PASDAS), can significantly increase their values in patients with PsA and concomitant FM. 
In such cases, higher disease activity indices do not necessarily reflect the true intensity of the inflammatory process and 
are often the result of a predominance of nociplastic pain mechanisms. This, in turn, creates a risk of misinterpreting the 
clinical situation and unjustifiably escalating anti-inflammatory therapy, which fails to deliver the expected benefit.178,222

It is also important to emphasize that diagnostic difficulties may arise in clinical practice due to potential misinter
pretation of cases in which patients with primary FM also have symptoms of cutaneous psoriasis. In such individuals, 
a false impression of PsA may be created because the two conditions share substantial similarity in clinical 
features.202,226 This is particularly relevant in the context of pain, since patients with a neuropathic pain component 
and patients with FM often describe sensory experiences similar in quality, including burning and tingling, as well as the 
development of allodynia, where even minimal touch or pressure elicits pronounced pain.227

Another challenge is the lack of clear stratification of such patients in most studies: if patients with PsA and 
concomitant FM are not analyzed as a separate subgroup or excluded from analyses, it becomes impossible to adequately 
assess the contribution of FM to the development of neuropathic pain. The question remains unresolved as to whether the 
combination of these two conditions in a single patient may have an additive effect, leading to intensification of 
neuropathic pain and refractoriness to standard anti-inflammatory interventions. This scenario is of particular clinical 

Table 6 Fibromyalgia Comorbidity Across Four Conditions (RA, PsA, OA, and FM)

Condition Why FM Comorbidity Matters 
(Core Message)

Typical Distortion of Assessment Practical “What to Do” in 
Manuscripts/Clinics

RA + 
FM223

FM can coexist with RA and is common 

enough to be a major confounder of 
pain and “high activity” in treat-to- 

target care.

Inflated tender joint count, patient global, 

pain VAS → higher composite scores 
despite limited inflammatory findings.

Explicitly state that discordance (high pain/ 

fatigue vs low objective inflammation) 
should prompt FM screening (eg, FAST4/ 

MDHAQ; FiRST) to avoid inappropriate 

escalation of immunosuppression.

PsA + 
FM224,225

FM is a relevant comorbidity in PsA and 

may be associated with worse patient- 
reported outcomes and treatment 

patterns, complicating interpretation of 

“refractory” pain.

Composite indices with large PRO 

components (pain/global/function) can be 
artificially high; pain may persist when 

objective inflammation is controlled.

In the discussion: emphasize that in PsA, 

persistent pain should be stratified into 
inflammatory vs non-inflammatory (FM/ 

nociplastic) pathways; recommend 

screening tools and parallel symptom- 
targeted management.

OA + 
FM212,223

OA pain frequently includes central 
sensitization features; FM represents 

the “high centralization” end of the 

spectrum and explains disproportionate 
pain/disability vs structural OA severity.

Pain severity may not match radiographic/ 
structural change; widespread pain, fatigue, 

sleep problems and hypersensitivity can 

dominate over local nociception.

State that in OA cohorts, recognizing 
central sensitization/FM overlap supports 

multimodal pain management (education, 

activity pacing, sleep, CBT-informed 
strategies, selected meds) rather than 

“structure-only” escalation.

Abbreviations: CBT, cognitive behavioural therapy; FAST4/MDHAQ, fibromyalgia assessment screening (4-item version) embedded in the multidimensional health 
assessment questionnaire; FiRST, fibromyalgia rapid screening tool; FM, fibromyalgia; RA, rheumatoid arthritis; PsA, psoriatic arthritis; OA, osteoarthritis; PRO, patient- 
reported outcomes; VAS, visual analogue scale.
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importance, as it may affect both therapeutic outcomes and the interpretation of disease activity indices. Accordingly, 
accurate identification of patients with concomitant PsA and FM should become a priority in research and clinical 
practice, as it can elucidate the true nature of pain and optimize the selection of therapeutic strategies.202

Thus, the coexistence of PsA and FM creates a complex clinical phenotype in which accurate identification of the 
pain source becomes critical for selecting an appropriate therapeutic strategy. This underscores the need for an integrated 
approach that incorporates both precise tools for assessing inflammation and consideration of the neuropsychological 
dimensions of pain.

