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Key audit and performance indicators
The group agreed that there should be evidence of pain-
assessment documentation at the following intervals.

•• On admission to ward in 100% of cases, where pain is a 
presenting complaint

•• Ongoing 12-hourly pain-assessment alongside routine 
NEWS (National early warning score) scoring in 95% of 
cases

•• In patients with mild to moderate pain, a minimum of 
4-hourly reassessment in 95% of cases

•• In patients with moderate pain, reassessment within 
30-60 minutes of analgesia administration in 100% of cases

•• In patients with severe pain, reassessment within 30 and 
60 minutes of analgesia administration in 100% of cases

Incorporation within WNCR
The All Wales inpatient pain-assessment tools have been 
incorporated in the WNCR (paper and digital format), including 
recommendations for reassessment. This assessment currently 
forms part of the daily risk-assessment records and has been 
endorsed as the national standard by the Chief Nursing Officer 
and Executive Nurse directors with the issue of a Welsh Health 
Circular, a policy mandate issued by Welsh Government10 to 
instruct health and care organisations in Wales to comply with 
a standard.

Discussion and future directions
These standards are the first step towards raising the 
importance of consistent, timely and responsive pain 
assessment and providing benchmarking metrics. These 
standards bring together the range of current practices into a 
cohesive practical approach and filling in knowledge gaps using 
a consensus methodology. It is expected that these standards 
will serve to guide clinical teams to audit their pain-assessment 
frequency and documentation against.

As the goal of the project was to streamline and align existing 
local policies, the expert group was limited to representatives 
from within the different acute hospitals of Wales.

The current guidelines for analgesic administration still 
adhere to the traditional WHO ladder approach. However, the 
focus is shifting towards choosing appropriate analgesia and 

aiming for functional improvement rather than merely reducing 
pain intensity.5 It has also been suggested that aggressive 
monitoring of pain may lead to over-treatment and subsequent 
complications. Indeed, this risk must be weighed against the 
significance and advantages of regular monitoring. This can be 
facilitated through widespread education regarding the 
appropriate and safe use of analgesics while ensuring that 
patients receive humane care.

Since the project was started, Best Practice Guidelines on 
opioids in surgical patients and Consensus statements on 
perioperative pain management in adults both recommend 
functional pain assessment,5,6 along with unidimensional pain 
assessment. Future updates of these standards should 
therefore incorporate functional assessment (including 
appropriate generic and condition-specific tools, monitoring 
frequency and response analgesia). The digital documentation 
workstream (WNCR) is also expected to build upon its basic 
framework to allow regular and procedure-specific pain 
assessment and seamlessly link with electronic prescribing to 
provide timely prompts and advisory clinical feedback.

Conclusions
This article describes the work undertaken to standardise pain-
assessment tools for adult inpatient use along with setting 
standards for pain-monitoring frequency and documentation in 
Wales. The All Wales inpatient pain-assessment tools have 
been incorporated in the WNCR, including recommendations 
for reassessment. Key audit and performance indicators will 
help benchmark future local and national audits in this area.

Key points
•• The article describes the development of standards on 

adult inpatient pain assessment and monitoring, in Wales, 
by South Wales Network of Acute Pain teams (SwNAP).

•• Initial survey identified the range of pain-assessment tools 
being used within the acute hospitals in Wales. The 
monitoring frequency was not always specified within local 
guidelines.

•• A sub-group of SwNAP was established to review the 
literature, explore differences in local practice, establish 
pain-assessment standards/metrics and produce pain-
assessment guidance to facilitate consistency in pain 
assessment and documentation, among acute hospitals 
in Wales.
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•• Using an informal modified Delphi approach, consensus 
was achieved about the use of a categorical 4-point VRS 
(no pain, mild pain, moderate pain and severe pain). It was 
agreed to maintain both PAINAD (Pain Assessment in 
Advanced Dementia scale) and Abbey Scale for cognitively 
impaired populations.

•• A minimum monitoring and documentation frequency, at 
12-hourly (if ‘no pain’), 4-hourly (If any pain) and more 
frequently for higher degrees of pain and in response to 
analgesia, was agreed. In line with these, key audit and 
performance indicators were agreed.

•• The All Wales inpatient pain-assessment tools have been 
incorporated in the Welsh nursing care record (WNCR), 
including recommendations for reassessment. This 
assessment currently forms part of the daily risk-
assessment records.
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Background
The practice of medial branch radiofrequency ablation (MBRFA) 
in the United Kingdom is currently guided by the national NICE 
guideline for low back pain, which primarily addresses the 
lumbar spine.1,2 The approach to lumbar MBRFA is subject to 
regular updates concerning timing, repeat procedures and 
outcomes, as monitored by the British Pain Society (BPS) and 
other relevant professional bodies.3,4

Although there is growing evidence supporting the use of 
cervical facet joint denervation for a range of cervical spine 
pathologies, including whiplash-associated disorders (WADs),5–7 
UK-specific recommendations remain absent compared with 
the lumbar spine. Consequently, many centres have adopted 
the American consensus guidelines published in 20218 for 
cervical MBRFA, while others have implemented institution-
specific protocols.

Aim
Collecting data from different pain-management centres across 
the UK to potentially support the development of national 
recommendations or a consensus on cervical MBRFA in the 
future.

Methodology
To achieve this aim, a Google Form was developed 
incorporating both open-ended and structured questions to 
capture current practices within each respondent’s pain unit, 
including details of their technique and protocols for repeat 
procedures.

The form included 23 questions in total as summarised in 
Figure 1.

The survey was distributed via the national trainee WhatsApp 
group, the official Faculty of Pain Medicine (FPM) Twitter 

account and the Google Consultant group, with thanks to  
Dr. Barani (Consultant and Clinical Lead in Pain medicine, 
Leeds Teaching Hospitals).

Responses were then extracted to a google sheet, from 
which data analysis was performed.

Cervical radiofrequency ablation survey
Dr Mohammed Ebeid  ST6 anaesthetics and advanced pain trainee, East and North Yorkshire

Dr Vinod Sanem  Consultant Anaesthetist and Pain management–Pain clinical Lead,  
Hull University Teaching Hospitals
m.ebeid.md@hotmail.com

1428682 PAN Cervical radiofrequency ablation surveyCervical radiofrequency ablation survey

Figure 1.  Survey form
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Results
A total of 48 responses were received.

•• Two respondents indicated they either do not currently offer 
cervical MBRFA or have discontinued the service. These 
were excluded from the analysis, resulting in 46 valid 
responses.

•• General Findings

{{ The majority of responses were from consultants, 
with only two from Advanced Pain Trainees (APTs) 
performing procedures under supervision.

{{ Responses were geographically diverse, representing 
hospitals across England, Scotland, Wales and the 
private sector, with minimal duplication from the same 
institution.

{{ Eighty-five percent would proceed to MBRFA after a 
single positive medial branch block (MBB) (Figure 2).

{{ A positive diagnostic response was defined by 60% of 
respondents as >50% pain relief after MBB; while 30% 

required at least 75% relief to consider an MBB being 
positive (Figure 3).

{{ The majority did not offer sedation for either MBB or 
RFA (Figure 4) and would withhold anticoagulation for 
both procedures (Figure 5).

•• Technical Aspects

{{ Forty-six percent of respondents perform the procedure 
with patients in the lateral position; 20% prefer their 
patients prone; others allow mixed or even supine 
positions (Figure 6).

{{ Fluoroscopy is universally used, with some incorporating 
ultrasound as a complementary modality.

{{ Posterior oblique needle approach was most common 
(45%), while others varied their approach guided 
by patient habitus or used lateral/posterior oblique 
combinations (Figure 7).

Figure 2. 

Figure 3. 

Figure 4. 

Figure 5. 
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{{ Eighty-two percent saved at least two or more 
fluoroscopic views – typically anteroposterior, lateral and 
foraminal/oblique (Figure 8).

•• Ablation Technique

{{ More than 86% will perform at least motor testing (50% 
will do both sensory and motor) (Figure 9).

{{ Nearly 90% use 80°C as the target ablation temperature. 
Forty-seven percent ablate for 90 seconds, and 43% 
for 60 seconds. However, approximately 50% perform a 
single lesion, regardless of lesion time (Figure 10).

{{ 20G was the most common needle gauge (44%), with 
51% again performing only one lesion regardless of 
gauge (Figure 11).

{{ Active tip lengths (5 mm versus 10 mm) were nearly 
used equally, though many operators (about 50%) still 
perform a single lesion regardless of tip size.

{{ Steroids were injected after the procedure by 54%, 
most commonly dexamethasone; three respondents 
reported using triamcinolone.

•• Additional Findings:

{{ Seventy-six percent do not perform bilateral cervical 
MBRFA in a single setting (Figure 12).

{{ In patients with good outcomes, 70% offer a repeat 
procedure every 12 months (Figure 13).

Figure 6.  Figure 7. 

Figure 8. 
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Additional observed variations in practice
Respondents provided comments indicating further variability in 
clinical approaches, highlighting the absence of a unified 
national standard. Key points included:

•• Number of diagnostic blocks: Some clinicians prefer two 
positive diagnostic MBBs before proceeding to MBRFA. 
However, waiting list pressures often influence this decision.

•• Imaging techniques: One practitioner has started integrating 
ultrasound guidance alongside fluoroscopy, particularly for 
anatomical confirmation and needle placement.

•• Needle types: Respondents reported using a range  
of needles, including sidestick and trident-tip  
designs, based on operator preference or anatomical 
challenges.

•• One respondent reported using 120 seconds of pulsed 
radiofrequency (PRF) during the interval in which the local 
anaesthetic takes effect. This technique was noted to 
produce analgesic effects anterior to the needle tip, in 
contrast to the more lateral lesioning pattern typically 
associated with conventional thermal radiofrequency 
lesioning (RFL).

Figure 9. 

Figure 10. 
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•• Alternative management approaches: A subset of 
respondents indicated a preference to continue with MBBs 
combined with steroid injections in patients achieving good 
pain relief, avoiding RFA altogether.

•• In select cases, some units proceed directly to MBRFA 
based on clinical presentation and radiological findings, 
bypassing diagnostic blocks.

•• It was noted the ability to perform bilateral procedures  
by scheduling one side in the morning and the other  
in the afternoon session, particularly in resource-limited 
settings.

Conclusion

•• Based on the survey findings, it can be concluded that 
while not all hospitals currently offer cervical MBRFA, the 
procedure is commonly provided by interventional pain 
specialists across the UK following a single positive MBB – 
typically defined as >50% pain relief.

