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Introduction and Welcome
I am very pleased to welcome you to this 9th Annual Scientific Meeting (ASM) of the Scottish Pain Research Community (SPaRC)!
Those who came to the last eight meetings will remember, I am sure, productive and inspiring days, in which we introduced
ourselves to each other, shared our work, and learned about some of the exciting Scottish research that is addressing the problem
of pain.
The SPaRC ASM is developing as a welcome fixture on the Scottish Pain calendar, highlighting the wealth of research into pain
around Scotland. The abstracts that were submitted for this year's ASM, again cover the full scientific range, from the laboratory
to the community and encompasses important clinical areas such as addiction, cancer, primary care, neuropathic pain and mental
health. This year we have seen a significant and welcome increase in the number of research submissions. An important aim of
SPaRC is to bring together researchers and clinicians from across the board, so that we can learn from each other, informing our
research ideas and outputs, and fostering collaborations.
We also aim to promote the aspirations that:
1. clinical practice in managing chronic pain is informed by current research, and
2. current research in chronic pain is relevant to clinical practice
Over the last few years, we have introduced a new element, to ensure that the clinical relevance of all the presented research was
clear, and how the findings can lead to improvements for people who experience chronic pain. Although this can sometimes be
very obvious (as in the case of a successful new treatment), it is sometimes less direct (as in research on molecular mechanisms).
Feedback indicated that this was a successful initiative, so we have continued with that this year. We have therefore asked today’s
presenters to describe, in lay terms, what the scientific problem is that they are addressing, and how the findings might be of
benefit to patients. We continue with the popular “Databltitz” session was introduced, and so this year, we have increased the
number of selected posters for short oral presentations.
We are particularly pleased to welcome our guest speakers today, who are from diverse backgrounds and areas of expertise. We
are honoured to be able to continue our emerging tradition of having internationally renowned keynote speakers: Professor
Michael S. Gold is a Professor of neurobiology at the University of Pittsburgh. He earned his PhD in Neuroscience from the
University of California Los Angeles in 1994. After post-doctoral training in neuropharmacology and biophysics at the Universities
of California San Francisco and Los Angeles, Dr. Gold began his academic career at the University of Maryland, Baltimore in 1998.
Dr. Gold is currently the Director of the Training Program in the Mechanisms and Clinical Presentation of Pain at the University of
Pittsburgh, where he also runs a laboratory focused on peripheral mechanisms of pain. Dr. Christopher Sivert Nielsen is a clinical
psychologist and senior researcher at the Department of Chronic Diseases and Aging, Norwegian Institute of Public Health. He
also holds positions at the Department of Pain Management and Research, at Oslo University Hospital, and the Department of
Community Medicine, at UiT – The Arctic University of Norway. His primary area of interest is in the epidemiology of clinical and
experimental pain.
We are extremely grateful to all of our presenters for their time and expertise in submitting and preparing posters and/or talks. I
am looking forward to hearing the results of these and the associated discussions that are stimulated by them, and thank you in
advance for your contribution to these discussions. This year we have introduced prizes for both oral and poster presentations,
which will be awarded in the final session. Good luck to all participating.
I would like to thank the conference organizing committee: Professor Blair Smith, Professor Sue Fleetwood-Walker, Dr Mick
Serpell, Professor Tim Hales, Dr Kathryn Martin, Dr Lars Williams, Dr Fiona Bull, Dr Paul Cameron, Dr Daniel Govenden, Dr Rachel
Atherton, Dr Gordon Stewart and Professor Gary Macfarlane.
It has been a real pleasure and privilege to work with them in preparing for the meeting. Finally, a very big thank you to our
conference organizers Magdalena Laskawska and Valona Gouck who have together ensured that all runs according to plan.