An equally relevant clinical problem is the combination of RA with OA, which also exerts a substantial impact on 
disease course and the patient’s pain perception. Comorbidity of inflammatory and degenerative joint diseases is relatively 
common, particularly in older patients with RA.228 In such cases, pain in weight-bearing joints (knees, hips, ankles) is more 
often related to mechanical factors rather than active immune-mediated inflammation. This constitutes a distinct pathoge
netic mechanism of chronic pain that should be evaluated independently of synovitis. Accordingly, management of 
comorbid OA should be considered a separate avenue, encompassing both non-pharmacological interventions and the 
use of specific symptom-modifying agents.229

Clinical studies confirm that in patients with concomitant RA and OA, the proportion of chronic refractory pain is 
substantially higher than in those with RA alone (59% vs. 29%), even in the absence of objective signs of 
inflammation.230 This indicates that mechanical factors and degenerative changes play a role in shaping the pain 
phenotype no less important than the activity of the immune-inflammatory process. Studies have also shown that late- 
onset RA is associated with an increased risk of joint damage driven by pre-existing degenerative changes characteristic 
of OA. Therefore, differential diagnosis of the mechanical versus inflammatory components of pain is crucial for 
determining the optimal therapeutic strategy.

Particular interest lies in the findings of systematic reviews, including the work by Beswick A.D. et al,231 which 
showed that even after large-joint arthroplasty a substantial proportion of patients report unsatisfactory long-term pain 
outcomes: 9% after total hip arthroplasty and 20% after total knee arthroplasty This indicates that pain in OA cannot be 
explained solely by structural joint damage. An accumulating body of evidence supports CS as the predominant 
pathogenetic mechanism in a considerable subset of patients, shaping a distinct chronic pain phenotype.232 This 
mechanism accounts for rheumatoid-like pain in patients without clear signs of progressive joint damage. Recognizing 
the role of CS opens avenues for multimodal therapeutic strategies that include not only anti-inflammatory measures but 
also neuromodulatory approaches aimed at reducing pathological excitability within central pain pathways.

Given the above data, it becomes evident that FM constitutes a complex clinical phenotype in which inflammatory, 
mechanical, and centrally mediated pain mechanisms converge. Of particular interest is its interaction with RA and OA, 
as these combinations most clearly manifest the phenomenon of chronic refractory pain that does not respond to 
conventional anti-inflammatory therapy. CS, which underlies the nociplastic component, not only complicates differ
entiation between inflammatory and mechanical pain but also substantially shifts therapeutic priorities. Accordingly, 
optimal management of patients with FM requires a reorientation away from standard anti-inflammatory strategies 
toward methods capable of modulating CNS function. In this context, the contemporary approach to FM treatment is 
shaped by the use of agents that act on neurotransmitter systems, alongside the integration of pharmacological and non- 
pharmacological therapies.

Treatment of FM has traditionally focused primarily on the CNS, given that the key mechanisms driving sympto
matology are linked to disrupted central nociceptive modulation.233 The most studied and widely used agents are 
antidepressants and anticonvulsants which, by modulating neurotransmitter systems, can partially reduce pain intensity 
and improve overall patient status (Table 7). However, accumulated clinical experience and multicenter study results 
indicate that even these medications do not invariably provide sufficient clinical efficacy, and their effects may vary 
substantially according to individual patient characteristics.

The use of analgesics and nonsteroidal anti-inflammatory drugs (NSAIDs) in FM has proven to be of limited 
effectiveness, supporting the absence of a primary inflammatory component in the syndrome’s pathogenesis. Tricyclic 
antidepressants, despite some ability to reduce pain and improve sleep, provide only limited therapeutic benefit, 
particularly with long-term use. Greater attention has shifted to more contemporary agents, notably the serotonin– 
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norepinephrine reuptake inhibitors duloxetine and milnacipran, as well as the anticonvulsant pregabalin, which targets 
neuronal voltage-gated calcium channels. These agents have shown promising results in reducing pain, alleviating 
fatigue, and improving quality of life.234

