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Oncology, Kütahya, Turkey and 19Prefectural University of Hiroshima, Japan

*Corresponding author. E-mail: jo.nijs@vub.be
Receive

© 2022

(http://

For Per
This article is accompanied by an editorial: Diagnosing nociplastic pain in cancer survivors: a major step forward by de Verspyck & Nattal, Br J
Anaesth 2023:130:515e518, doi: https://doi.org/10.1016/j.bja.2023.02.006
Summary

Pain after cancer remains underestimated and undertreated. Precision medicine is a recent concept that refers to the

ability to classify patients into subgroups that differ in their susceptibility to, biology, or prognosis of a particular disease,

or in their response to a specific treatment, and thus to tailor treatment to the individual patient characteristics. Applying

this to pain after cancer, the ability to classify post-cancer pain into the three major pain phenotypes (i.e. nociceptive,

neuropathic, and nociplastic pain) and tailor pain treatment accordingly, is an emerging issue. This is especially relevant

because available evidence suggests that nociplastic pain is present in an important subgroup of those patients
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experiencing post-cancer pain. The 2021 International Association for the Study of Pain (IASP) clinical criteria and

grading system for nociplastic pain account for the need to identify and correctly classify patients according to the pain

phenotype early in their treatment. These criteria are an important step towards precision pain medicine with great

potential for the field of clinical oncology. Within this framework, the Cancer Pain Phenotyping (CANPPHE) Network, an

international and interdisciplinary group of oncology clinicians and researchers from seven countries, applied the 2021

IASP clinical criteria for nociplastic pain to the growing population of those experiencing post-cancer pain. A manual is

provided to allow clinicians to differentiate between predominant nociceptive, neuropathic, or nociplastic pain after

cancer. A seven-step diagnostic approach is presented and illustrated using cases to enhance understanding and

encourage effective implementation of this approach in clinical practice.

Keywords: cancer pain; central sensitisation; guidelines; neuropathic pain; nociceptive pain; nociplastic pain; oncology;

precision medicine
Editor’s key points

� Classifying post-cancer pain as predominant noci-

ceptive, neuropathic, or nociplastic pain might direct

cancer survivors towards tailored pain mechanism-

based pain management.

� The International Association for the Study of Pain

clinical criteria for nociplastic pain have great po-

tential for clinical oncology.

� The Cancer Pain Phenotyping (CANPPHE) Network

applied clinical criteria for nociceptive, neuropathic,

and nociplastic pain to develop multidisciplinary

guidelines for phenotyping pain in the growing pop-

ulation of cancer survivors with chronic pain.

� A stepwise approach provides a manual for post-

cancer pain phenotyping that is mechanism-based

and should therefore have better outcomes that can

now be prospectively evaluated.
Pain is one of the most disabling and prevalent symptoms1

seen in up to 40% of people in the early post-cancer treat-

ment period,2 and its impact remains underestimated.3 A

pharmacological approach is the standard treatment for

cancer-related pain,3 but pain management is often subop-

timal, leaving many people undertreated.4 This is concerning

as available data indicate that the presence of pain affects

quality of life5 and leads to reduced survival in people with

cancer.6

Precision medicine allows classification of patients into

subgroups that differ in their susceptibility, pathology, or

prognosis for a particular disease, or in their response to a

specific treatment, allowing treatment to be tailored to the

individual patient.7 Applying this to pain after cancer, the

ability to classify the pain of cancer survivors as being

dominantly nociceptive, neuropathic, or nociplastic pain (the

three major pain phenotypes as defined by the International

Association for the Study of Pain [IASP]) is an emerging and

clinically relevant issue because it might direct cancer sur-

vivors towards tailored pain mechanism-based pain

management.8

Nociplastic pain is defined by the IASP as ‘pain that arises

from altered nociception despite no clear evidence of actual or

threatened tissue damage causing the activation of peripheral noci-

ceptors or evidence for disease or lesion of the somatosensory system

causing the pain’.9 The term ‘nociplastic pain’was introduced in
2017 as a third mechanistic pain descriptor in addition to

nociceptive and neuropathic pain.9,10 In 2021, the IASP

released the first set of clinical criteria and a grading system

for nociplastic pain.11 These criteria account for the need to

identify and correctly classify patients with chronic pain early

according to their pain phenotype in order to provide appro-

priate pain treatment and improve precision pain medicine

practices.8 These new criteria11 align with the 2014 clinical

criteria for predominant central sensitisation pain12 but are

more robust, comprehensive, and developed and hold more

potential.13 Although primarily intended for patients with

chronic pain located in themusculoskeletal system,11 the IASP

nociplastic criteria hold potential for clinicians and re-

searchers working in the field of oncology, and more specif-

ically for cancer survivors suffering from chronic pain.