Prof Lesley Colvin
Chair, Scottish Pain Research Community, Lead, NRS Pain Research
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Keynote Presentation

Author’s Name: Dr. Christopher Sivert Nielsen
Job Title: Senior Researcher
Organisation: Norwegian Institute of Public Health, Oslo

Abstract:
Although the International Association for the Study of Pain recognizes that pain is a
biopsychosocial phenomenon, treatment and research efforts have overwhelmingly focused
on the biological and psychological components alone. Studies of social mechanisms in pain
have mainly been limited to broad constructs such as social support and socioeconomic status.
Though important, such studies leave the important questions of how and why chronic pain
aggregates in specific social groups unanswered.
Research from other fields suggests that non-communicable conditions, such as obesity,
aggregate and spread in social relationships, analogous to patterns seen for contagious
diseases. In this talk, I will discuss the rationale for examining social influences on pain, describe
the methods involved in social network analysis and present the first published study
demonstrating that friends share similarities in pain tolerance. Although we are a long way from
providing a definite answer to the question of whether pain is contagious, it is high time the
question was asked and studies start addressing it.

5

Keynote Presentation

Author’s Name: Professor Michael S. Gold
Job Title: Professor of neurobiology
Organisation: University of Pittsburgh, USA
Abstract:
In the face of staggering technological advances and a virtual explosion of knowledge in the
underlying mechanisms of pain, progress in the management of pain has been disappointing
at best. There are many reasons for the slow rate of progress in this critical area of need, not
the least of which is the heterogeneity among patients suffering from even relatively well
defined syndromes such as migraine. And while the explosion of knowledge has led to an
almost daily revelation of novel therapeutic targets, it serves as one of the most obvious reasons
for the slow progress in the identification of more consistently effective ways to treat pain. That
is, pain is far more complex than ever imagined. However, as Dr. Gold will argue, what is
emerging as the primary barrier to the successful translation of basic research into effective
therapeutics is one that we, the scientists, have created ourselves, through a combination of
inertia, willful ignorance, and a broken incentive plan.

6

Keynote Presentation

Author’s Name: James O’Malley
Job Title: Policy Manager
Organisation: Versus Arthritis
Abstract:
Versus Arthritis is one of the largest funders of musculoskeletal research in the UK, with 25% of its
total investment awarded to projects focused on tackling pain. The charity’s Research
Roadmap for Pain set out an ambitious goal to catalyse a step-change in pain research from
drug discovery and improved treatments, to public health interventions for people living with
chronic pain. Crucially, Versus Arthritis know this can't be achieved alone, and they are working
in partnership with industry, funding organisations and government to encourage vital
investment into the areas of research highlighted in the roadmap, making sure people with
arthritis are involved at every step of the way.
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Oral Presentations
Authors’ Names: Weihua Meng, Mark J Adams, Colin NA Palmer, The 23andMe Research
Team, Kathleen A. Ryan, Joanne M. Jordan, Braxton D. Mitchell, Rebecca D. Jackson, Michelle
S. Yau, Andrew M McIntosh, Blair H Smith
Lead Author: Weihua Meng
Job Title of Lead Author: Lecturer
Organisation of Lead Author: University of Dundee
Email of Lead Author: w.meng@dundee.ac.uk
Title:
A genome-wide association study identifies that the GDF5 and COL27A1 genes are associated
with knee pain in UK Biobank (N = 171, 516)
Background:
Knee pain is one of the most common musculoskeletal complaints that brings people to
medical attention.
Objective(s) – please include the “problem” being addressed in lay terms:
We sought to identify the genetic variants associated with knee pain in 171,516 subjects from
the UK Biobank cohort and replicate them using cohorts from 23andMe, the Osteoarthritis
Initiative (OAI), and the Johnston County Osteoarthritis Study (JoCo).
Methods:
We performed a genome-wide association study of knee pain in the UK Biobank, where knee
pain was ascertained through self-report and defined as “knee pain in the last month
interfering with usual activities”. A total of 22,204 cases and 149,312 controls were included in
the discovery analysis. We tested our top and independent SNPs (P < 5 x 10-8) for replication in
23andMe, OAI, and JoCo, then performed a joint meta-analysis between discovery and
replication cohorts using GWAMA. We calculated the narrow-sense heritability of knee pain
using Genome-wide Complex Trait Analysis (GCTA) and genetic correlations between knee
pain and all 234 phenotypes available in LD hub.
Results:
We identified 2 loci that reached genome-wide significance, rs143384 located in the 5’
untranslated region of GDF5 (P = 1.32 x 10-12) and rs2808772 located near COL27A1 (P = 1.49 x
10-8). These findings were subsequently replicated in independent cohorts and increased in
significance in the joint meta-analysis (rs143384: P = 4.64 x 10-18; rs2808772: P = 2.56 x 10-11). The
narrow sense heritability of knee pain was 0.08. We also identified significant genetic
correlations between knee pain and multiple socioeconomic traits including Years of schooling
(rg=-0.29, P=4.97 x 10-8), College completion (rg=-0.36, P=6.55 x 10-6), and Age of having first
baby (rg=-0.30, P=1.92 x 10-5).
Conclusions:
In this first reported genome-wide association meta-analysis of knee pain, we identified and
replicated two loci in or near GDF5 and COL27A1 that are associated with knee pain.
Relevance for patient care:
8