Despite some progress, it should be noted that the overall effectiveness of pharmacologic approaches in the treatment 
of FM remains relatively modest. Recent data indicate the absence of a radical breakthrough in this field: newly marketed 
drugs largely do not possess mechanisms of action fundamentally different from existing agents and therefore do not 
provide a substantial improvement in treatment efficacy. At the same time, interest is growing in combined therapeutic 
strategies that integrate pharmacologic methods with cognitive-behavioral therapy, physical exercise, and other non- 
pharmacological interventions aimed at modifying central mechanisms of pain sensitization. This underscores the need 
for a multidisciplinary approach to FM management that extends beyond pharmacotherapy alone.233

A comparative analysis of therapeutic outcomes across FM, OA, RA, and PsA demonstrates substantial divergence in 
treatment targets, expected results, and determinants of refractoriness. In RA and PsA, early initiation of DMARDs, 
including biologic and targeted synthetic agents, enables achievement of remission or low disease activity in approxi
mately 40–60% of patients under treat-to-target strategies, with significant inhibition of radiographic progression and 
improvement in functional indices.235,236

Structural control of inflammation is therefore an attainable goal in a substantial proportion of cases. However, 
persistent pain despite adequate inflammatory control occurs in approximately 20–30% of patients and is increasingly 
attributed to CS, which does not respond sufficiently to further immunosuppression.237

In contrast, OA therapy remains predominantly symptomatic. NSAIDs and intra-articular interventions improve pain 
and function but do not modify structural progression. Even after total joint arthroplasty, persistent postoperative pain is 
reported in 9–20% of patients, indicating that structural correction alone does not eliminate centrally mediated pain 
mechanisms. Subgroups exhibiting pressure hyperalgesia or widespread pain demonstrate poorer analgesic outcomes, 
supporting the contribution of nociplastic mechanisms.231,238

FM differs fundamentally in its therapeutic approach. Because inflammation is not the primary driver, anti- 
inflammatory agents demonstrate minimal efficacy. Centrally acting agents such as serotonin–norepinephrine reuptake 
inhibitors and pregabalin provide clinically meaningful pain reduction only in a subset of patients, typically with modest 
effect sizes. Exercise therapy and cognitive-behavioral interventions yield comparable or greater improvements in 
function and quality of life than pharmacotherapy alone, underscoring the central role of neuromodulation rather than 
immunomodulation.213

Table 7 Pharmacological Agents Used in the Treatment of Various Symptoms of fibromyalgia233

Drug Class Effect on 
Pain

Effect on 
Sleep

Effect on 
Fatigue

Effect on 
Rigidity

Effect on 
Mood

Tricyclic antidepressants + + + ± –

Selective serotonin reuptake inhibitors ± ± ± ± +

Serotonin–norepinephrine reuptake inhibitors + – + ± +

Monoamine oxidase inhibitors ± ± ± ± ±

Nonsteroidal anti-inflammatory drugs – – – – –

Anticonvulsants + + + + –

Sedative and hypnotic agents – + – + –

Opioid analgesics + + – – –

Muscle relaxants + – ± + ±

Notes: +, clear beneficial effect (symptom improvement); ±, moderate, inconsistent, or patient-dependent effect; –, no clinically meaningful benefit.
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Thus, across all four conditions, the presence of CS predicts poorer response to peripheral anti-inflammatory or 
structural interventions and necessitates a multimodal strategy integrating neuromodulatory and behavioral approaches. 
Recognizing these mechanistic differences helps avoid ineffective escalation in predominantly nociplastic pain.