Several recent studies support the idea that the nociplastic

pain phenotype is predictive of pain after breast cancer sur-

gery.14e16 Both chronic pain of the musculoskeletal system

and nociplastic pain appear to be common among cancer

survivors.17e19 The application of the 2014 clinical criteria for

predominant central sensitisation pain to cancer survivors20

has proven very useful.17 Because the IASPnociplastic pain

criteria11 replace the older 2014 central sensitisation criteria,12

previous guidelines for pain phenotyping in cancer survivors20

are outdated and require updating.

Taken together, the 2021 IASP clinical criteria for noci-

plastic pain11 are an important step towards precision pain

medicine13 with great potential for the field of clinical

oncology. Here the Cancer Pain Phenotyping (CANPPHE)

Network, an international and interdisciplinary group of 22

oncology clinicians and researchers from seven countries and

18 institutions, applies the 2021 IASP clinical criteria for

nociplastic pain11 to the growing population of cancer survi-

vors with chronic pain. This approach adheres to the defini-

tion of survivorship introduced by the European Organisation

of Research and Treatment of Cancer Survivorship Task Force

that a cancer survivor is any person who has been diagnosed

with cancer, has completed primary treatment (with the

exception of maintenance therapy) and has no evidence of

active disease.21,22 In line with the global move towards pre-

cision medicine, it allows clinicians to identify the dominant

pain phenotype in cancer survivors and adapt pain manage-

ment accordingly. This includes explaining how clinicians can

differentiate between predominant nociceptive, neuropathic,

or nociplastic pain in patients after cancer treatment. This

differentiation process is important because neuropathic and
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mixed cancer pain (a mixture of nociceptive, neuropathic,

and/or nociplastic pain) are considered to be more challenging

to treat than pure nociceptive pain.23,24 Furthermore, the

classification of the correct pain phenotype is relevant to

selecting the most suitable treatment approach for pain after

cancer.23 In contrast to symptomatic treatments, diagnosis-

based treatments, or both, mechanism-based treatments are

likely to have better outcomes.8,25
Approach

The CANPPHE Network was created by approaching experts in

pain, oncology, or both. Given the multidisciplinary nature of

cancer care and the post-cancer pain issue in particular, care

was taken to create a multidisciplinary group of experts. In

addition, given the global nature of the interest in post-cancer

pain phenotyping, efforts were taken to create a large inter-

national panel with representatives from multiple countries.

This resulted in a team of 22 experts, including pain experts,

physiotherapists, oncologists, medical oncologists, breast

cancer surgeons, movement scientists, and post-cancer pain

researchers from seven countries and 18 institutions.
Table 1 Post-cancer pain phenotypes at a glance: nociceptive, neuro

Nociceptive pain Neuropathic p

Definition Pain attributable to the
activation of the
peripheral receptive
terminals of primary
afferent neurones in
response to noxious
chemical,
mechanical, or
thermal stimuli,27 or
as pain arising from
actual or threat of
damage to non-
neural tissue and is
attributable to the
activation of
nociceptors.28

Pain caused by
disease of th
nervous syst

Key feature Pain is proportional to
nociceptive input.12

A lesion or dis
system (eith
peripheral) i
pain is limit
‘neuroanato
distribution.

Pain distribution Discrete Neuroanatomi
Possible examples
in cancer survivors

Pain related to:
- Connective tissue

fibrosis29,30

- Scar tissue formation
- Lymphatic cording

after axillary surgery
for breast cancer31,32

- Bony injuries
(fractures)

- Oedema33

- Rashes, ulcers
- Myofascial pain and

arm movement
dysfunction (e.g.
scapular dyskinesis
after breast cancer
surgery)20,34,35

- Intercostobra
owing to a d
axillary lymp

- Postsurgical a
inflammatio

- Platinumetax
induced peri
pain.36,42

- Lumbosacral
owing to irra
organs.40

- Radiation the
connective t
neural tissue
Under the auspices of the CANPPHE Network, two co-

ordinators (JN and IS) were designated to draft the initial

version of the post-cancer pain phenotyping guidelines, which

was further developed with all 22 experts by integrating their

clinical expertise and scientific evidence from the literature to

apply the 2021 IASP clinical criteria for nociplastic pain11 to the

growing population of cancer survivors with chronic pain.