•• The majority of centres advise withholding  
anticoagulation and do not routinely offer sedation for 
either MBB or RFA.

•• With the patient typically positioned laterally, the procedure 
is performed under fluoroscopic guidance using a 
posterolateral needle approach. Regardless of needle 
gauge or active tip length, most practitioners perform 
ablation at 80°C, for a single cycle lasting either 60 or 
90 seconds, followed by an injection of dexamethasone.

•• Patients demonstrating a good clinical response are most 
often offered a repeat cervical MBRFA at 12-month 
intervals.

Figure 11. 

Figure 12. 

Figure 13. 
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Limitations

•• The findings are operator-dependent, reflecting individual 
practice variations and preferences.

•• Patient outcomes were not assessed, limiting the ability to 
correlate procedural techniques with clinical effectiveness. 
However, it is reasonable to assume that each unit 
continues to follow its current practice based on 
satisfactory clinical outcomes within their local context.

•• The survey may benefit from broader participation, 
particularly from additional proceduralists to enhance 
representativeness of different units.

•• One survey item regarding needle gauge was introduced 
after the first three responses, which may have led to 
incomplete data for that question.

Implication and future directions
The common findings identified in this survey closely align with 
the American consensus guidelines published by Hurley et al.,8 
with the notable exception being steroid injection after the 
procedure remains a common practice across UK centres. In 
addition, some practitioners appear to have extrapolated 
aspects of their technique from lumbar RFA protocols.

Based on these results, there is a clear opportunity to begin 
developing a national consensus or guideline for cervical 
MBRFA within the UK. Establishing such recommendations 
could offer several benefits:

•• Improved standardisation of care, leading to more 
consistent and evidence-aligned patient outcomes.

•• Facilitated auditing of procedural practice and complication 
rates.

•• Enhanced clinical governance, supporting quality-
improvement initiatives.

•• Support for trainee development, providing a clear and 
validated approach that accelerates the learning curve and 
ensures a safe, reproducible practice.

Despite the limitations, these survey findings can serve as a 
provisional step and a foundation for more expert input and 
collaborative development of a national guidance specific for 
the cervical MBRFA.
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Essay Competition – Introduction

We are delighted to showcase in this edition the winning 
essays in the Pain Relief Foundation student essay competition.

The winning essays selected by the panel were:

1. Samuel William Brown, University of Cambridge

‘The “Gut–Brain–Pain Axis” in Chronic Migraine: The 
Therapeutic Role of Diet and Probiotics’

2. Vernon Fernandes, Barts Medical School

‘Digital Twins & Artificial Intelligence: Redefining Equitable 
Chronic Pain Management’

3. Fintan Conway, Imperial College London

‘Rethinking Pain: The Gut Microbiome as a Novel Target in 
Inflammatory Arthritis’

An honourable mention goes to the runners up:

1. Robert Rigby, University of Birmingham

‘Virtual Reality as a Therapeutic Modality in Chronic Pain 
Management: promise and pitfalls’

2. Tim Harvey, University of Southampton

‘Exploring Chronic Pain in Conflict Settings’

3. Emily Zerrin Bell, Royal Holloway, University of  
London

‘Living in Limbo: Chronic Pain and the Loss of Future  
Self’

Editor

Pain Relief Foundation student  
essay competition
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Reframing migraine as a ‘Gut feeling’
Migraine has long been treated as a strictly neurological 
disorder. However, this medical label has always been at odds 
with the lived experience of patients, many of whom express a 
‘gut feeling’ that their chronic, debilitating headaches are not 
just a problem with their brains. As international guidelines note 
and any migraine sufferer could tell you, attacks are often 
accompanied by gastrointestinal (GI) symptoms such as 
nausea and bloating.1 In turn, over 70% of migraineurs exhibit 
one or more GI disorders, such as inflammatory bowel disease 
or coeliac disease.2,3 Attending a migraine clinic on placement 
recently, I was struck by how every patient articulated their pain 
as an intensely visceral and whole-body experience, with their 
headaches often triggered by certain foods or accompanied by 
these GI symptoms. Further validating this, in a survey I 
conducted for this essay, respondents repeatedly emphasised 
how their headaches were closely tied to their gut health: ‘my 
IBS flares with my attacks’; ‘my stomach is in agony during my 
migraines’; ‘nausea is common with every episode’.4

It seems that research in this field is now catching up with 
long-endured patient experience. The so-called ‘Gut–Brain Axis’ 
has been an area of intense recent investigation, and growing 
evidence suggests that imbalances in the microbiota – also 

called ‘dysbiosis’ – can contribute to migraine susceptibility.5 
The links between gut and brain are complex and intertwining; 
here, we’ll focus on how the intestinal microbiome 
communicates with the brain through its metabolic products.6 
With our greater understanding of the role of the microbiota 
comes the potential for new therapies for conditions such as 
chronic migraine to which dysbiosis contributes. In this light, this 
essay aims to place the gut at the centre of migraine 
pathophysiology and to further explore how the concept of the 
‘Gut–Brain–Pain Axis’ could pave the way for personalised, 
microbiota-based therapies for migraine, such as dietary 
changes and probiotics.

Migraine: epidemiology, causes and treatment
Migraine is a headache disorder, with a global prevalence of one 
in seven people.7 It is characterised by a debilitating headache, 
lasting 4–72 hours, often accompanied by nausea, vomiting and 
photophobia. It can be sub-divided into ‘migraine with aura’ and 
‘migraine without aura’, referring to a transient visual, sensory or 
language disturbance that precedes the attack. The condition 
can then be further classified as chronic, as opposed to 
episodic, if the migraine occurs eight or more times per month 
for more than 3 months.8 Around 8% of total migraine sufferers 
have chronic migraine, and these migraineurs are twice as likely 
as those with episodic migraine to be depressed or to have 
another chronic pain condition.9 Migraine more generally is three 
times more common in adult women than men and can arise at 
any age, although the most common first presentations are 
between the ages of 25 and 55 years.10 Like many chronic pain 
conditions, migraine’s social impacts exacerbate preexisting 
inequalities, with sufferers from lower socioeconomic 
backgrounds suffering the most from its impact on daily life.11

The pathological of the acute migraine attack has been a 
subject of intense debate among neurologists throughout 
history. The most widely accepted theory is that the migraine 
attack begins with a wave of depolarisation across the brain, 
followed by a period of suppression. Inflammatory chemicals 
are then released, stimulating the trigeminal nerve, which in turn 
activates the release of neuropeptides like calcitonin gene-
related peptide (CGRP).12 These neuropeptides cause 

The ‘Gut–Brain–Pain Axis’ in  
chronic migraine: the therapeutic  
role of diet and probiotics
Samuel William Brown

1425385 PAN The ‘Gut–Brain–Pain Axis’ in chronic migraine: the therapeutic role of diet and probioticsThe ‘Gut–Brain–Pain Axis’ in chronic migraine: the therapeutic role of diet and probiotics
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vasodilation and neurogenic inflammation of the meninges of 
the brain, resulting in the sensitisation of nociceptors, ultimately 
leading to a throbbing headache.13 The initial wave of 
depolarisation is seemingly triggered by a whole range of 
factors, which are highly variable to each individual: stress, 
hormone fluctuations, diet, weather and sleep disruption are 
among the most commonly cited.14

The current treatment for an acute migraine attack is a 
combination of simple analgesia and a triptan, a class of 
medication that constricts the dilated vessels of the brain, 
inhibits nociceptor transmission of pain signals and stops the 
release of the neuropeptides mentioned above. A newer class 
of monoclonal antibodies block the action of the CGRP 
referenced above.15 Prophylactic drugs include the beta-
blocker propranolol and the drug topiramate, which reduces 
the excitability of neurones in the brain.16 While these 
pharmacological interventions have undoubtedly brought 
meaningful relief to many migraineurs, they do, however, come 
with significant side effects. Moreover, they tend to manage 
symptoms as opposed to targeting the root cause of the 
disease. Contrastingly, intervening at the level of the gut 
microbiome promises a genuinely disease-modifying approach, 
potentially rebalancing the dysbiosis that may be driving the 
condition in the first place.

The healthy ‘Gut–Brain Axis’: the vagus nerve and 
chemical messengers
Each human hosts around 4 trillion microbes in their gut flora, 
which is made up of around 1,000 different species, and in a 

healthy person, these microbes exist in a helpful symbiosis with 
the human host.17 Certain bacteria species dominate the 
environment, such as the anaerobic bacteria Bacteroidetes.18 
The mechanisms by which this microbial community can 
communicate with the brain can be broken down into two main 
categories: stimulation of the vagus nerve and related nerves of 
the enteric nervous system; and the production of chemical 
messengers, such as short-chain fatty acids (SCFAs), cytokines 
and neurotransmitters. This communication is crucially a two-
way street: in response to vagal stimulation and molecules 
such SCFAs, the brain modulates the production of cortisol 
through the hypothalamic–pituitary–adrenal (HPA) axis, as seen 
in Figure 2, which changes the permeability of the gut wall, the 
secretion of enzymes and the production of mucus.19 In short, 
the brain and gut microbiota are in a state of constant 
communication in order to maintain homeostasis.

The unhealthy ‘Gut–Brain–Pain Axis’:  
dysbiosis and migraine
If this carefully balanced system of microbes, nerves and 
chemical messengers becomes stressed at any point in its 
circuitry, problems can emerge. One way in which this system 
can be strained is through stressors such as poor diet and 
environmental stress, both of which stimulate increased cortisol 
production by the HPA axis. Increased cortisol accentuates the 
permeability of the gut lining and changes the levels of different 
enzymes and mucus in the intestines.20 It is speculated that 
these changes encourage the growth of pathogenic microbes 
in the gut microbiota, and that, furthermore, these microbes are 
linked to the development of migraine. For instance, bacteria 

Figure 1.  The pathophysiology of migraine.

Source: My own.
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like those of the Tissierella, Veillonella and Coprobacillus geni 
have been shown to live in greater numbers in the guts of adult 
chronic and episodic migraine patients.21 Indeed, in one study, 
the eradication of the pathogenic bacteria Helicobacter pylori 
was directly linked with the relief of all migraine symptoms.22 In 
contrast, some microbes have been suggested to have a 
protective and anti-inflammatory effect on the brain, including 
Bifidobacterium and Faecalibacterium, which researchers have 
found to grow in much lower levels in the guts of migraineurs.23 
There is therefore clear evidence that certain ‘types’ of 
microbes are associated with different rates of migraine across 
the population.

