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Summary

Nociplastic pain syndromes include particular fibromyalgia, irritable bowel syndrome, headache, complex regional pain

syndrome, and idiopathic orofacial pain. Several mechanisms have been proposed to account for nociplastic pain

including central sensitisation, alterations of pain modulatory controls, epigenetic changes, and peripheral mechanisms.

Importantly, nociplastic pain might also be present in patients with cancer pain, particularly those with pain related to

complications of cancer treatment. Increased awareness of nociplastic pain associated with cancer should have

important implications for monitoring and managing such patients.
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The term ‘nociplastic pain’ was proposed in 2017 by the In-

ternational Association for the Study of Pain (IASP) to refer to a

third pain type in addition to the well-known neuropathic and

nociceptive pain conditions.1e3 Nociplastic pain 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 nervous system causing the

pain’.2 Classical nociplastic pain syndromes include
fibromyalgia, irritable bowel syndrome, headache, complex

regional pain syndrome, and idiopathic orofacial pain.4 Most

of these are now also categorised as primary pains as part of

the International Classification of Diseases, 11th Revision (ICD-

11).5 Interestingly, although the term nociplastic is new,

descriptions of neurasthenia in the 19th century were

strikingly similar to fibromyalgia,6 and the terms

dysfunctional pain, psychogenic pain,7 somatisation,

somatoform disorders,8 or medically unexplained

symptoms8 have also been commonly used in the past to

refer to these pain syndromes. However, these were mostly

derogatory terms, which encompassed a spectrum of
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symptoms including pain, whereas the new terminology is

focused on pain and less stigmatisation.

In a paper in this issue of the British Journal of Anaesthesia, Nijs

and colleagues1 apply the clinical diagnostic criteria for noci-

plastic pain recently proposed by Kosek and colleagues2 to pa-

tients with cancer pain. These criteria represent a first step

towards standardisation and only apply to chronic pain (i.e.

pain persisting or remitting for at least 3 months). They include

any one of the following: (1) chronic regional pain; (2) pain not

entirely explained by a nociceptive or neuropathic process; (3)

the presence of any evoked pain (e.g. allodynia, hyperalgesia);

and (4) a history of pain hypersensitivity and comorbidities.

Importantly, these criteria suggest the presence of specific pain

mechanisms regardless of the underlying diagnosis. They also

emphasise that generalised hypersensitivity, beyond hyper-

algesia, must be reported by patients. Hypersensitivity to

auditory or visual stimuli has indeed been documented in pa-

tients with fibromyalgia.9,10 However, these criteria are not

strictly validated and only apply to musculoskeletal pain (and

not to visceral pain, for example). Another potential limitation

is that they imply the presence of evokedpain at examination in

all cases. Yet, it is unclear whether all patients with nociplastic

pain present with allodynia or hyperalgesia. For example, a

study using quantitative sensory testing in fibromyalgia

showed that one-third had no signs of hyperalgesia.11

It may be argued that defining specific diagnostic criteria

for nociplastic pain is over-simplistic. Indeed, nociplastic pain

is a continuum rather than a strictly distinctive entity. This is

in keeping with the proposed concept of ‘fibromyalgianess’12

and the findings of frequent overlap between pain entities.13

Beyond diagnostic criteria, what the article by Nijs and col-

leagues1 emphasises is that any chronic pain including pain

associated with cancer can include a nociplastic dimension. In

some patients surviving from cancer, oncologists have

described the presence of psychoneurological symptoms,

called cancer symptom clusters,14 which include depressive

symptoms, anxiety, fatigue, sleep disturbance, and sometimes

pain. However, there is limited consistency and lack of

agreement about clinically relevant criteria for these symp-

toms and the characteristics of pain were not described.14

Furthermore, in cancer survivors the risk of nociplastic pain

is enhanced by cancer treatments including aromatase in-

hibitors, the first-line treatment for oestrogen depletion in

women with breast cancer.15

Several mechanisms, which are not mutually exclusive,

have been proposed to account for nociplastic pain or the

nociplastic dimension of pain. They mainly include central

sensitisation, alterations in central pain modulatory controls,

epigenetic changes, and peripheral mechanisms. Central

sensitisation is a neurophysiological term that refers to

‘increased responsiveness of nociceptive neurones in the cen-

tral nervous system to their normal or subthreshold afferent

input’.3 Clinical surrogates of central sensitisation include

evoked pain (particularly hyperalgesia, allodynia and temporal

summation, which refers to enhanced pain in response to

repeated stimuli), and questionnaires such as the Central

Sensitization Inventory16 have been validated to assess symp-

toms suggestive of central sensitisation in patients.