Hence, the CANPPHE guidelines build on the established

clinical criteria for neuropathic26 and nociplastic pain,11 and

primarily follow the stepwise approach of pain phenotyping

proposed in the IASP nociplastic pain criteria11 applied to post-

cancer pain.
Pain phenotypes in cancer survivors and its
treatment implications

Table 1 compares the three post-cancer pain phenotypes

(nociceptive, neuropathic, and nociplastic post-cancer pain),

including definitions, key features, pain distribution, and

common examples within the cancer survivor population.27,28

For clinical purposes, the term predominant nociceptive pain

can be used when pain is proportional to nociceptive
pathic, and nociplastic post-cancer pain.

ain Nociplastic pain

a primary lesion or
e somatosensory
em.28

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.9

ease of the nervous
er central or
s identifiable, and the
ed to a
mically plausible’
26

Pain cannot entirely be explained by
either nociceptive or neuropathic
pain mechanisms.

cally plausible Regional, multifocal, or widespread
chial neuropathy
irect insult during
h node dissection.39

dhesions and
n in the nerve area.40

ane chemotherapy-
pheral neuropathic

plexus neuropathy
diation of pelvic

rapy-induced
issue fibrosis within
.36,42

- Patients exposed to anti-hormone
therapy.17

- ‘Unexplained’ post-cancer pain.
- Any type of post-cancer pain that

does not entirely fit into the
nociceptive or neuropathic pain
phenotype.
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input.12,29e35 Although connective tissue fibrosis is frequent

among cancer survivors previously treated with surgery, ra-

diation therapy, or both,30 it can result in both nociceptive and

neuropathic pain.28,36e38 Neuropathic pain is often a conse-

quence of various life-preserving treatments for cancer, such

as surgery, radiation therapy, and chemotherapy.39e42

CNS sensitisation (or central sensitisation) is the major

underlying mechanism of nociplastic pain,10,11 and is also

common in neuropathic pain.43 Central sensitisation is

defined as an amplification of neural signalling within the CNS

that elicits pain hypersensitivity,44 which can potentially

explain unexplained somatic symptoms in cancer survi-

vors.17,45 Central sensitisation encompasses various related

mechanisms within the central and peripheral nervous sys-

tems, including altered sensory processing in the brain46 with

a disrupted resting state functional connectivity in the default

mode and salience networks,47 and increased brain activity in

areas known to be involved in acute pain sensation (anterior

cingulate cortex, insula, and prefrontal cortex) and in other

regions (dorsolateral frontal cortex, various brain stem nuclei,

and the parietal associated cortex).48 Such altered brain ac-

tivity patterns are responsible for orchestrated nociceptive

facilitatory pathways46,49 and poor functioning of endogenous

analgesia,50,51 two other features of central sensitisation.

Together, these CNS mechanisms not only contribute to

increased responsiveness to a variety of sensory inputs, such

as tactile stimuli, but can also lead to hypersensitivity to non-

musculoskeletal stimuli, such as chemical substances, odours,

light, sound, heat, cold, touch, stress, and electricity.52

Emerging evidence suggests that central sensitisation plays

a role in explaining pain in a subgroup of cancer survi-

vors.19,53,54 Available evidence suggests that nociplastic pain is

present in an important subgroup of cancer survivors,17,55

with studies reporting symptoms of central sensitisation,18

spreading of pain,17 and widespread mechanical hyper-

algesia.19,35 Studies have revealed widespread pressure pain

hypersensitivity in patients treated for breast or colon can-

cer,19,53,54 with pressure pain thresholds reduced both at the

affected site and contralateral side,56 and atmore distal sites.35

However, other studies have found only local hypersensitiv-

ity,54,57 suggesting more peripheral than central sensitisation.

Also, evidence regarding nociceptive facilitatory pathways

and endogenous analgesia in cancer survivors is not

conclusive.56,58,59

Together, these findings support the view that not all can-

cer survivor pain is related to central sensitisation, and indi-

cate the need for clinical criteria allowing clinicians and

researchers to correctly classify cancer survivors according to

their dominant pain phenotype. A study of 91 breast cancer

survivors identified ‘pure’ nociplastic pain inmore than 15% of

the patients, but also revealed features of central sensitisation

in most of the patients who were classified as having mixed

pain (41%; mixed pain phenotype can be a combination of

neuropathic and nociplastic pain, nociceptive and neuro-

pathic pain, nociceptive and nociplastic pain, or a combination

of all three pain phenotypes).17 Interestingly, the odds for

nociplastic pain were 26 times higher in patients exposed to

anti-hormone therapy compared with the patients not

exposed to hormone therapy.17

Recent studies furthermore suggest that the nociplastic

pain phenotype can be used to improve precision pain medi-

cine practices.8 Classification into the nociplastic pain

phenotype might have significance beyond the cancer survi-

vor continuum. Women undergoing breast cancer surgery
with preoperative phenotypic characteristics of nociplastic