Summary of the Differential Characteristics of Pain in Rheumatoid Arthritis, Osteoarthritis, Psoriatic 
Arthritis, and Fibromyalgia
In the preceding sections, we systematized the key mechanisms underlying chronic pain (nociceptive, nociplastic, and 
neuropathic) and demonstrated their roles across different clinical entities. The overview matrix (Table 8) compares the 
most relevant features of pain in RA, PsA, OA, and FM. They were selected for their diagnostic relevance, frequency in 
guidelines and reviews, and ability to reflect differences between inflammatory, degenerative, and CS–related pain. The matrix 
and its scoring are based on analysis of over 250 sources included in this review, providing a clear overview of key clinical and 
pathophysiological distinctions across the four conditions. This approach not only characterizes pain intensity but also 
elucidates its pathogenetic origins, which is of crucial importance for designing personalized treatment strategies.239

The subjective intensity of pain is high across all four groups; however, the qualitative characteristics differ 
substantially. In RA, the leading driver remains inflammatory nociceptive pain, which produces prolonged morning 
stiffness, diurnal variability of symptoms, and marked improvement with mobilization.240 OA is characterized by 
a mechanical profile: pain intensifies toward the end of the day or after physical exertion, whereas morning stiffness is 
brief. FM exhibits a fundamentally different pattern diffuse, generalized pain without clear temporal dynamics closely 
linked to CS.241 In PsA, pain reaches high levels and is accompanied by morning stiffness lasting more than 30 minutes, 
frequently in combination with enthesitis, dactylitis, and axial manifestations.242 Thus, inflammation is key in RA and 
PsA, mechanical mechanisms dominate in OA, and a nociplastic process with prominent CS underlies FM.243

Spatial characteristics also differ markedly. RA typically presents with symmetric involvement of the small joints of 
the hands and feet, which is a classic diagnostic feature.244 OA is characterized by an asymmetric, regional distribution of 
pathology, predominantly affecting large joints. FM lacks precise localization – pain is widespread across at least four 
anatomical regions, consistent with ACR diagnostic criteria. PsA commonly presents as asymmetric oligoarthritis with 
a tendency toward polyarthritis in some patients, a combination of peripheral and axial disease, as well as enthesitis and 

Table 8 Comparative Matrix of Pain Characteristics in 
Rheumatoid Arthritis, Psoriatic Arthritis, Fibromyalgia, 
and Osteoarthritis

Pain Characteristics RA FM OA PsA

Subjective pain intensity 3 1 2 3

Morning stiffness 3 2 1 3

Symmetry 3 1 2 1

Allodynia / hyperalgesia 2 3 2 1

Presence of inflammation 3 1 2 3

Laboratory markers 3 1 2 2

Response to NSAIDs 3 1 3 3

Effectiveness of antidepressants 1 3 2 1

Effectiveness of physical activity 3 3 3 3

Notes: Symptom indicators are graded 1–3 based on how common and 
diagnostically important they are (1 = rare or minimal, 2 = moderate, 3 = 
characteristic) across the four conditions. 
Abbreviations: FM, fibromyalgia; NSAIDs, non-steroidal anti- 
inflammatory drugs; RA, rheumatoid arthritis; PsA, psoriatic arthritis; 
OA, osteoarthritis.
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characteristic cutaneous manifestations. This spatial pattern clearly distinguishes PsA from RA and aligns it more closely 
with systemic inflammatory arthropathies.

Sensory phenomena vary in importance. In FM, allodynia and hyperalgesia are key diagnostic features, reflecting the 
role of CS in symptom generation.245 In RA, similar manifestations are seen in some patients with residual pain 
persisting after suppression of inflammation. In OA, they are usually localized to the affected joint and do not become 
generalized.246 In PsA, sensory phenomena are not predominant; however, with long-standing disease, CS may develop, 
amplifying pain intensity and complicating therapeutic control.

The magnitude of objective inflammatory manifestations and laboratory markers also clearly differentiates these 
conditions. RA is characterized by maximal indices: synovitis, swelling, hyperemia, and elevations in ESR and CRP. In 
patients with OA, such changes are minimal and associated with secondary synovitis. In FM, laboratory and clinical 
markers of inflammation are absent, confirming the functional nature of the disturbances. PsA is marked by a high level 
of objective inflammation, including enthesitis and dactylitis; however, in a subset of patients, laboratory indices remain 
within normal limits, reflecting the heterogeneity of the disease course.