Of course, we must be cognisant of the limitations here in 
this form of associative research. While many trials have shown 
that migraineurs and non-migraineurs have consistently 
different gut microbiomes, this is simply drawing attention to a 
correlation, and we should be cautious about assuming a 
causative mechanism without further research. The same is 
true when we draw attention, as we have above, to the high 
rates of migraine in those who have GI pathology. While, for 
instance, it is true that evidence shows that patients with 
coeliac disease have higher prevalence of migraine compared 

Figure 2.  The ‘Gut–Brain–Pain Axis’ explained.

Source: My own.

with healthy controls and vice versa, this does not establish a 
mechanism of causality.24 This precautionary note 
notwithstanding, researchers have speculated on various 
potential mechanisms by which beneficial and pathogenic 
bacteria may be differentially influencing the brain – and 
ultimately impacting migraine susceptibility. Several plausible 
pathways have been proposed, as also outlined in Figure 2.

SCFAs
Migraineurs have been found to have lower levels of 
Faecalibacterium and Bifidobacterium in their guts. These 
bacteria are known to ferment dietary fibre to produce SCFAs, 
such as butyrate and acetate.25 These SCFAs maintain gut 
epithelial integrity, exert anti-inflammatory effects and interact 
with the vagus nerve, potentially altering central pain 
pathways.26 Lower levels of SCFA production by microbes in 
the gut could therefore give rise to greater intestinal wall 
permeability and increased neuroinflammation, potentially 
triggering or exacerbating migraine episodes. This is supported 
by a study in which the signs of chemically induced migraine 
were reduced in mice that were injected by SCFAs, although 
clearly human studies would be needed to validate this.27

Neurotransmitter precursors
Different gut microbes synthesise various amino acids such as 
tryptophan, tyrosine and glutamine, precursors to the key 
neurotransmitters involved in migraine pathogenesis: serotonin, 
dopamine, noradrenaline and gamma-aminobutyric acid (GABA). 
Changes in microbial populations could therefore lead to altered 
neurotransmitter availability locally in the enteric nervous system 
and centrally. It is notable, in this light, that serotonergic 
dysfunction has long been implicated in migraine, with gut-
derived serotonin comprising most of the body’s total pool.28

Neuropeptides
Although this is a nascent research area, some studies have 
speculated that the neuropeptide CGRP could be one of the 
chemical bridges between the gut microbiome of migraineurs 
and their brains.29 As we discussed above, CGRP is a potent 
vasodilator and is also involved in gut motility and pain 
signalling through the vagus nerve, and the microbes of the gut 
can directly influence this neuropeptides production through 
their stimulation of vagal nerve afferents and production of 
inflammatory chemicals.30

This emerging evidence therefore suggests that pathogenic 
gut bacteria may influence migraine susceptibility through 
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multiple pathways: reduced SCFA production, altered 
neurotransmitter precursor availability and modulation of 
neuropeptides like CGRP, ultimately increasing 
neuroinflammation, which has recently been elucidated as the 
final common factor in all these pathways.31

The patient perspective
This burgeoning scientific evidence for the importance of the 
gut microbiome in migraine is exciting, but we cannot lose sight 
of the most significant stakeholder in this discussion: the 
migraine sufferer. Prior to writing this essay, I conducted a 
survey exploring patient experiences of the links between GI 
symptoms and migraine, as well as dietary and probiotic 
interventions that worked or did not work to alleviate migraines. 
A recurring trend in responses to this survey is that among 
migraineurs reporting dietary triggers, there are consistent 
culprits: chocolate, red wine, cheeses and caffeine. The 
inconsistency in food triggers from person to person suggests 
that individual differences in gut microbiome and metabolism 
might determine whether a given food is a trigger, again 
underscoring the gut’s mediating role.32 No respondent to the 
survey had tried probiotics, but many had changed their diets 
to eliminate triggers. Fewer had tried specific diets, such as a 
ketogenic diet, but those who had expressed positive results.

From pathology to treatments: the evidence for 
dietary changes and probiotics
Dietary Changes
With both this patient insight and the proposed biochemical 
links between the gut microbiome and migraine pathology in 
mind, we can now explore the evidence behind whether 
interventions on the level of the gut can indeed help migraine 
sufferers with their debilitating condition. There is a sizable pool 
of studies examining the effect of diet on migraine. Backing up 
what respondents to my survey said, a variety of studies have 
shown that dietary triggers can be selectively manipulated to 
reduce migraine. In a study by Hering-Hanit from 2003, for 
instance, reducing cola consumption in 36 individuals 
eliminated migraine in 33 participants.33 Another study from 
2004 suggested that caffeine withdrawal significantly raised the 
likelihood of migraine initiation.34

A 2025 systematic review focused on whether the ketogenic 
diet – which involves very low carbohydrate, high fat and 
moderate protein intake – and the Dietary Approaches to Stop 
Hypertension (DASH) diet – which emphasises fruit, vegetables, 
wholegrains and reduced processed food consumption – 
changed migraine risk. It found that both diets reduced 

migraine severity and frequency across various studies.35 The 
success of the ketogenic diet may be down to the positive 
effects of ketone bodies, which result from the lack of dietary 
carbohydrates, on oxidative stress and inflammation in the 
brain.36 In turn, the review suggests that the DASH diet may 
derive its success from reducing participant’s blood pressure, 
which is often implicated in migraine, as well as having also 
some anti-inflammatory effects.37

Another systematic review from 2019 similarly found that a 
ketogenic diet and a low glycaemic diet – involving very low 
carbohydrate consumption – consistently reduced migraine 
intensity, frequency and painkiller use, with the authors 
suggesting that decreased neuroinflammation was the crucial 
final mechanism.38 On a more general level, a 2023 study found 
that a highly processed, high-sugar Western diet was perhaps 
unsurprisingly associated with increased risk of migraine, while 
a Mediterranean diet of vegetables, fruit, legumes and fish was 
protective.39 Of course, improving diet will naturally lead to 
other positive changes in a person’s health, over and above 
reducing their risk of debilitating migraines.

This evidence appears promising, although several caveats 
must be emphasised. As we have already discussed, the actual 
mechanisms behind which migraine risk is reduced remain 
unelucidated and under-investigated. In turn, studies involving 
dietary changes always struggle with the difficulty of ensuring 
participant compliance to strict parameters, with a lack of 
oversight. Finally, the lack of nationally or internationally 
recognised clinical guidelines on nutritional interventions for 
migraine mean that these studies have no foundation to work 
from and progress will be limited until professional bodies do 
establish such guidelines.

Probiotics
Probiotics are defined as live microorganisms, typically bacteria 
or yeast, that have a positive health impact when consumed.40 
There has been an increase in research into probiotic usage 
and migraine following in the wake of burgeoning scientific and 
popular interest in the ‘Gut–Brain Axis’ and its implications for 
health. A 2025 systematic review found that probiotics showed 
efficacy in reducing painkiller consumption by migraineurs 
across many studies. Interestingly, the bacteria Bifidobacterium, 
discussed above in relation to its production of SCFAs, was 
commonly used in the probiotic formulas of the studies that the 
review included.41 Again, this highlights the important role that 
beneficial bacteria such as this may play in decreasing 
neuroinflammation through the varied mechanisms that we 
have already outlined.
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To highlight the results of one particularly interesting study by 
Martami et al,42 this showed a 40% decrease in migraine 
frequency in the group of participants in the probiotic treatment 
group, demonstrating a reduction in migraine frequency of 
2.6 days per month, which is a greater decrease than another 
study achieved using the widely utilised migraine prophylactic 
drug topiramate.43 Adding to this, research by Xie et al.44 and 
Ghavami et al.45 has shown that a probiotic intervention can 
reduce migraine attack frequency, painkiller usage and levels of 
inflammatory markers. There is some evidence, therefore, that 
probiotic interventions can significantly improve the lives of 
those living with migraine, by reducing the regularity of attacks 
and thus the need for painkillers.

However, some studies have been less conclusive, with de 
Roos et al.46 failing to find any benefit to migraine sufferers of 
probiotic supplementation in a randomised controlled trial of 63 
participants. This conflicting data may be a result of markedly 
different bacterial strains used in the probiotics of each study, 
as well as differences in follow-up monitoring times. As with 
research into dietary interventions for migraine, probiotic 
research suffers from a lack of consistency in the probiotic 
formulations and microbial strains used across studies. Further 
large-scale investigation into its impacts need to take this into 
account for the efficacy of probiotics to be fully validated and 
integrated into clinical guidance.

Conclusion: the future of microbiota 
interventions
My concept of the ‘Gut–Brain–Pain Axis’ therefore offers a new 
framework for understanding chronic migraine and exploring novel 
treatment options. What was once seen as a disorder confined to 
the brain is increasingly recognised as a condition influenced by 
dynamic interactions between gut microbes, the immune system 
and neural signalling. Mounting evidence supports the idea that 
gut dysbiosis contributes to migraine pathogenesis via 
neuroinflammatory mechanisms, impaired intestinal barrier 
function, and altered neurotransmitter and neuropeptide activity. 
Patient voices, too often marginalised in medicine, have long 
gestured towards this link, with migraineurs regularly reporting 
dietary triggers, coexisting GI conditions and achieving significant 
symptom relief through dietary adjustments. These lived 
experiences are now being echoed by the emerging data, which 
demonstrate that dietary changes and probiotic supplementation 
may alleviate migraine frequency and severity, while in some cases 
surpassing pharmacological treatments in efficacy.

Looking beyond migraine, substantial evidence now 
suggests that the gut microbiota plays a key role in regulating 

chronic pain.47,48 In the same way that the complex metabolites 
of gut microbes can cause neuroinflammation and instigate or 
exacerbate migraine attacks, these same metabolites have 
been recently investigated as direct activators of peripheral 
nociceptors, as sensitisers of neurones and as pro-
inflammatory molecules on a body-wide scale.49 Gut dysbiosis 
may therefore not just be associated with migraine, but rather a 
whole host of other chronic pain disorders, including visceral 
pain, neuropathic pain and fibromyalgia. Moreover, this 
realisation of the importance of the ‘Gut–Brain–Pain Axis’ has 
led to a raft of new studies into microbiome-based interventions 
for chronic pain conditions, such as faecal bacteria 
transplantation and antibiotic use.