pain, including high temporal summation (large increases in

pain perception during repeated stimulation of constant in-

tensity8) and negative affect, are at greater risk of significant

postoperative pain and continued opioid use independent of

known surgical risk factors.14 In women without pre-existing

chronic pain receiving breast cancer surgery, poorer func-

tioning of endogenous analgesia predicted greater post-

operative pain, whereas higher pain sensitivity (assessed

using a questionnaire) and pain catastrophising scale scores

predicted greater postoperative pain.15 In a prospective cohort

study, the preoperative pain sensitivity questionnaire score

(higher scores representing higher sensitivity to pain) was an

independent risk factor formoderate pain in the first 24 h after

breast cancer surgery.16 It is thus clear that pain phenotyping,

and in particular identifying nociplastic pain phenotype

characteristics, is of utmost importance from both a clinician

and a cancer survivor perspective, in order to provide optimal

patient-targeted pain treatment.

Appropriate pain treatment for post-cancer pain should be

tailored to thepainphenotype. Fornociceptivepost-cancerpain,

treatment should target the sourceofnociception if possible. For

example, if oedema,33 rash, or ulceration is identified as the

dominant source of nociception, the treatment should target

those issues primarily. Likewise, if myofascial pain and arm

movement dysfunction (e.g. scapular dyskinesis after breast

cancer surgery)20,34,35 are the dominant sources of nociception,

myofascial pain treatment and exercise therapy are indicated to

correct the movement dysfunction. Besides conservative treat-

ment of the underlying source of nociception, short-term use of

non-opioid analgesics such as paracetamol or NSAIDs (in cases

of local inflammation) can be considered for nociceptive post-

cancer pain.60,61 Management of neuropathic and nociplastic

post-cancer pain is significantlydifferent fromthemanagement

of nociceptive post-cancer painwith respect to pharmacological

and non-pharmacological strategies.62 Antidepressants (e.g.

seroton-inenorepinephrine reuptake inhibitors such as dulox-

etine, tricyclic antidepressants suchasamitriptyline63) anda2ed
subunit ligands (e.g. gabapentin and pregabalin) can be consid-

ered for neuropathic post-cancer pain.61,64,65 These centrally

acting drugs can also be considered for nociplastic post-cancer

pain,66 but most medications provide only modest benefits in

patients with nociplastic pain, and adverse effects are more

likely in these patients.67 Therefore,management of nociplastic

post-cancer pain should prioritise non-pharmacological man-

agement,67 such as cognitive behavioural therapy, pain neuro-

science education, sleep management, stress management,

exercise therapy,67e70 or multidisciplinary treatment.65 Use of

opioid analgesics for nociplastic pain is strongly discour-

aged.8,66,67 Finally, explaining pain to cancer survivors should be

tailored to the relevant pain phenotype (e.g. explaining central

sensitisation should be limited to those presenting with noci-

plastic or neuropathic post-cancer pain).71

The IASP clinical criteria and grading system
for nociplastic pain applied to pain after
cancer

This section provides a stepwise guide to the nociplastic pain

criteria11 in a way that aims to best represent the pain phe-

notyping process for clinicians dealing with pain after cancer,

focused on the differential diagnosis between nociceptive,

neuropathic, nociplastic, or mixed-type post-cancer pain (Fig

1). Appendices 1, 2, and 3 in the supplementary material



1. Post-cancer pain > 3 months?

2. Regional distribution?

3. Nociceptive pain entirely responsible for pain after cancer?

4. Neuropathic pain entirely responsible for pain after cancer?

5. Evoked pain hypersensitivity phenomena?

6. History of pain hypersensitivity?

7. At least 1 comorbidities?

Probable
nociplastic pain

Possible
nociplastic pain

Possible
nociplastic pain

No nociplastic pain

Neuropathic pain

Nociceptive pain

No nociplastic pain

No nociplastic pain

NO

NO

NO

NO

NO

NO

NO YES

YES

YES

YES

YES

YES

YES

Fig. 1. The seven-step clinical decision-making tree of the IASP clinical criteria for nociplastic pain applied to post-cancer pain (modified

for post-cancer pain from Nijs and colleagues13).