The genetic variants we identified and confirmed could be drug targets for patients with knee
pain caused by knee osteoarthritis.
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Oral Presentations
Authors’ Names: FORGET Patrice, BOUCHE Gauthier, DUHOUX Francois P, COULIE Pierre G,
DECLOEDT Jan, DEKLEERMAKER Alain, GUILLAUME Jean-Edouard, LEDENT Marc, MACHIELS
Jean-Pascal, MUSTIN Véronique, SWINNEN Walter, VAN MAANEN Aline, VANDER ESSEN Lionel,
VEROUGSTRAETE Jean-Christophe, DE KOCK Marc, BERLIERE Martine.
Lead Author: Patrice Forget
Job Title of Lead Author: Clinical Professor
Organisation of Lead Author: Vrije Universiteit Brussel (VUB), Universitair Ziekenhuis Brussel
Email of Lead Author: forgetpatrice@yahoo.fr
Title:
Intraoperative ketorolac in high-risk breast cancer patients with and without inflammation. A
prospective, randomized, placebo-controlled clinical trial.
Background:
Perioperative events may affect the risk of breast cancer recurrence after surgery. Ketorolac,
a non-steroidal anti-inflammatory drug (NSAID) used for post-operative pain has been
associated with a lower risk of recurrence in retrospective studies.
Objective(s) – please include the “problem” being addressed in lay terms:
It is still unknown whether a single dose of pre-incisional ketorolac can prolong recurrence-free
survival.
Methods:
The KBCtrial (NCT01806259) is a multicenter, placebo-controlled, randomized phase III trial in
high-risk breast cancer patients. Patients were randomized to receive one dose of ketorolac
tromethamine or a placebo 30 minutes before surgery. Eligible patients were breast cancer
patients, planned for curative surgery, and with a Neutrophil-to-Lymphocyte Ratio ≥4, nodepositive disease or a triple-negative phenotype. The primary endpoint was Disease-Free Survival
(DFS). Secondary endpoints included safety, pain assessment and overall survival.
Results:
Two hundred and three patients were assigned to ketorolac (n=96) or placebo (n=107).
Baseline characteristics were similar between arms. Patients had a mean age of 55.7 (SD14)
years. Both intra- and post-operative blood losses were not different between groups and there
was no difference in pain at day 1 after surgery. There was no difference between the 2 arms
for DFS (HR, 1.23; 95%CI, 0.65 to 2.31;) nor for OS (HR, 1.09; 95%CI, 0.34 to 3.51).
Conclusions:
A single administration of 30 mg of ketorolac tromethamine before surgery does not increase
disease-free survival in high risk breast cancer patients. Overall survival was also comparable.
No safety concerns were observed.
Relevance for patient care:
NSAIDs are recommended to improve pain control in the perioperative period. But beyond
their analgesic role, a single dose of ketorolac does not improve oncological outcomes.
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Oral Presentations
Authors’ Names: Linda Dean, Ejaz Pathan, Stefan Siebert, Jonathan Packham, Karl Gaffney,
Ernest Choy, Raj Sengupta, Fabiola Atzeni, Gareth T Jones, Gary J. Macfarlane
Lead Author: Dr Linda Dean
Job Title of Lead Author: Research Assistant
Organisation of Lead Author: University of Aberdeen
Email of Lead Author: linda.dean@abdn.ac.uk
Title:
AxSpA patients who also meet fibromyalgia criteria: identifying patient clusters using data from
the BSRBR-AS
Background:
Clinically, determining whether a patient with axial spondyloarthritis (axSpA) also has
fibromyalgia is challenging as pain is a key feature of both. Additionally, the extent
fibromyalgia-like symptoms relate to axSpA disease severity is not known but may be important
in identifying effective therapies.
Objective(s) – please include the “problem” being addressed in lay terms:
To discover if there are groups of axSpA patients in which fibromyalgia is more common, and
whether there are differences in the characteristics of these.
Methods:
The British Society for Rheumatology Biologics Register (BSRBR-AS) recruited axSpA patients
from 2012-2017, collecting clinical data and patient reported outcomes (including
fibromyalgia research criteria). Cluster analyses were conducted, using split samples for
development and validation, both in the whole population and sub-group meeting
fibromyalgia criteria.
Results:
1338 participants were eligible of whom 23% met fibromyalgia criteria. In the whole population,
four clusters were identified. Two exhibited very high disease activity; one primarily axial
(n=347) and a smaller cluster (n=32) with axial and peripheral disease. In both groups more
than 50% met fibromyalgia criteria. The remaining clusters (n=437, n=462) had less severe
disease, however the group with greater disease activity and poorer quality of life exhibited
higher fibromyalgia prevalence (16% v. 4%).
Amongst those meeting fibromyalgia criteria there were three clusters. Two were defined by
level of symptom severity, with a smaller third cluster noted to have high average
swollen/tender-joint counts and levels of comorbidity, in addition to high symptom severity.
Conclusions:
The major feature defining clusters with a high fibromyalgia prevalence is high axSpA disease
activity although clusters with features of fibromyalgia in the absence of high disease activity
also show moderately high prevalence.
Relevance for patient care:
11