We stand at the cutting edge of a growing scientific effort to 
examine the complex, intertwining relationship between gut 
and brain. However, crucial research questions relating this 
connection to migraine and other chronic pain conditions 
remain unanswered. Beyond just associations, what are the 
mechanisms linking gut health and migraine? How can we 
intervene at the level of these mechanisms to more effectively 
treat migraine? Thinking more widely, are the underlying 
microbiota-related mechanisms consistent across different 
types of chronic pain or do they vary? Through which 
signalling pathways does the gut microbiota influence pain 
perception? In short, our understanding of the ‘Gut–Brain–Pain 
Axis’ must move from an insight into correlations to a 
mechanistic understanding of this fascinating system. With 
that shift, personalised, microbiome-based interventions for 
migraine and other chronic pain conditions may just become a 
real possibility.
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Imagine a world where data-driven applications, integrating 
artificial intelligence and virtual patient simulations, redefine our 
modern understanding of chronic pain management. Known to 
be one of the greatest unsolved problems within the United 
Kingdom’s medical sphere, chronic pain affects between 
30.3% and 50.1% of adults, surmounting to 28 million 
people.1,2 With a further 7.247 million people projected to suffer 
from chronic pain by 2040, it is clear that chronic pain medicine 
must transition beyond merely managing symptoms and adopt 
the principal focus of anticipation, prevention and targeting the 
biological and psychosocial mechanisms that underpin its 
prevalence.3

The NHS has relied heavily on its prescription of opioids as a 
management protocol for chronic pain patients, with a 2019 
study highlighting 12.9% of all patients receiving them in a 
primary care setting.4,5 The risks of opioid addiction, 
dependence and misuse raises serious concerns about the 
reliability of this treatment option, where the concept of ‘doing 
more harm than good’ in the context of pain management 
comes to light. The NHS also faces crude systemic limitations. 
Waiting times of up to 12 weeks affect 49.3% of chronic pain 
patients, contributing to worsening conditions and delayed 

access to care. As a result, the nature of chronic pain is such 
that patients seeking delayed treatment are adversely affected 
with mental health compromises and risk depression and 
anxiety related disorders; insurmountably reducing Quality-
Adjusted Life Years (QALY).6,7

Given the limitations of pharmacological and systemic 
approaches, innovative, data-driven technologies may offer a 
safer and more precise alternative. Thus, what is the 
proposition? . . .

The next frontier in chronic pain management may not lie in 
another pill but in data driven medicine where digital twin 
technology, powered by artificial intelligence offers an exciting 
paradigm shift!

Why perilously test the efficacies of iatrogenic drugs: 
codeine, tramadol and morphine on patients at the cost of the 
principles of equitable medicine? AI-driven systems may predict 
and anticipate pain flare ups, model patient-specific responses 
to medical interventions, and optimise treatment strategies 
where possible.8 Digital twin technology, already implemented 
in cardiology to forecast myocardial infarction, heart failure and 
stroke incidences,9 could revolutionise our attitudes towards 
chronic pain; offering virtual replicas of patients and simulating 
how their pain pathways would respond to various 
therapies.10,11

This essay proposes that the future of chronic pain medicine 
must break away from its current reliance on reactive, trial-and-
error decision-making and embrace AI-driven digital twin 
technology as a means to deliver predictive, personalised and 
data-informed care. By leveraging virtual patient simulations 
and advanced modelling, drug administration in the context of 
chronic pain could shift from symptom suppression to 
anticipatory interventions that directly address the biological 
and psychosocial drivers of nociception. Such an approach not 
only promises to reduce harm associated with opioid over 
prescription and delayed access to multidisciplinary services, 
but also redefines chronic pain management as a proactive, 
equitable and precision-based discipline.

Digital twins and AI redefining  
equitable chronic pain  
management – Vernon Fernandes
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central nervous system, a process termed cortical 
reorganisation. Prominent brain regions such as the 
somatosensory cortex, limbic-sensory regions and motor 
areas of the prefrontal cortex collectively perpetuate the 
chronic pain state.18 This process is driven by peripheral  
nerve injury–induced activation of dorsal horn microglia,  
which release proinflammatory cytokines and neurotrophic 
factors which amplify synaptic transmission; in turn driving 
persistent changes in neural excitability and circuit function. 
Over time, this sustained microglial activation shifts the brain 
from a protective, adaptive state into one of maladaptive 
plasticity, perpetuating hypersensitivity and abnormal pain 
processing.18,19 The result is a nervous system that becomes 
primed to over-respond to stimuli, locking patients in a  
cycle of persistent pain even in the absence of ongoing 
peripheral damage.

The Biopsychosocial Model of pain
It is paramount to approach chronic pain management through 
the lens of the biopsychosocial model, which recognises pain 
as a multifactorial and a dynamic phenomenon rather than a 
purely biological symptom. This model conceptualises chronic 
pain as the result of a reciprocal interaction between 
physiological mechanisms, psychological states and social 
determinants, each amplifying the others, contributing to 
chronic pain’s complexity.20 Patients worldwide catastrophise 
pain psychologically, have fear-avoidance behaviours and 
integrate anxiety and depressive mental states to perceive pain, 
entrenching disability. Comorbidities such as deprivation, 
occupational stress and social isolation also serve as key active 
modulators and social determinants.21 This inherent 
multidimensionality of pain exposes the limitations of current 
pharmacological approaches, where anticonvulsants, 
antidepressants and opioids target neural transmission but fail 
to address the psychological and social drivers sustaining the 
pain state.22 Consequently, a treatment paradigm based solely 
on symptom suppression risks being both reactive and 
reductionist, failing to achieve durable outcomes of chronic 
pain processing, further contributing to altered CNS pain 
networks.

The United Kingdom’s approach to chronic pain 
management seems inordinately biomedical and reactive where 
the aforementioned biopsychosocial characteristics of pain are 
disregarded. With a fragmented approach, NHS patients are 
first administered primary pharmacological treatment 
interventions: opioids, antidepressants and anticonvulsants, 
which although cost effective in the short term, carry large risks 
of dependence, adverse effects and nociplastic pain.23 This is 

Figure 1.  A schematic highlighting the nation-wide 
epidemic that opioid overprescribing presents as a 
means to manage chronic pain.4

Chronic pain neurobiology: central sensitisation, 
maladaptive plasticity
According to the International Association for the Study of Pain 
(IASP), chronic pain is defined as persistent, lasting for periods 
longer than 3 months; a time beyond which normal tissue 
healing can occur.12,13 Causes of such pain lie in deep 
interneural hyperexcitability pathways chiefly pertaining to 
theories such as central sensitisation; which in turn, 
characterise chronic pain as maladaptive.14,15 This is where 
peripheral nociceptors relay sensory information to spinal 
dorsal horn neurons that exhibit heightened over 
responsiveness; reducing the pain threshold for activation, and 
contributing to chronic hyperalgesia and allodynia at varying 
levels of the neuroaxis.16 It is through these pathways that 
somatosensory transmission is abrogated resulting in 
subjective chronic pain exhibition.16 With time, central 
sensitisation pathways can even occur independently of the 
sensory input from nociceptors, just as in the example of 
phantom limb pain. As a result, persistent pain sensitisation, at 
the level of amputated limbs, pose difficulties in chronic pain 
treatment.17

Furthermore, maladaptive neuroplasticity is central to the 
chronification of pain. Persistent nociceptive input induces 
profound neurophysical and functional changes across the 
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shortly before patients are referred to secondary pain clinics 
offering interventional approaches such as Cognitive 
Behavioural Therapy (CBT) and physiotherapy.24 Key limitations 
include accessibility and resource issues, insufficient staffing, 
limited availability of pain clinicians and physiotherapists, and 
prolonged wait times > 12 weeks. Nonetheless, the NHS 
continues to offer once size fits all modes of care falling short of 
the personalised approach that the biopsychosocial regulatory 
frameworks recommend.25 This is a system that primarily fails 
to address psychosocial drivers of pain but also entrenches 
health inequalities; leaving women, ethnic minorities and 
socioeconomically deprived populations disproportionately 
affected and sub optimally treated.

Digital twin technology: laying the foundations
To break free from the trial-and-error paradigm of chronic pain 
medicine, there is a pressing need to move beyond 
symptomatic firefighting and towards a system that predicts, 
prevents and personalises care. Digital twin technology, an 
innovative virtual patient replica, powered by real-time data may 
hold the key to this shift. Originally innovating within the 
engineering and aviation industries, digital twins were used to 
model dynamic systems, predict mechanical failures and 
optimise performance in high-stakes settings such as aircraft 
engine maintenance.26 The success of this predictive approach 
has catalysed its translation into healthcare, where digital twins 
are already being applied to model tumour responses to 

chemotherapy and simulate cardiac electrophysiology, to 
anticipate arrhythmias and optimise interventions.27 More 
recently, glucose-insulin dynamics have been replicated using 
digital twins to optimise insulin therapy, demonstrating the 
technology’s potential for highly personalised interventions.28 
By utilising patient specific models to simulate treatment 
pathways, digital twin technology has proven to ‘enhance 
therapeutic outcomes while minimising side effects’ within 
oncological drug administration protocols.29

The application of these advances to chronic pain medicine 
is profound. By constructing patient-specific models that 
integrate genomic profiling, neuroimaging (fMRI, DTI) and 
clinical history, a digital twin could simulate an individual’s 
central sensitisation, nociplastic pain characteristics and 
psychosocial drivers.30 This inadvertently creates a ‘living model 
of pain’ that progressively evolves with iterative data inputs. 
With chronic pain largely remaining heterogenous and dynamic 
at present, assets such as genomic profiling, imaging 
modalities, MRI and CT, and psychometric assets will serve to 
build a multimodal data set. A clinician would be able to trial 
and test, in silico, a patient’s response to pharmacological 
treatments, cognitive behavioural therapy (CBT), 
neuromodulation, or combined approaches before 
administering them in practice. Such a protocol would not only 
highlight effective treatment pathways but those with the 
highest risk profiles; ruling out those with major iatrogenic harm 
and resource insufficiencies.

Figure 2.  An illustration of brain regions subjected to accentuated neuroplasticity as a result of elevated chronic pain 
sensitisation.

Patients with theoretically intensified nociceptive pathways experience hallmark symptoms such as chronic pain, shooting pain, muscle 
stiffness and weakness.17
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Such simulations offer several advantages over current 
interventions. First, they allow for reduced reliance on opioids 
and anticonvulsants by adopting personalised interventions; 
minimising exposure to ineffective therapies. In conjunction 
with drug risk mitigation, neurobiological patient-specific 
mechanisms driving pain would be highlighted, such as 
maladaptive neuroplasticity or psychological amplification, 
empowering clinicians to confidently administer targeted 
therapy.