CANPPHE Network guidance for pain phenotyping - 615
provide three case studies of cancer survivors having chronic

pain. These case descriptions illustrate the way the IASP

nociplastic pain criteria for pain phenotyping can be clinically

applied to cancer survivors suffering from chronic pain, and

how appropriate pain treatment for post-cancer pain should

be tailored to the pain phenotype.

Step 1

The first step in applying the IASP clinical criteria for noci-

plastic pain requires that patients report pain of at least 3

months’ duration. This can be easily applied to cancer survi-

vors suffering from pain. According to the IASP clinical

criteria,11 nociplastic pain can only be considered in patients

having chronic pain.
Step 2

In addition to having chronic pain, patients must also report a

regional, multifocal, or widespread, rather than discrete pain

distribution to be clinically classified as having nociplastic

pain. A thorough assessment and interpretation of self-

reported pain distribution using body charts, in light of the

identified possible sources of nociception and neuropathy, is

required. More specifically, in nociplastic post-cancer pain the

spread of the pain is greater than one would expect if only

nociceptive mechanisms are present (for differentiation from

nociceptive pain), and the distribution of pain extends beyond

the innervation of the lesioned/diseased nervous structure (for

differentiating with neuropathic pain).11 Such regional pain

distribution has been found in patients with pain after breast

and colon cancer treatment,19,35,53,54,72 and is considered a

sign of central sensitisation.72e77 Pain drawings78,79 can be

used to standardise and optimise assessment of pain
distribution in a reliable and valid way, as shown in a study in

patients undergoing cancer treatment,80 and also as an

outcome measure for cancer-related abdominal pain.81 In

patients receiving cancer treatment, the spread of pain

assessed using pain drawing relates to symptom burden

severity and interference.80

Step 3

The third mandatory criterion is that cancer survivors should

report pain that cannot entirely be explained by nociceptive

pain mechanisms.11 This includes either identifying or

refuting nociceptive pain (including inflammatory pain) as the

dominant post-cancer pain phenotype. It is appropriate here

to assess the severity of the injury, pathology, and objective

dysfunction capable of generating nociceptive input.20 This

includes imaging techniques for identifying nociceptive

sources in cancer survivors (e.g. musculoskeletal ultrasonog-

raphy, radiography, MRI, and CT),20 but also an in-depth pa-

tient interview and clinical/behavioural assessment (including

palpation, inspection, and physical testing including quanti-

tative sensory testing). Next, during clinical reasoning,

oncology clinicians need to consider whether the amount and

severity of injury, pathology and objective dysfunction capable

of generating nociceptive input is sufficient to explain the

cancer survivor’s subjective pain experience.20

When nociceptive mechanisms are considered to be

entirely responsible for the post-cancer pain, the pain should

be classified as nociceptive post-cancer pain. In cases where

nociceptive pain is not entirely responsible for the pain

experience, clinicians should continue to step 4. It is important

to stress that the presence of a source of nociceptive pain, such

as connective tissue fibrosis,29,30 lymphatic cording after

axillary surgery for breast cancer31,32 or bone pain (e.g. because



Box 1

Screening criteria for neuropathic pain26 in patients with

post-cancer pain.

Is there a history of a relevant neurological lesion or disease?

In patients with post-cancer pain, such a lesion or dis-

ease of the nervous system can be a past tumour that,

through compressing a peripheral nerve or the spinal

cord, resulted in permanent neural damage, but also

surgical neuropathies such as intercostal neuralgia or

phantom breast pain after breast surgery, radiation-

induced neural tissue fibrosis, chemotherapy-induced

peripheral neuropathy, among others. Evidence for a

‘relevant neurological lesion or disease’ is mandatory

and can be provided from relevant diagnostic in-

vestigations (e.g. electrodiagnostic techniques, myelog-

raphy, CT, MRI).