Central sensitisation has been investigated largely in ani-

mals but has also been suggested in patients.17 For example,

intravenous ketamine, which has a potent effect on central

sensitisation, reduces pain and temporal summation in pa-

tients with fibromyalgia.18 Multiple studies based on quanti-

tative sensory testing in these patients have found evidence
for widespread allodynia, hyperalgesia, and temporal sum-

mation at painful and non-painful sites.19,20 Recent studies

using the thermal grill illusion, a psychophysical method by

which alternate warm and cool bars induce a paradoxical pain

sensation (generally described as burning), have also demon-

strated reduced threshold and enhanced pain intensity and

unpleasantness in response to the thermal grill in patients

with irritable bowel syndrome and fibromyalgia, which sup-

ports central sensitisation.21 Electrophysiological studies us-

ing the nociceptive flexion reflex (RIII), which is considered a

reliable marker of central sensitisation in humans, have

shown a reduction of this reflex in patients with fibromyal-

gia.22 Increased neuronal activation in pain-processing re-

gions of the brain has been shown in neuroimagery studies,

mainly using functional MRI.23

The role of alterations in descending brain painmodulatory

pathways has also been emphasised, particularly in patients

with fibromyalgia. Electrophysiological studies show a

decrease in conditioned pain modulation, a measure of

descending pain modulation,20 and alterations in intracortical

modulation,24 whereas functional MRI studies show decreased

activity in several brain regions involved in descending mod-

ulation.23 A geneeenvironment interaction might also pre-

dispose to nociplastic pain. Several studies have pointed to the

role of epigenetic changes (heritable changes in gene function

that can influence gene expression and phenotype) in stress

gene regulation in the pathophysiology of fibromyalgia.25,26

The latter could result from early life stressors or trauma

such as childhood abuse. In particular, changes in DNA

methylation (an epigenetic marker involved in regulation of

gene expression) affecting for example GMR2 (which encodes

glutamate metabotropic receptor 2 that controls glutamate

release, a major mediator of central sensitisation) seem to be

associated with increased risk of fibromyalgia.27 These epige-

netic changes might lead to dysregulation of the hypothal-

amicepituitaryeadrenal axis, autonomic nervous system and

immune system.25 Finally, recent studies have focused on

peripheral mechanisms. Up to 45% of patients with fibromy-

algia have evidence of small nerve fibre pathology or neurop-

athy based on skin punch biopsy, which might be a marker of

severity.28 It remains to be determined whether these alter-

ations are specific, are responsible for the pain, or whether

there are common central contributing factors to small fibre

impairment and fibromyalgia.29

Increased awareness of nociplastic pain should have major

implications for the monitoring and management of patients

with chronic pain. Nociplastic-like phenotype predicts

increased opioid consumption after surgery (hysterectomy,

arthroplasty, thoracic surgery)30,31 and poorer outcome after

hip or shoulder arthroplasty.32,33 Patientswith nociplastic pain

obtain limited benefit from conventional analgesics including

opioids,4 that can even contribute to opioid-induced hyper-

algesia, which seems to be more prevalent in these patients.34

In patients with cancer reporting chronic pain, detection of a

nociplastic pain dimension is of paramount importance to

avoid therapeutic escalation with opioids and unnecessary

procedures (e.g. serial spine MRIs for back pain) which might

ultimately exacerbate patient distress. Nociplastic pain should

encourage the development of multimodal therapeutic ap-

proaches, which are recommended for this pain type.35 These

include physical exercise, psychoeducation, psychotherapies,

and psychotropic drugs such as antidepressants (e.g. tricyclic

antidepressants, serotonin and norepinephrine reuptake in-

hibitors such as duloxetine) and gabapentinoids (pregabalin,
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gabapentin), in a step-by-step individualised approach.35 Brain

neuromodulatory techniques such as repetitive transcranial

magnetic stimulation can be tried for refractory patients.36

In summary, Nijs and colleagues emphasise that the concept

of nociplastic pain applies not only to chronic non-cancer pain,

but also to patients with cancer. They show that this dimension

can be detected relatively easily based on a simple standardised

clinical assessment, which contributes to a more rational

therapeutic management strategy in these patients.
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