To conclude, the implementation of digital twins also 
addresses systemic limitations. By modelling therapy response 
virtually, healthcare providers could introduce risk stratification 
by prioritising access to interventions for patients most likely to 
benefit, reducing strain on under-resourced NHS pain clinics. 
Such technology offers a pathway towards equitable, precision-
based care, basic pillars of the NHS’ approach to personalised 
medicine, where interventions are guided by mechanistic 
understanding rather than generalised protocols. Thus, digital 
twin technology presents a feasible paradigm shift in chronic 
pain management. While still in its infancy, tender integrations 
of twin technology and AI provide a compelling rationale for 

further exploration and research, serving as an asset in 
multidisciplinary pain management pathways.

Current implementations of artificial intelligence 
in healthcare
Myriad areas of healthcare have already benefitted from 
transformative applications of Artificial Intelligence (AI). Its 
mechanism of learning and replicating includes employing 
machine-learning algorithms to process large datasets to mimic 
human cognition, enabling pattern recognition and predictive 
decision-making.31 In acute medicine, AI has demonstrated 
tangible benefits where NHS England rolled out an AI chest 
X-ray tool across more than 40 NHS trusts allowing for over 2.8 
million images annually to be analysed. Remarkably, average 
diagnostic accuracy in X-rays nationwide increased by 
approximately 45%.32 AI’s implementation stretches to acute 
medicine too, where sepsis risk stratification achieved an AUC 
of 0.94 according to the KATE Sepsis model, outperforming 
conventional screening methods tremendously.33 Ultimately, 
these applications highlight how AI is reshaping predictive, 

Figure 3.  A schematic representation of the virtual twin replica generated from multimodal databases from existing 
patients.

Digital twin technologies incorporate all clinical system levels as key metric indicators for treatment intervention suggestion.29
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personalised care within NHS medicine offering a strong 
foundation for its future integration into the management of 
chronic pain.

AI and digital twins in chronic pain: an exciting 
proposition
AI has the potential to address some of healthcare’s most 
inveterate challenges; but indefinitely within chronic pain 
medicine. Currently the NHS spends £4.7 billion annually on 
back pain alone and chronic pain driving 5.6 million GP 
consultations each year.34 Yet outcomes remain monumentally 
suboptimal, with opioid prescribing continuing despite limited 
management efficacy. AI offers a fundamentally different 
approach.

One promising application lies in shifting the paradigm of 
chronic pain to one of predicting pain flare-ups. By utilising 
existing physiological technology such as wearable devices like 
WHOOP, high-resolution data on sleep quality, heart rate 
variability, physical activity and stress physiology can all be 
utilised to generate recovery metrics, predicting the likelihood of 
pain flare ups. This has been proven successfully in 
musculoskeletal pain cohorts where machine learning models 

achieved 75%–80% accuracy.35 In chronic pain outpatient 
clinics, clinicians could thereby intervene before symptom 
escalation, by potentially adjusting medication prescriptions 
and prescribing Cognitive Behavioural Therapy well in advance. 
Such predictive tools would also alleviate pressure on GPs, 
who see chronic pain disproportionately encountering 
preventable pain patients often without meaningful therapeutic 
options.

AI also enables categoric patient stratification within chronic 
pain clinics, challenging the one-size-fits-all model embedded 
in current NHS pathways. AI implemented algorithms could 
succinctly alienate patients most likely to benefit from opioids 
as a last resort from non-pharmacological interventions such as 
CBT or physiotherapy. Considering that only one in four chronic 
pain patients reports meaningful benefit from opioids 
worldwide,36 patient stratification protocols mitigate iatrogenic 
effects from opioid mis prescription, cut prescribing costs and 
provide personalised and equitable medicine to patients. 
AI-driven stratification could hence standardise fairer, needs-
based referral across the system.

Another key application of AI and digital twin implementation 
lies in identifying the risk of post-operative surgical patients 
developing chronic pain. A 2022 study highlights 20%–30% of 

Figure 4.  Interface screenshots from the cutting-edge wearable technology, WHOOP.

Patient centric data includes key metrics such as heart rate variability, strain, BMI and sleep scores to quantitatively assess patient health 
outcomes.
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surgical patients develop chronic post-surgical pain.37 Here, 
digital twin technology could mimic a patient’s post-surgical 
management journey, qualitatively generating results of patients 
with medium high risk chronic pain symptoms. Preventing 
chronic pain incidences at this inflection point would bring 
insurmountable economic and quality-of-life benefits to pain 
patients, further accentuating patient-clinician trust and 
alleviating burdens on the NHS.

The unprecedented dangers of AI and digital twin 
implementation
The applicability of AI and digital twin technologies to chronic 
pain medicine is limited in its nature primarily by the quality and 
sovereignty of the data it utilises. Patient data is tender, 
subjective and should be comprehended with utmost equity. 
Machine learning is based on robust, representative datasets 
with any bias or lack of representation in NHS records, 
particularly of women, ethnic minorities, or socioeconomically 
disadvantaged groups exacerbating existing inequalities, rather 
than mitigating them.

Privacy and ethical concerns are also deeply to be 
considered here where datasets employed to model chronic 
pain, say in digital twin models, will often include sensitive 
information on mood, levels of activity and habit. Without 
strong data governance and information accessibility, patients 
may not respond or simply refuse to take part in the utilisation 
of such predictive technology, undermining model validity and 
ethical acceptability. Furthermore, access and equity present 
further challenges. Digital twin systems are computationally 
intensive if modelled accurately to represent pain patients; if 
restricted to tertiary or academic centres, it is a result of 
socioeconomic constraints that such technology may not be 
accessible succinctly within the NHS.

It is also important to portray that digital twins and AI are not 
a panacea for chronic pain but merely an advancement in 
attitudes towards its management: from acute to chronic. They 
are vehicles for prediction-orientated medicine, designed to 
improve symptom management, optimise decision-making for 
treatment and minimise iatrogenic harm. Reversal of disease 
expectations at this stage within treatment intervention 
pathways in the NHS is thereby unrealistic, given the referral-
based system that GPs adopt to filter patients in need of 
specialist exposure.

Finally, clinical translation remains scant. Existing digital twin 
models for pain are theoretically founded, with merely small-
scale feasibility studies to back them up. There are as yet no 

large-scale longitudinal trials confirming predictive precision 
within the United Kingdom, clinical usefulness or economic 
balance in NHS settings. Integration into regular care remains 
theoretical until rigorous evidence exists, and unwanted effects 
like overreliance on predictive models or misclassification of 
patient risk must be considered.

Conclusion
Chronic pain remains the United Kingdom’s most prevalent and 
costly health disorder, affecting 28 million adults and requiring 
over 5.6 million GP visits annually. Despite these figures, 
existing NHS treatment pathways in pain remain plagued by 
organisational inefficiencies such as extended waiting times 
and inappropriate opioid dispensing with minimal long-term 
effect. The biopsychosocial nature of chronic pain continues to 
be inadequately addressed, disproportionately impacting 
women and socioeconomically disadvantaged individuals.

Digital twin and AI technology offers a revolutionary answer. 
Utilising multimodal patient data: genomics, neuroimaging, 
wearables and psychosocial measurements, digital twins can 
be harnessed to simulate pain pathways for individual patients, 
predict flare-ups, order treatment priorities and predict chronic 
post-surgical pain within NHS pathways. In theory, clinicians 
could virtually test pharmacological, behavioural or 
neuromodulatory interventions, achieving maximum efficacy 
with minimal harm.

The potential is profound: revolutionising the treatment of 
chronic pain from reactionary symptom suppression to 
equitable medicine; the primary objective by which the NHS 
was established to begin with. Like MRI did for pain medicine, 
digital twins may one day allow us not only to further 
understanding on chronic pain but also to anticipate and 
personalise its treatment, ushering in an era where concealed 
suffering is no longer relegated to the shadows. For the NHS, 
its patients and society as a whole, this is not only a 
technological advance but a moral one: to finally redefine 
chronic pain from an unresolved epidemic to a treatable, 
manageable condition.
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Introduction
To live with chronic pain is to live with daily challenges around 
simple tasks that others take for granted.1 From the ages of 14 
to 17, I suffered debilitating pain at the base of my spine that 
made sitting, studying and even simple activities such as 
meeting friends a constant challenge. Over time, the pain 
spread to my hip, shoulder and neck. Despite long-term use of 
anti-inflammatory drugs and corticosteroid injections, the pain 
improved only partially and continued to linger, leaving me 
feeling frustrated and searching for alternative solutions.

Chronic pain is defined not only by its persistence beyond 
normal tissue healing but also by its multi-dimensional impact 
on psychological, personal and social functioning.2 It affects 
approximately 20% of adults worldwide.3 Within this spectrum, 
inflammatory arthritis (IA) represents a particularly challenging 
cause of chronic pain, often persisting even when inflammation 
is clinically controlled.4 Pain in these conditions arises not only 

from joint damage but also from immune and systemic 
processes. Notably, a recent systematic review suggests that 
gut microbiota dysbiosis (an imbalance in gut bacteria) 
contributes to the pathophysiology of IA and neuropathic pain.5 
In my personal experience, implementing an evidence-based, 
anti-inflammatory diet and targeted gastrointestinal (GI) 
supplementation was associated with a gradual reduction in 
inflammation and an eventual resolution of my symptoms – an 
outcome that has fuelled my curiosity to explore the gut 
microbiome as a potential therapeutic target in chronic pain.

IA provides a useful lens for this exploration, as it exemplifies 
how immune dysregulation drives pain. Among these 
conditions, ankylosing spondylitis (AS) – a form of IA affecting 
the spine – stands out not only for its profound impact on 
patients’ quality of life but also for its reported association with 
intestinal dysbiosis, including a higher prevalence of Klebsiella 
pneumoniae.6

This essay will first briefly explore the limitations of current 
treatments for IA and their consequences, before examining 
emerging evidence that links the gut microbiome to pain 
modulation. It will then evaluate personalised microbiome-
based strategies – including dietary interventions, targeted 
supplementation and stool-guided GI profiling – as potential 
approaches to managing chronic pain in IA. Finally, it will 
consider the role of lifestyle factors in shaping the microbiome 
and, in turn, improving pain outcomes.

Current treatment of IA
Limitations
Despite remarkable progress in rheumatology, many patients 
remain trapped in pain.