Is the post-cancer pain distribution neuroanatomically

plausible? In order to classify the post-cancer pain as

neuropathic pain, the pain distribution reported by the

patient should be anatomically consistent with the sus-

pected location of the neurological lesion or disease.26

Is the post-cancer pain associated with sensory signs in the

same neuroanatomically plausible distribution? Sensory

signs are related to the presence of neuropathy. Tests for

sensory signs include testing of the function of the sen-

sory fibres with simple tools (e.g. a soft brush for touch, a

tuning fork for vibration, a sharp pin, and cold/warm

objects for temperature), which typically assess the

relationship between the stimulus and the perceived

sensation.85 In response to such sensory testing, several

outcomes can be suggestive of neuropathic post-cancer

pain: hyperaesthesia, hypoaesthesia, hyperalgesia,

hypoalgesia, allodynia, paraesthesia, dysesthesia, and

aftersensations. However, sensory testing cannot serve

as diagnostic test, but instead should always be com-

bined with diagnostic procedures confirming or refuting

the nervous system lesion or disease.84,85 Indeed, sen-

sory signs are also present in nociceptive and nociplastic

pain, but not within a neuroanatomical plausible

distribution.
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of fractures) does not exclude the possibility of nociplastic

pain, but the region of painmust bemore widespread than can

be explained by the identifiable source of nociception.11

Hence, step 2 (pain distribution assessment) and step 3 go

hand in hand. The possibility of pain caused by metastasis,

such as bone metastasis or visceral metastasis, should always

be considered. Therefore, in step 3, it may be necessary to rule

out causes of cancer metastasis or recurrence using imaging

and blood tests.

Step 4

Similar to nociceptive pain, a fourth mandatory criterion for

nociplastic post-cancer pain is that cancer survivors report

pain that cannot entirely be explained by neuropathic pain

mechanisms.11 This includes either identifying or refuting

neuropathic pain as the dominant post-cancer pain pheno-

type. Clinicians can rely on the current guideline for classifi-

cation of neuropathic pain,26 the IASP neuropathic pain special

interest group guidelines,82 and the older European Federation

of Neurological Societies guidelines83 on neuropathic pain

assessment,84,85,88 and can consider using the Douleur Neu-

ropathique DN4 questionnaire as it includes patient exami-

nation (touch, prick, brushing).87,88 The neuropathic pain

criteria specify that a lesion or disease of the central or pe-

ripheral nervous system is identifiable and that pain is limited

to a ‘neuroanatomically plausible’ distribution.26,84,85 Hence,

diagnostic procedures confirming or refuting the nervous

system lesion or disease are mandatory for diagnosing

neuropathic pain.84,85 For instance, electroneuromyography is

useful for identification of the level of plexus damage, whereas

MRI and CT scans are used to differentiate from cancer recur-

rence and for identification of compressive nerve fibrosis.36,42

Imaging might also involve a review of tumour location and a

review of surgical notes might reveal whether nerves were

identified, preserved, or damaged during surgery.86 Box 1

briefly illustrates how clinicians can examine the presence of

neuropathic post-cancer pain through review of the patient’s

medical record, detailed history taking, and physical testing.

When neuropathic pain is considered to be entirely

responsible, the pain should be classified as neuropathic post-

cancer pain. In cases where neuropathic pain is not exclu-

sively responsible for the post-cancer pain, clinicians should

continue to step 5. However, it is important to recognise the

overlap between neuropathic and nociplastic post-cancer

pain. Indeed, neuropathic pain can be characterised or

accompanied by sensitisation. In patients with neuropathic

pain, peripheral and central nociceptive pathways can become

hyperexcitable (i.e. central sensitisation),43 explaining the

spreading of pain beyond the innervation territory of the

lesioned/diseased nervous structure. Thus, cancer survivors

can have both neuropathic and nociplastic pain, as shown in a

pain phenotyping study where 22 of 91 (24%) breast cancer

survivors demonstrated a mixed neuropathic and nociplastic

pain phenotype.17 Therefore, presence of neuropathic pain

does not exclude the co-existence of nociplastic pain and

mixed pain types as acknowledged by the IASP nociplastic

pain criteria.11 Indeed, if neuropathic pain is present but is not

considered entirely responsible for the pain, clinicians should

continue to step 5.

Step 5

Step 5 includes screening for clinical signs of pain hypersen-

sitivity that are at least present in the region of pain.11 This
step entails clinical examination of (mainly) allodynia, defined

as pain in response to stimuli that normally do not elicit pain

in the region of the pain, but also outside the painful region.