Management of axSpA patients with co-occurring fibromyalgia may be most successful with
pharmacologic therapy to target inflammation but enhanced by concurrent use of nonpharmacologic therapy.
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Oral Presentations
Authors’ Names:
Harry L Hebert, Abirami Veluchamy, Weihua Meng, David L H Bennett, Colin N A Palmer, Blair
H Smith
Lead Author: Harry L Hebert
Job Title of Lead Author: Postdoctoral Research Assistant
Organisation of Lead Author: University of Dundee
Email of Lead Author: h.hebert@dundee.ac.uk
Title:
Factors associated with neuropathic pain in the Scottish population. A DOLORisk Study.
Background:
Neuropathic (nerve) pain (NP) effects 7-10% of the general population and arises through
disease or trauma to the somatosensory system. It is associated with reduced quality of life and
increased financial burden on healthcare resources. Not everyone with a relevant disease or
lesion develops NP.
Objective(s) – please include the “problem” being addressed in lay terms:
To identify factors associated with chronic NP and determine its prevalence in the Scottish
population cohort Generation Scotland (GS).
Methods:
Participants of GS (n=20,400) were posted a questionnaire on aspects of pain, including the
DN4 NP screening instrument. Questionnaire data were linked to pre-existing NHS medical data
by electronic record linkage. Participants with ‘possible’ chronic NP (PCNP; pain duration
≥3months, DN4 ≥3) were compared to those with ‘possible’ chronic nociceptive pain (NociP;
duration ≥3months, DN4 <3 – analysis 1) and those with no pain (analysis 2). Independent
variables were analysed individually using binomial regression, adjusting for: age, gender, 3
month average pain severity and social deprivation in analysis 1; and age, gender and social
deprivation in analysis 2. Significance was set at P < 0.05.
Results:
A total of 7,240 (35.5%) returned a completed questionnaire and PCNP prevalence was 12.9%.
Factors significantly associated with PCNP versus NociP included depression (OR=2.34),
smoking (OR=1.26) and elevated serum creatinine (OR=1.77).
Factors significantly associated with PCNP versus no pain included low extraversion score
(OR=1.25), low alcohol consumption (OR=1.97) and elevated fasting glucose (OR=1.94).
Conclusions:
This study demonstrates that clinical, psychological and demographic factors are associated
with NP. The estimated prevalence of 12.9% is broadly in line with previous studies in the general
population.
Relevance for patient care:
13