Approximately one-third of those with AS still have symptoms 
even on optimal nonsteroidal anti-inflammatory drug (NSAID) 
and biologic therapy.7 The current ‘treat-to-target’ model – 
NSAIDs and steroids to relieve pain and stiffness, and disease-
modifying antirheumatic drugs (DMARDs) or biologics such as 
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The gut microbiome and pain
Phenomena such as allodynia (pain experienced from typically 
non-painful stimuli) and hyperalgesia (an unusually strong 
reaction to painful stimuli) occur in RA without any obvious 
injury to the area,17 reflecting an overactive central pain 
network. These observations highlight the need to look beyond 
the joints themselves when tackling chronic pain. The intriguing 
possibility is that gut dysbiosis might sensitise pain pathways, 
or, conversely, that restoring a healthy microbiome could help 
dampen these signals.

Gut–brain axis and its relevance to pain perception
The microbiota–gut–brain axis, illustrated in Figure 2, is a vital 
two-way communication system linking intestinal microbes to 
the nervous system through immune, endocrine and metabolic 
pathways.5 To help understand why this matters, here are three 
ways an imbalanced gut can mechanistically contribute to pain:

•• ‘Leaky gut’

Psychological stressors that activate the hypothalamic–
pituitary–adrenal (HPA) axis increase intestinal permeability, 

Figure 1.  Author-generated.

Derived from Cooksey et al.16

Figure 2.  Schematic representation of the microbiota–
gut–brain axis. Dysregulation in this axis can influence 
inflammation and pain processing.

tumour necrosis factor (TNF) or interleukin (IL)-17 inhibitors to 
suppress inflammation – can certainly slow disease and 
improve function.8,9 However, these drugs carry risks such as 
infection and organ toxicity7 and up to 40% respond poorly to 
TNF inhibitors.10 Even when inflammation is controlled, pain 
often persists: 30%–50% of rheumatoid arthritis (RA) patients in 
DAS28 remission (<2.6) continue to experience clinically 
significant pain.11 Opioids are sometimes prescribed, but long-
term use risks dependence and tolerance.12 In short, while 
pharmacotherapy has transformed arthritis care, it often fails to 
extinguish pain and sometimes creates a heavy toll. My own 
experience echoes this: these treatments can help, but for 
many, they do not bring lasting relief.

Consequences
The consequences ripple beyond joint inflammation. Patients 
report severe disability and poorer quality of life, with physical 
functioning and social participation particularly affected.13 
Independence in daily life erodes; work and relationships suffer 
as a result. The psychological burden is profound: those with 
AS have roughly a 1.5-fold greater risk of depression and 
anxiety, which in turn heightens pain perception and reduces 
coping ability,14,15 illustrating the bidirectional link between pain 
and psychological distress. The economic costs are staggering: 
a UK study using linked routine and patient-reported data 
estimated £19,000 per patient per year with most losses not 
driven by National Health Service (NHS) hospital spending but 
by missed work, unpaid care and early retirement16 (see Figure 
1). These physical, emotional and societal burdens show why 
arthritis cannot be managed by drugs alone and demand new 
strategies that look beyond the joints themselves and into the 
gut–brain axis.

Source. Morreale et al.20
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allowing bacterial products such as lipopolysaccharide (LPS) to 
enter circulation, triggering systemic inflammation and glial 
(supportive brain cell) activation that amplifies pain signalling.18

•• Microbial metabolites

Dysbiosis elevates TNF-α and IL-17, sensitising nociceptors, 
while a healthy microbiome produces short-chain fatty acids 
(SCFAs), such as butyrate, that reinforce the gut barrier and 
exert anti-inflammatory and analgesic effects.5 RA patients 
have significantly lower butyrate levels and restoring it reduces 
arthritis severity in animal models.18

•• Neurotransmitter modulation

Reduced Lactobacillus and Bifidobacterium can lower GABA 
(gamma-aminobutyric acid, a calming brain chemical) 
production, while disrupted tryptophan metabolism shifts 
precursors from serotonin to pro-inflammatory kynurenine, 
thereby weakening inhibitory pain control and promoting 
central sensitisation (an increased sensitivity of the nervous 
system).19

Ultimately, disruption of the gut microbiota can entrench central 
sensitisation processes, amplifying both the perception and 
persistence of pain.

Gut–joint axis
While the gut–brain axis explains how microbes influence pain 
processing, the gut–joint axis shows how the intestinal 
communities can directly fuel inflammation. In AS, early work 
reported an overabundance of K. pneumoniae along with anti-
Klebsiella antibodies and evidence of cross-reactivity between 
Klebsiella antigens and human tissues.21 Newer sequencing 
studies suggest a broader, community-level dysbiosis, 
characterised by reductions in Bacteroidetes in certain cohorts 
of AS patients.22 Thus, Klebsiella is best viewed as a possible 
contributor in subsets rather than a sole driver. Nevertheless, 
the central idea remains; the health of the gut microbiome is 
closely linked to the inflammatory activity of AS.

In RA, evidence is also emerging for a gut–joint connection. 
Prevotella copri, a type of gut bacteria, is enriched in 
untreated, new-onset RA and correlates with high disease 
activity23 possibly by stimulating pro-inflammatory Th17 cells. 
RA patients also exhibit higher levels of Collinsella and 
Eggerthella (microbes known to promote inflammation) and 
lower levels of Faecalibacterium (microbes known to reduce 
inflammation) compared to healthy controls.24 These shifts 

likely alter gut-derived metabolites and immune tone leading to 
joint inflammation.

Compelling mechanistic evidence also comes from a 2025 
study, which found that inducing gut inflammation in mice 
predisposed to spondyloarthritis led to bacterial DNA appearing 
in joint tissues, carried by pro-inflammatory macrophages. 
Transferring these bacteria-laden macrophages into healthy 
mice triggered severe arthritis.25

Overall, the gut–joint axis suggests that gut dysbiosis can 
drive immune dysregulation in RA and AS, positioning the gut 
as a potential lever to reduce autoimmune attacks and the pain 
they cause.

Interventions: evidence-based approaches
Given these links, targeting the gut microbiome offers a 
promising new therapeutic avenue. It is essential to note that 
many of these strategies are still in the experimental stage; 
however, early research offers optimism that they may 
complement conventional pharmacotherapy.

Personalised gut profiling (stool tests and GI mapping)
Advances in sequencing technologies, such as 16S rRNA to 
shotgun metagenomics, can now enable comprehensive 
mapping of thousands of gut microbes.26 In theory, this could 
reveal dysbiosis patterns linked to chronic inflammation and 
pain, enabling a shift from one-size-fits-all therapy to truly 
tailored interventions.

Proof-of-concept studies are emerging. A 2021 Mayo Clinic 
study found that gut microbial profiles could predict RA 
outcomes: using machine learning, researchers could forecast 
with ~90% accuracy which patients would respond to 
treatment based solely on their baseline microbiome.27 
However, there was no independent validation set, so this 
raises the possibility that the model may not generalise to 
broader patient populations and requires larger multi-centre 
trials. Other studies have linked specific bacterial taxa and 
metabolites to RA severity through Mendelian randomisation,28 
while early metabolomics studies suggest that stool markers, 
such as butyrate, may reflect inflammation status.29

However, stool profiling is not yet used in clinical practice. 
Even in AS, where K. pneumoniae has long been suspected,6,21 
routine testing is not recommended due to a lack of 
interventional evidence.
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Overall, personalised gut profiling offers an exciting and 
compelling glimpse of precision medicine for IA. Studies like 
those at the Mayo Clinic suggest that microbiome data could 
help predict disease course and guide therapy, but large, 
longitudinal trials are needed before stool analysis becomes a 
standard part of arthritis care.

Evidence-based diet
Diet is one of the most powerful levers for shaping the gut 
microbiome. It is no surprise, then, that evidence-based dietary 
interventions are at the forefront of microbiome-centric 
strategies for influencing pain and inflammation.

•• The Mediterranean Diet: Rich in vegetables, fruits, whole 
grains, legumes, fish and olive oil, it has well-documented 
anti-inflammatory effects. In RA, a systematic review found 
that adherence improved pain, physical function and even 
modestly lowered disease activity scores.30 These benefits 
are partly microbiome-mediated: Mediterranean diets 
increase fibre, which serves as a prebiotic substrate and 
boosts SCFAs like butyrate. Polyphenols from olive oil act 
as selective antimicrobials, suppressing pathobionts while 
promoting commensals.

•• Anti-inflammatory and Nutraceuticals: Foods with 
bioactive compounds can complement treatment. 
Curcumin, from turmeric, reduced pain and inflammation 
across 29 randomised controlled trials (RCTs) in RA, with 
efficacy similar to NSAIDs but fewer side effects.31 It likely 
works via direct anti-inflammatory effects on the gut 
microbiota. Omega-3 fatty acids from fish oil have also 
been shown to enrich anti-inflammatory gut bacteria by 
directly acting on the gut–brain axis32 and reducing the 
need for anti-inflammatory drugs in patients.33

Overall, diet offers a pragmatic route to reduce systemic 
inflammation. The Mediterranean diet stands as the most 
evidence-backed adjunct option, with omega-3s and curcumin 
offering modest, low-risk benefits to pain, making them 
sensible food-first adjuncts alongside standard therapy.

Targeted, personalised supplementation
While diet broadly shapes the microbiome, supplements can 
more directly address dysbiosis as adjuncts to standard 
therapy:

•• Prebiotics and probiotics: Evidence for microbial 
supplementation in IA is promising but mixed. Systematic 

reviews of small RCTs in RA suggest that certain probiotic 
strains (e.g. Lactobacillus casei and Bifidobacterium 
bifidum) can modestly reduce inflammatory markers and 
improve pain scores,34 although effects vary. Due to 
heterogeneous benefits, current guidelines do not 
recommend routine use. Prebiotics such as inulin and 
resistant starch enhance the production of SCFA and 
promote the growth of anti-inflammatory species, including 
Faecalibacterium prausnitzii. Early trials have shown 
improvements in systemic inflammation and fatigue.35 
Because responses differ widely, future use will likely involve 
personalised regimens guided by stool profiling.

•• Lactoferrin: This milk-derived immunomodulatory protein 
shows dual anti-inflammatory and analgesic actions. In 
arthritis models, oral lactoferrin reduced joint swelling and 
bone erosion by shifting the immune balance away from 
Th17-driven inflammation and towards regulatory T-cell 
activity.36 Beyond direct immune effects, lactoferrin 
supports gut health by restoring microbial balance, 
strengthening intestinal barrier integrity and reducing 
systemic endotoxin leakage, as shown in chronic 
inflammation models.37 Together, these various actions 
(summarised in Figure 3) suggest lactoferrin could dampen 
the gut–pain axis and offer a novel means of relieving pain 
in IA. My own anecdotal experience with lactoferrin, which 
correlated with a gradual easing of my pain, offered a small 
glimpse of the potential hinted at in this emerging research.