Indeed, in patients with nociplastic post-cancer pain, allody-

nia is often more widespread.11 This can be assessed by

evoked pain hypersensitivity phenomena such as static or

dynamic mechanical allodynia, heat or cold allodynia, and/or

painful after-sensations after any of the mentioned evoked

pain hypersensitivity assessments. For assessing static me-

chanical allodynia, digital palpation with a weight of approx-

imately 4 kg (i.e. nailbed blanching) can be used. Reporting

pain in response to such digital palpation is considered me-

chanical allodynia.11 If such static mechanical allodynia is

present, this criterion is met and one can proceed to the next

step (step 6). However, if static mechanical allodynia is not

present, additional tests (i.e. tests for assessing dynamic me-

chanical allodynia, heat and cold allodynia) are required to

examine whether allodynia is present or not. Dynamic me-

chanical allodynia can be assessed by gently stroking the skin



CANPPHE Network guidance for pain phenotyping - 617
in the painful area, but also in a remote area, with a brush or a

cotton pad.11 If this triggers pain, it is considered allodynia. By

holding a metal object (e.g. a coin89) at room temperature

(~20�C) against the skin in the painful area and a remote area,

cold allodynia can be examined. Likewise, the same object can

be heated with warm water (~40�C), or by holding the coin in

the pocket for at least half an hour89 to assess heat allodynia in

the painful area and in remote areas.11 Immediate pain re-

sponses to any of these allodynia tests is considered a positive

allodynia examination, and hence fulfils this criterion. How-

ever, one should also question the patient for possible after-

sensations (i.e. ask whether the sensation of the sensory

stimulation lingers after the stimulus has been removed). If

the five requirements of the first five steps are met, the patient

can be classified as having ‘possible nociplastic pain’,11 and

clinicians should proceed to step 6 to examine whether the

likelihood of nociplastic pain can be increased to ‘probable

nociplastic pain’.

Step 6

Step 6 involves examining whether the cancer survivor pre-

sents with a history of hypersensitivity in the region of pain.

This can be assessed by questioning the patient for sensitivity

to touch, movement, pressure, or heat/cold. The patient

interview and history often spontaneously reveal such hy-

persensitivity to (mechanical) pressure, for instance in pa-

tients who perceive clothing against the skin, belts, jewellery,

handbags, or bras as unpleasant or painful.11,52 Other exam-

ples include pain flares during hugging (i.e. hypersensitivity to

touch, pressure, or both), after prolonged sitting on a

comfortable chair (hypersensitivity to pressure), during or af-

ter a cold/warm bath or shower (hypersensitivity to heat/cold),

or after habitual physical activities of low to moderate in-

tensity such as walking, gardening, or grocery shopping (hy-

persensitivity to movement).11,52

Step 7

The final step involves screening for comorbidities in cancer

survivors. This criterion is met if any of the following comor-

bidities arepresent: increasedsensitivity to sound, light, and/or

odours, sleep disturbance with frequent nocturnal awakening,

fatigue, or cognitive problems.11 Similar to step 6, screening for

these comorbidities is done during the patient interview and

history. Even though it is not mandatory, clinicians might

consider using the central sensitisation inventory (CSI) for

screening comorbidities. In fact, all comorbidities included in

the 2021 IASP clinical criteria for nociplastic pain11 are covered

by items included in the CSI (i.e. itemnumbers 12, 13, 17, and 20

questioning sleep, concentration, energy level, and hypersen-

sitivity to odours).13 The CSI has been shown to generate reli-

able and valid data regarding symptoms of central

sensitisation,90e93 including in cancer survivors suffering from

pain,94,95 but should not be considered as the gold standard

measure for assessing features of central sensitisation.96

Guidelines on interpreting the CSI item or total scores for pain

phenotyping in cancer survivors are currently unavailable, but

for the purpose of screening step 7, we advise looking at indi-

vidual item scores rather than total scores. One issue with

applying the 2021 IASP nociplastic pain criteria to post-cancer

pain is that many of the comorbidities, including fatigue,97,98

sleep disturbances,99 and cognitive problems (e.g. impair-

ments in memory, processing speed, attention, and executive

functions),100 are very common among cancer survivors,
including cancer survivors free of pain. Thorough clinical

reasoning is required to decide whether these comorbidities

can contribute to pain phenotyping in cancer survivors.

Post-cancer pain is classified as ‘probable nociplastic pain’

when cancer survivors fulfil the criteria of steps 1e5, the pa-

tient presents with a history of pain hypersensitivity in the

region of pain (step 6), and at least one of the defined comor-

bidities is present (step 7).11 Fig 1 provides a clinical decision-

making tree for applying the IASP clinical criteria for noci-

plastic post-cancer pain during the clinical reasoning process,.