This study provides clues as to the biopsychosocial pathways involved in NP, which can
potentially be targeted by therapies to treat the disorder. The association of specific factors
will also help identify patients at increased risk of developing NP, so that it can be more
effectively managed by healthcare providers.
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Oral Presentations
Authors’ Names: Atanaska Velichkova, Amy L. Hall, Carole Torsney
Lead Author: Atanaska Velichkova
Job Title of Lead Author: PhD Student
Organisation of Lead Author: University of Edinburgh
Email of Lead Author: s1230660@sms.ed.ac.uk
Title:
Methylglyoxal, a glycolytic metabolite associated with painful diabetic neuropathy alters Cfibre activity-dependent slowing in a sex-dependent manner.
Background:
Diabetic neuropathic pain is associated with raised plasma concentrations of the glycolytic
metabolite methylglyoxal (MG) that post-translationally modifies voltage-gated sodium
channels Nav1.7/1.8 (Bierhaus et al., 2012). These channels are involved in activity-dependent
slowing (ADS) of C-fibre nociceptors (Petersson et al., 2014), whereby repetitive stimulation
results in progressive slowing of action potential conduction velocity (Thalhammer et al., 1994),
likely influencing spinal pain processing (Dickie et al., 2017). We have recently shown altered
C-fibre ADS in a chemotherapy-induced neuropathic pain model (Galley et al., 2017) and the
CFA inflammation model in a sex-dependent manner (Dickie et al., 2017).
Objective(s) – please include the “problem” being addressed in lay terms:
To explore whether methylglyoxal alters the function of pain sensing C-fibres in both sexes.
Methods:
Dorsal roots were isolated from naïve Sprague-Dawley rats (~P21, both sexes) and incubated
in 100μM MG or vehicle for 3 hours prior and throughout compound action potential
recordings. ADS was assessed in response to x40 stimuli at 1Hz, 2Hz and 10Hz and quantified by
the normalised change in latency (negative peak) and width (positive peak to positive peak)
of the triphasic C-fibre response. Area under the curve analysis was used to compare
treatment groups.
Results:
Chronic MG did not alter threshold, amplitude or conduction velocity of the C-fibre response
in both sexes. In females, using both latency and width measures, chronic MG increased the
frequency-dependent ADS compared to vehicle treatment. In males, MG decreased or did
not affect C-fibre ADS, as assessed by the latency and width measures, respectively.
Conclusions:
Chronic MG application alters C-fibre ADS in a sex-dependent manner.
Relevance for patient care:
Understanding of MG-induced changes in C-fibre function in both sexes is required in order to
investigate MG as a potential therapeutic target for treatment of painful diabetic neuropathy.
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Oral Presentations
Authors’ Names: Cassie Higgins, Lesley Colvin and Blair H Smith
Lead Author: Cassie Higgins
Job Title of Lead Author: Associate post-doc
Organisation of Lead Author: University of Dundee
Email of Lead Author: c.z.higgins@dundee.ac.uk
Title:
Acute exacerbation of chronic pain: examination of the factors associated with attendance
at A&E and the relative cost of treatment
Background:
Acute exacerbations of chronic pain may represent sub-optimal management, and present a
potentially avoidable burden to A&E Services.
Objective(s) – please include the “problem” being addressed in lay terms:
Little is known about the clinical characteristics and relative burden of patients attending A&E
for acute exacerbation of chronic pain. We aimed to identify predictive/protective
characteristics associated with A&E attendance in this group and to examine their resource
utilisation compared with treatment for other significant conditions.
Methods:
Participants comprised a normative convenience sample of 3700 individuals. The identification
of chronic pain (n=358), and other significant conditions, was based on BNF classification of
prescription drugs. Materials comprised regional extracts of nationally-held electronic health
registers spanning A&E attendances, prescribed medication and NHS outpatient clinic
attendances. All relevant data governance approvals were obtained, and data were hosted,
linked (using the NHS CHI number), anonymised and interrogated within a government-certified
Safe Haven.
Results:
More patients attended A&E for acute exacerbation of chronic pain (n=119) than for any other
significant condition (n=14-100). Being in receipt of prescriptions for depression, anxiety and
insomnia were independently protective of A&E attendance for acute exacerbation of chronic
pain, as were recent analgesic dose increases, receipt of strong opioids and the transition from
non-opioid to opioid analgesics. Conversely, recent analgesic dose decreases and the
transition from opioid to non-opioid analgesics were predictive of A&E attendance in this group.
Total A&E treatment cost was marginally second only to that of cardiovascular disease.
Conclusions:
Acute exacerbation of chronic pain confers a substantial burden on A&E services. A proportion
of the burden may be avoidable, since the risk of A&E attendance potentially could be
decreased by effective analgesic and psychiatric treatment.
16