•• N-acetylcysteine (NAC): As a precursor to the antioxidant 
glutathione, NAC can reduce oxidative stress and may 
reduce gut–joint inflammation.38 It also has biofilm-disrupting 
properties, which may help break down the protective 
matrices formed by pathogenic gut bacteria, potentially 
clearing the way for beneficial microbes to thrive.39

Personalisation is key: rather than generic probiotic blends, 
future strategies may target specific microbial deficits – an 
approach that is still experimental but aligned with personalised 
medicine.

Lifestyle factors
Beyond diet and supplements, lifestyle behaviours strongly 
influence both the gut microbiome and chronic pain. Exercise 
stands out as a consistently effective, low-cost intervention. It 
reduces pain, improves mobility and enhances quality of life in 
arthritis. Less obviously, it also modifies the gut microbiome in 
pain-protective ways: moderate activity boosts microbial 
richness and SCFA production, especially butyrate, which 
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time in nature can all lower stress, enhance microbial diversity 
and ultimately strengthen the gut microbiome.

Taken together, these insights highlight that sleep, stress and 
exercise are not peripheral lifestyle options but central 
components of an integrative, microbiome-conscious strategy 
for managing chronic arthritic pain.

Limitations and challenges
While the gut microbiome is an exciting frontier in the study of 
chronic pain and IA, it is essential to acknowledge the current 
challenges that exist.

First, much of the human evidence remains associative rather 
than causal. While RA and AS patients consistently exhibit 
altered microbial profiles, animal studies suggest how gut 
microbes may modulate arthritis. However, results in germ-free 
mice do not always accurately reflect the complexity of human 
conditions, where psychosocial factors and the placebo 
response can significantly influence outcomes.

Furthermore, access to and equity in healthcare resources 
matter. Initial microbiome profiling often costs hundreds of 
pounds and, without proven clinical utility, risks widening 
disparities. Yet, if microbiome-guided care could reliably predict 
treatment response, it might reduce the use of ineffective 
biologics and save scarce healthcare resources.

However, in humans, large-scale interventional RCTs remain 
scarce, and analytic methods are not yet standardised, making 
findings hard to compare. The UK National Institute for Health 
Research has allocated £12 million for microbiome research in 
inflammatory conditions, with results expected by 2027.44 Until 
then, clinicians can incorporate low-risk interventions (dietary 
modification, stress management) while awaiting definitive 
evidence for more aggressive approaches.

In summary, progress now depends on rigorous, large-scale 
trials and multi-disciplinary collaboration. The potential is 
exciting, but expectations must remain measured.

Conclusion
Chronic IA and the persistent pain it brings demand that we 
think beyond traditional treatments. This essay has explored 
how the gut microbiome may help explain why many patients 
continue to experience pain despite taking powerful anti-
inflammatory drugs. Emerging evidence suggests that 
modulating the microbiome can influence both immune activity 

Figure 3.  Diverse biological functions of lactoferrin.

strengthens the gut barrier and dampens inflammation.41 A 
2025 meta-analysis of 20 RCTs in axial spondyloarthritis 
showed exercise significantly reduced disease activity and pain 
without drugs.42 Importantly, this follows a U-shaped curve: 
moderate exercise nurtures the gut, while extreme endurance 
training can increase gut permeability and endotoxin release.43 
For arthritis, consistent low-impact activities – such as 
swimming, yoga and strength training – offer the best balance.

Lifestyle also encompasses sleep and stress, both of which 
are tightly intertwined with pain and gut health. Poor sleep is 
common in IA and not only heightens pain sensitivity but also 
disrupts the microbiome. Even a single night of sleep loss can 
induce hyperalgesia in healthy volunteers.43 Sleep deprivation 
has been shown to reduce beneficial commensals, increase gut 
permeability and elevate pro-inflammatory cytokines.

Conversely, improving sleep hygiene or treating conditions 
such as sleep apnoea may indirectly stabilise gut–brain 
signalling and reduce pain flares. Stress exerts a similarly 
potent influence: activation of the HPA axis and sympathetic 
nervous system during chronic stress increases gut 
permeability, shifts microbial composition and amplifies central 
pain pathways via microglial activation.21 Clinically, many 
patients report flares during periods of high stress, even when 
objective inflammation is stable. Mindfulness, cognitive-
behavioural therapy (CBT), gentle yoga, smoking cessation and 

Source: Ahmed et al.40



50  Pain News  l  March 2026  Vol 24  No 1

Rethinking pain: the gut microbiome as a novel target in inflammatory arthritis  

Essay Competition

and central pain processing. For me, this shift to actively 
reshaping my health was transformative – it gave me back the 
life that pain had quietly taken, and it is this hope for lasting 
relief that I now wish to share with others living with pain too. 
However, at present, microbiome therapies should be viewed 
as adjuncts to, not replacements for, standard treatments such 
as DMARDs and biologics.

Looking forward, we can envision a future where 
rheumatology care incorporates a new therapeutic triad:

1.	 Immune control pharmacotherapy using the treat-to-target 
model.

2.	 Personalised Microbiome Modulation through adequate 
fibre, omega-3s, Mediterranean-style diet and targeted pre-/
probiotics in selected cases.

3.	 Integrative Lifestyle Support (exercise, sleep, stress 
reduction) to fortify the gut–brain axis.

The task now is to rigorously validate this model in large-scale 
human RCTs with measurable reductions in pain interference 
and improvements in quality of life. Immediate opportunities lie 
in designing multi-arm diet-microbiome trials and microbiome-
stratified drug comparisons. These studies could inspire further 
engagement by providing insights into specific interventions 
that enhance treatment efficacy. If those trials are successful, 
we can integrate proven microbiome adjuncts, moving from 
managing chronic disease to delivering reproducible, clinically 
meaningful outcomes.
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Interview

We sat down with Victoria Abbott-Fleming MBE to talk about 
her own pain story, her role in the BPS and her work with the 
charity she founded, Burning Nights.

Thank you for speaking with us Victoria. You 
didn’t enter the pain world voluntarily, did you? 
Could you tell us a bit about your story?
No, it was definitely not voluntary. So 22 years ago, I had an 
accident at work. I slipped down 30 concrete stairs, and 
though I didn’t break anything, I had major soft-tissue damage. 
The pain was definitely different, and it was like nothing I’d ever 
felt before. I was a hockey player. That’s what I did at university 
and at school, so I knew what an injury was. I was an ice 
skater, so had regular injuries, but this was something else 
completely different, and it started me on the road of what’s 
wrong? Why am I not healing?

You know the bruises all went away quite happily, but pain 
never went away. And it was a bit like having some, you know, 
really sharp knives thrown at your bone constantly.

That must have been difficult to take for 
someone who had been fit and healthy.  
What did you do next?
I was on the road of seeing multiple specialists, no one knew 
why. I kept being told ‘Are you sure it’s not you. You know it’s in 
your head?’ And you just start to question yourself, is it me? 
Am I really feeling this? So you have multiple scans and X-rays. 
Well, everything’s fine. And in the end, I saw 39 different 
doctors and specialists, NHS and private.

So how did you come to a diagnosis?
I was seeing a physiotherapist, and she was coming to the end 
of her rotation. She said, ‘I’m not happy with how this is going. 
I need you to see someone in the pain clinic’. I’d never heard of 
a pain clinic, didn’t even know what it was. And she said, I’m 
going to get you an appointment. I saw a specialist there, and 

he said, ‘I think I know what this is, in fact I’m 90% certain. 
You’ve got a condition called Complex Regional Pain 
Syndrome’.

What kind of treatment was offered?
Everything from vitamins to blocks. Then I moved to Salford for 
a spinal cord stimulator. I was in and out of the hospital, kept 
getting infections and then I got a very small ulcer one 
Christmas. Then another one, and another one. Eventually I 
had basically skin breakdown from the knee to the toes. I went 
through every antibiotic known, they tried combining them and 
I was just becoming resistant. Eventually they said there’s no 
choice. It’s either amputate your leg now or risk sepsis again 
and it not recovering. So that was the decision, and that 
summer, it was amputated above the knee.

Were you given a prosthetic?
I did get a prosthetic. I went to a private clinic down in 
Dorset for it. But it didn’t work. I couldn’t withstand the pain 
and the touch of it. And I was passing out just to have the 
leg put on. So I used crutches, sometimes in my wheelchair, 
but mainly crutches.

Did things stabilise from there?
No, I was hit with pneumonia. I had pneumonia near enough 
every year for about 7 years, and I thought can anything else 
really be thrown at me right now? We went to New York for 
Christmas. I got pneumonia again. I was admitted to the ER 
with sats of about 60; my heart rate was 150. I had swine flu, 
influenza A and five strains of pneumonia in both my lungs. 
They put me on ECMO (extracorporeal membrane 
oxygenation). You’re given a maximum of 5 days, and after that 
they turn it off. I had it for their prescribed time, and I believe I 
was in the 24-hour zone where they were going to turn it off.

So obviously my husband’s over there, in a foreign country. 
But I did start coming round that final day.

Interview with EPCC Chair and  
Burning Nights founder Victoria  
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How was your CRPS in all this?
I started getting the familiar pain. The really, really harsh 
nightmare pain. Then I started getting the hypersensitivity, and 
I’m thinking, no, please not again. I got diagnosed with CRPS 
again in the other leg. I got the familiar ulcer, and it was 
amputated above the knee two days before my birthday. So I 
was 35 and spent my birthday in ICU.

I am in a wheelchair, but touch wood, it’s not gone anywhere 
else. So I’ve still got CRPS, still got it in both my legs, well 
what’s left of them, and I’ve got phantom pain in both.

You decided to reach out into the wider world, 
how did that come about?
Well I thought that I wasn’t going to be able to pull myself 
through it again, so I set up a web page about CRPS. I did a 
little leaflet, did all my research, you know what it was, where 
it was, what could you do about it, and put it all on the 
website and social media, all within 3 months of my 
amputation.

I was getting inundated with questions and messages of 
‘Can you help me?’. It was literally from all over the world. We 
had people from South Africa, New Zealand, the 
Mediterranean, Canada, America, Mexico, even Japan.

That’s when we started on the road to becoming a charity, 
Burning Nights. We became a registered charity in 2016, and 
it’s just literally gone from strength to strength.

So what kind of work does the charity do?
We’ve got a variety of support services, support groups, a 
helpline, live chat, things like that. But we also do a befriending 
service. It’s a weekly call with one of our lived experience team 
that have got CRPS, and it’s just a way to get to be able to talk 
to someone that understands and gets it.