Although not mandatory, it is advisable to complete all seven

steps before making a final decision, or in cases where noci-

plastic pain can be excluded earlier in the process (e.g. after

step 2 for case 2; Supplementary material Appendix 2).
Towards precision pain medicine for cancer
survivors

Knowledge regarding central sensitisation has revealed a

paradigm shift in understanding and management of chronic

pain that allows clinicians, including both oncologists and

general practitioners, to think beyond muscles and joints,20

and to account for the role of pain modulation mechanisms

in the CNS.8 Central sensitisation is a key underlying mecha-

nism of nociplastic pain.10,11 The IASP clinical criteria and

grading system for nociplastic pain11 provide the first set of

clinical criteria linked to nociplastic pain as a third mecha-

nistic pain descriptor in addition to nociceptive and neuro-

pathic pain.13 Clinical criteria for nociplastic pain allow

targeting treatment according to the pain phenotype. A po-

tential pitfall for clinicians and patients applying such an

approach is that the focus of treatmentmight rely toomuch on

improving the underlying pain mechanism, that is decreasing

central sensitisation in patients with nociplastic post-cancer

pain.13 Rather, the focus should be to regain the ability to

perform and enjoy activities of daily living and hence to

improve quality of life. Another potential pitfall for clinicians

applying a cancer pain phenotyping approach is that one

might neglect the individual variability within one pain

phenotype.13 Therefore, precision pain medicine for cancer

survivors with pain involves more than accounting for the

pain phenotype. It also implies addressing relevant comor-

bidities and lifestyle factors that sustain the pain mechanism

of the relevant pain phenotype. Insomnia101 and obesity102 are

relevant comorbidities for nociplastic pain, whereas stress,103

physical inactivity,104 and an unhealthy diet105 are lifestyle

factors106 that can sustain central sensitisation.
Research agenda

It is important to stress that more research is necessary to

examine the reliability and validity of the 2021 IASP clinical

criteria for nociplastic pain11 in cancer survivors. To serve this

purpose, clinical vignettes107,108 can be useful. Clinical vi-

gnettes are short scenarios that describe a situation (i.e. real

cases) in which participants typically answer a series of open-

ended or closed-ended questions related to the scenarios

included in the vignettes.109With this technique, these clinical

situations are available tomultiple evaluators simultaneously,

providing the opportunity to examine the intra-rater and

inter-rater reliability and content validity of the IASP clinical

criteria for nociplastic pain after cancer.

The prognostic value and responsiveness of the IASP clin-

ical criteria for nociplastic pain after cancer also require more
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research. For example, the prognostic value of nociplastic pain

after cancer, established using the IASP nociplastic pain

criteria,11 on key outcomes such as pain, quality of life, and

health care expenditure, can be explored in longitudinal

cohort studies. Likewise, the responsiveness to change of the

IASP nociplastic pain criteria11 in cancer survivors can be

examined in RCTs examining treatment approaches that aim

to specifically target underlying mechanisms of nociplastic

pain, such as central sensitisation (e.g. trials on centrally

acting drugs or conservative interventions that focus on

comorbidities such as insomnia101 and obesity,102 which are

potentially driving central sensitisation103,110). Depending on

the outcome of such studies, integration into medical educa-

tion curricula can be advocated.

Finally, involving people with lived experience of chronic

post-cancer pain in the co-production of guidelines for phe-

notyping pain after cancer would have clear added value. The

lack of patient involvement in the development of the CANP-

PHE guidelines is a limitation.
Conclusions

Pain after cancer remains underestimated and undertreated.

Applying the global move towards precision pain medicine in

pain after cancer, by classifying cancer survivors into three

major pain phenotypes (nociceptive, neuropathic, and noci-

plastic pain) is an emerging approach as evidence suggests

that nociplastic pain is present in a subgroup of the cancer

survivor population.17e19 The 2021 IASP clinical criteria and

grading system for nociplastic pain11 allow early identification

and classification of patients according to pain phenotype, and

are an important step towards precision pain medicine13 with

great potential for the field of clinical oncology.

Here we applied the 2021 IASP clinical criteria for noci-

plastic pain11 to the growing population of cancer survivors

with chronic pain. Using a stepwise approach including seven

consecutive steps, clinicians are offered a manual for differ-

entiating between predominant nociceptive, neuropathic, or

nociplastic pain after cancer. Pain phenotyping is important

for three principal reasons: (1) neuropathic and mixed cancer

pain are considered to be more difficult to treat than pure

nociceptive pain23,24; (2) classification of the pain phenotype is

relevant regarding the choice of cancer pain treatment23; and

(3) compared with symptomatic treatments, diagnosis-based

treatments, or both, mechanism-based treatments should

have better outcomes.8,25 Studies examining the clinometric

properties of the 2021 IASP clinical criteria and grading system

for nociplastic pain11 in cancer survivors are warranted, and

individual variability within one pain phenotype should not be

neglected.
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