The response to pharmacologic interventions corroborates the pathogenetic mechanisms. RA is typified by high 
sensitivity to NSAIDs and glucocorticoids, as well as the effectiveness of DMARDs.247 OA responds well to NSAIDs 
but does not demonstrate a response to DMARDs or biologic therapy. FM shows little to no response to NSAIDs or 
glucocorticoids; instead, antidepressants, agents acting on NMDA and AMPA receptors, and cognitive-behavioral therapy 
are effective. In PsA, the effectiveness of NSAIDs is high, but DMARDs and biologic agents – targeting TNF-α, IL-17, and 
IL-23 – play the central role. The use of antidepressants in PsA has no meaningful impact on the disease course.

Non-pharmacological approaches, particularly physical activity, are an essential component of management across all four 
nosological entities. In RA, exercise reduces stiffness and improves functional status. In OA, it helps decrease mechanical 
loading, supports weight control, and enhances cartilage metabolism. In FM, physical activity exerts a pronounced modulatory 
effect on CS, improves neuroendocrine regulation, and lowers levels of SP, PGs, and CGRP. In PsA, exercise helps maintain 
mobility, attenuate inflammatory manifestations, and prevent disability, especially in axial disease.248

Thus, the comparative analysis indicates that despite similarly high subjective pain intensity, the pathogenetic 
mechanisms and clinical characteristics differ substantially. In RA and PsA, the dominant component is inflammatory; 
in OA, it is mechanical; whereas in FM, it is nociplastic with predominant CS. These differences determine the 
therapeutic approach: inflammatory arthropathies require DMARDs and biologic agents, OA calls for optimization of 
mechanical load and pain control, and FM necessitates multimodal therapy with an emphasis on CS modulation.249–253

Clinical Implications
Routine screening for central sensitization and comorbid fibromyalgia should be incorporated into the assessment of 
patients who report disproportionate or refractory pain. Pain phenotyping according to predominant mechanisms – 
inflammatory, mechanical, or nociplastic – should guide therapeutic decisions. Escalation of anti-inflammatory or 
immunosuppressive therapy should be avoided when nociplastic mechanisms are likely to predominate. Quantitative 
sensory testing and algometry may support a more objective evaluation of altered pain processing in clinical practice.

Future Research Directions
The development and validation of objective biomarkers for nociplastic pain represent a critical unmet need. Future 
studies should focus on integrating clinical indices with neuroimaging, neurophysiological, and molecular markers of 
central sensitization. Longitudinal research is required to clarify the transition from nociceptive to nociplastic pain and to 
identify predictors of treatment response.

Conclusions
Chronic pain in rheumatic diseases arises from different mechanisms. In RA, inflammatory nociceptive pain predomi
nates and correlates with synovitis and laboratory markers. In OA, pain is mainly mechanical due to cartilage degenera
tion, while discordance between structural damage and symptoms is often explained by CS. PsA combines inflammatory 
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and mechanical features (enthesitis, axial involvement). FM is characterized by dominant CS with diffuse pain, allodynia, 
hyperalgesia, and systemic symptoms; treatment should target the leading pain mechanism.

Allodynia and hyperalgesia are key markers of CS. In RA and OA they signal transition from peripheral nociception 
to persistent pain; in PsA they appear with chronicity; in FM they are diagnostically central. CS involves expanded 
receptive fields, reduced pain thresholds, and poor response to anti-inflammatory therapy, requiring pain phenotyping and 
targeting of central mechanisms.

FM comorbidity in RA, OA, and PsA complicates assessment by creating discordance between inflammation and pain 
severity, producing refractory phenotypes and potential overtreatment. Screening for FM is warranted when pain does not 
match laboratory or imaging findings.

Modern ACR-2016, FAS-2019, and AAPT criteria, together with QST, algometry, and pressure pain mapping, allow 
objective CS assessment. WPI and SSS improve phenotyping and help distinguish inflammatory from nociplastic pain 
components.

Management should be multimodal and personalized: FM responds best to duloxetine, milnacipran, pregabalin, CBT, 
and graded exercise; RA and PsA require anti-inflammatory therapy plus neuromodulatory strategies; OA management 
should emphasize load control and physical activity. Phenotype-based treatment improves outcomes and helps avoid 
unnecessary escalation of immunosuppression.
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