I never had that chance when I was going ahead with the op. 
I never had that opportunity of speaking to someone else that 
knew what I was talking about without having to go around the 
whole explanation.

That is fantastic, is there anything else that 
Burning Nights offers?
We also now have a counselling and psychotherapy service, so 
we offer 20 hours of therapy, whether that’s talking therapy, 

CBT EMDR, yoga therapy, art therapy, psychotherapy and now 
a dance and movement therapist.

Obviously CRPS has its specific aspects,  
but are there commonalities with other  
long-term pain conditions?
Yes, a lot of it is the nonbelief, and also the disparity between 
the sexes and how they’re treated. Women are often treated 
with a lot more, ‘Why can’t you handle it? You have kids.  
You should handle it’, whereas men don’t seem to be as 
harshly treated.

There is also a lot of loneliness and isolation, and that again 
is common throughout whatever chronic illness someone might 
have. Because it is an invisible illness, people are not 
understanding that it can also be a roller coaster. One day 
you’re doing really great, one day you’re doing absolutely 
rubbish and you can’t manage it.

That isolation must make it even harder  
to cope?
Not being able to talk to other people is hard. You might be 
told you’re the only one. Yes, you might be the only one in 
that practice, you know. But I mean, in Chinley, we’re a small 
town of less than 10,000 people, but there are five in my 
practice alone. So it’s more common than you expect.

And is it common for people to have something 
like your experience, where it is a long journey 
via different departments and waiting lists to get 
to your diagnosis?
What we’re finding is about 2 years generally, or longer.  
What we also see a mixture of departments. You know, it might 
be orthopaedics, it might be in rheumatology, might be 
neurology.

And then it comes to an end when they say, ‘Well, I’ll refer 
you back to your GP’. The GP doesn’t know how to deal 
with it because they’re a generalist, and we’re stuck in the 
middle as patients. The lack of communication I always find 
is really hard.

A common question we get asked here is ‘What is the 
pain clinic and how do I get to it?’ You know, because the 
GP has been trying to deal with it themselves, and because 



54  Pain News  l  March 2026  Vol 24  No 1

Interview with EPCC Chair and Burning Nights founder Victoria Abbott-Fleming  

Interview

they know the pain clinics are full and there are long, long 
waiting lists.

For you now what does pain management on a 
day-to-day basis look like?
So I’ve got a box full of tricks and tips that I use, you know, 
everything from journaling to mindfulness. I do try and do a 
mixture, but learning self-management has been something 
that I’ve had to teach myself along the way. It’s something that 
again needs to be looked at. Nobody knows what it is, and 
you’re stuck on meds and you’re like, okay they’re not 
working. Now what? I do take medication, but I have a limit.

I’m guessing that a lot of the work of the  
Burning Nights is helping people to navigate  
for themselves to find their toolkit
Right, you can say this is what I do, but it might not work for 
you. Sometimes people do want you to give it to them as 
‘This is what you have to do, go do it’. But it doesn’t work like 
that. Years ago, ‘pacing’ was about the only thing. But you 
learn about things, a lot of it from Australia or America; there 
wasn’t a huge amount from the UK, but obviously now things 
are different.

Patients are still left to navigate on their own, and sometimes 
they just need a bit of guidance.

And our health system is not built for that kind  
of management approach, is it?
No, not for long-term conditions. It’s not really built for that. You 
know the mental health side, that’s one of the reasons why we 
did start the counsellor psychotherapy service. It was based on 
our experience, a collective experience.

Locally, once you’ve done your six or eight sessions, you’ve 
then got to have at least a month off before going back to them 
again. And you’ve got to go back with a different reason. Well, 
it doesn’t work like that with chronic pain. That is your reason, 
but that sometimes isn’t enough for them.

How did you get involved with the British  
Pain Society?
That was all down to a past President, Arun Bhaskar. He 
invited me to apply. He’d seen the work that I’d done for 

CRPS when no one was talking about it. He said, would I 
consider doing it? The opening came up for the patient 
advisory group, or what is now EPCC, and it was as the chair 
position. So I gave it a go, and I’m coming to the end of my 
term now, my second term. I’m finishing at the next AGM. 
There have been a lot of changes for the better, and a lot 
more about lived experience is central to BPS now, which is 
nice to see.

You were awarded an MBE for your work,  
how did you find out about that?
It was completely shocking, to be honest, so mine came by 
e-mail and I did think that it was spam. I really did. I was really 
shocked, but humbled. My investiture was with Princess Anne 
at Windsor.

I cannot believe what I actually said to the Princess Royal. 
I mean, I still cringe about it now. I said, ‘I’m sorry, ma’am, 
but you really look tired’. Why? This was my one opportunity 
and my mouth goes to that. So she was obviously stunned 
by what I’d said, but she did say, ‘You know what I’m 
shattered!’

Then we proceeded to then talk about Derbyshire and then 
obviously the charity, and I was just amazed what she knew 
about it and about me.

Have you noticed that it generated more 
awareness? Has it had an impact in  
that sense?
In a way, yes, because more people ask what you got it for, 
and then it’s an inroad to say, well, this is the charity.

Looking into the future or what are the areas  
you want to develop?
Yes, we want to do a lot more on policy, you know, certainly on 
chronic pain definitely and disability. I mean I’ve seen all angles 
of disability in terms of being in a wheelchair, on crutches, 
without crutches with a walking stage. And I just want to be 
treated the same as everyone else. So why can’t I go into, you 
know, the local shop? Just because I’m in a wheelchair doesn’t 
mean to say I can’t.

With the charity, we want more pain clinics to be aware of 
what we do, you know, because we’ve got services there that 
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they can easily tap into. They don’t have the time to give, 
whereas we can. So we can offer those services for people. 
And obviously we want to grow the charity. This year we 
supported just short of 5,000 people.

In terms of the individuals who can access  
the service, is that UK only?
Yes, so the counselling and the befriending are UK only. It’s 
mainly because of the safeguarding and the insurance as well. 
If somebody needs support then we’ll help them as much as 
we are able, within our limits. The support groups are online, so 
it makes it easy for people to attend, and we do get people 
from over the world for those, which is always nice to see 
because at the end of it, CRPS is CRPS.

It has been great to speak with you, are there  
any last words?
Just to say thank you really to everyone at BPS for all their 
support over the last 6 years. I’ve met a lot of amazing people. 
They don’t know they’re amazing, but we see it. I’ve enjoyed 
my time here.
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Research and Media

With all the peer review research and media output, it can be 
easy to miss good content. Here the Pain News editorial team 
gather up items that have caught their eye.

Peer reviewed journals
Wang ZY, Ding YQ, Wen JM, et al. Trigeminal root 
demyelination is sufficient to induce trigeminal neuralgia-like 
facial pain in adult rodents. J Headache Pain 2025; 26(1): 264.

In this study, Wang et al. develop a novel model of trigeminal 
neuralgia in mice and rats through focal demyelination of the 
trigeminal nerve. The animals exhibit facial pain-like behaviours 
which resembles trigeminal neuralgia in several ways including 
asymmetry of pain, greater reduction of pain-like behaviours 
with carbamazepine compared to pregabalin and the 
requirement of nociceptive afferents for pain-like behaviours. 
Importantly, this article presents a reproducible model towards 
investigation of potential underlying mechanisms of trigeminal 
neuralgia that might present opportunities for improving 
diagnosis and treatment of the condition.

Habib AM, Li S, Zhang C, et al. MDFIC2 is a PIEZO channel 
modulator that can alleviate mechanical allodynia associated 
with neuropathic pain. Proc Natl Acad Sci U S A 2025; 122(45): 
e2512426122.

MDFIC2 is a protein expressed in some nociceptor sensory 
afferents that modulates PIEZO1 and PIEZO2 channels such 
that a higher force is required for activation, suggesting a role in 
modulation of mechanical sensitivity. Habib et al. go on to show 
that in mouse models of neuropathic pain, MDFIC2 levels drop 
in correlation with the onset of mechanical allodynia. However, 
intrathecal injection of MDFIC2 partially reverses this 
mechanical allodynia, without affecting thermal hyperalgesia or 

cold allodynia. Taken together, these results indicate a potential 
therapeutic avenue for mechanical allodynia.

Elise Ajay

From the media
Phantom pain
Broadcast as part of Curious Cases series on BBC Radio 4, on 
Monday 15th December 2025 and now available on BBC 
Sounds or as a podcast: (Length 28 minutes)

Dara Ó Briain and Professor Hannah Fry investigate phantom 
pain and other sensations with Professor Tamar Makin, 
Professor of Cognitive Neuroscience at the MRC Cognition and 
Brain Sciences Unit at the University of Cambridge, where she 
leads the Plasticity Lab; Lynn Williams, a qualified therapist and 
upper-limb amputee who volunteered as a subject for one of 
Tamar’s research programmes; Carlos Roldan, Associate 
Professor in the Department of Pain Medicine at the University 
of Texas MD Anderson Cancer Centre and Keren Fisher, a 
Consultant Clinical Psychologist who’s worked in the NHS for 
more than four decades, largely in pain management at the 
Royal National Orthopaedic Hospital.

Patrick Hill

Chronic Pain and the Limits of ‘Lifestyle’ approaches by  
Dr David Blane. Pain Matters (2025)

A wonderful note of compassionate caution as modern pain 
healthcare seeks its perceived Holy Grail of an intervention that is 
suited to everyone and works for everyone (and ideally at low cost)

Martin Hey

Research and media
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e-PAIN is a free educational resource 
uniquely distilling leading professional 
expertise in UK Pain Management into 

12 accessible modules

e-PAIN is free for all NHS staff, 
OpenAthens account holders & students

e-PAIN includes a library with BJA 
education articles & hosts Essential Pain 

Management (EPM )

Learning is structured into interactive 
30 minute sessions and assessments 

Each module has on average 5 sessions 
& can be completed as stand-alone

CPD certificates available upon 
completion which can be used for 

appraisal and revalidation

For more information and to register 
for free access, please visit:

www.fpm.ac.uk/e-painwww.fpm.ac.uk/e-pain

If you have any queries,
 please e-mail: contact@fpm.ac.ukcontact@fpm.ac.uk

e-PAIN is the place to begin learning 
about pain management

Modules include:
Introducing Pain Management

Acute Pain
Pain as a Long Term Condition

Treatments and Therapies
Pain Conditions Around the Body

Musculoskeletal
Neuropathic Pain
Pain in Children

Pain in Older People
Special Populations

Cancer Pain 
Basic Science 