Relevance for patient care:
Individualised community-based care plans for the management of acute exacerbation of
chronic pain could potentially lead to decreased emergency service utilisation and provide a
more effective context for the overall management of chronic pain.
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Oral Presentations
Authors’ Names: Pamela Andrews, Martijn Steultjens
Lead Author: Pamela Andrews
Job Title of Lead Author: PhD Student
Organisation of Lead Author: Glasgow Caledonian University,
Email of Lead Author: pamela.andrews@gcu.ac.uk
Title:
Initial Presentation and the Journey to Diagnosis of Fibromyalgia: Results of a Worldwide Survey.
Background:
Due to the non-specific nature of symptoms, and considerable between-patient
heterogeneity, a diagnosis of fibromyalgia (FM) can be difficult to establish.
Objective(s) – please include the “problem” being addressed in lay terms:
To identify predictors of the time from initial clinical presentation to receiving the diagnosis of
fibromyalgia.
Methods:
Participants were recruited via social media. The survey consisted of self-developed
questionnaires and was available between February 2016 and August 2016. Data was
collected and managed using REDCap and was ethically approved by GCU. Ordinal
regression analyses were performed to examine what impact demographic characteristics,
employment status, and initial presentation had on diagnosis.
Results:
1296 individuals from 26 countries agreed to participate. 94.5% were female, with a mean±SD,
age of 45.1±11.4. 82% presented to their GP, with pain (75%) and fatigue (63%) as the most
common symptoms. Individuals presented with 5.4±4.4 symptoms and pain in 11.0±5.3
locations. 60% were diagnosed within 4 years, presenting to 4.9±5.9 practitioners with 24.8±43.3
visits prior to diagnosis. A diagnosis was commonly made by rheumatology (67.5%). Females,
younger participants (18-39) and those in a relationship were 0.4, 1.9 and 2 times more likely to
have a less complicated journey to diagnosis than males (X2(1) = 3.712); the two older groups
(X2(1) = 15.138) and those divorced or widowed (x2(1) =7.579) respectively. Finally those who
attended rheumatology first were 0.6 times more likely to receive a less complex journey than
other HCPs (X2(1) = 26.298).
Conclusions:
People with major adverse life events in their history are more quickly diagnosed with FM.
People who do not conform to the stereotypical image of an FM patient are more likely to
experience a complex journey to diagnosis.
Relevance for patient care:
The diagnosis of FM is long and complex, understanding this patient group better may reduce
the need for multiple tests, referrals and lengthy delays to treatment. Clearer pathways at the
clinical level are needed which would reduce burden and improve the well-being of patients.
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Oral Presentations
Authors’ Names: Oualid Abboussi, Claire Sneddon, Daniel Baptista-Hon, Jeremy Lambert and
Tim Hales.
Lead Author: Oualid Abboussi
Job Title of Lead Author: Behavioural Neuroscience Core Facility Manager
Organisation of Lead Author: University of Dundee
Email of Lead Author: oabboussi@dundee.ac.uk
Title:
Alterations in DNA methylation in pain associated genes in mice exposed to fragmented
maternal care
Background:
Epigenetic mechanisms such as DNA methylation are part of an emerging understanding of
how early-life adversity can alter behavioural trajectories and lead to the development of
pathologies, including abnormalities in pain perception and responses to opioid analgesics.
Previous work from our laboratory has demonstrated reduced potency of morphine analgesia,
more rapid and profound tolerance and morphine-induced hyperalgesia in mice exposed to
fragmented maternal care (FC). These behavioural effects were associated with altered
transcription of genes implicated in pain and opioidergic signalling.
Objective(s) – please include the “problem” being addressed in lay terms:
In the current study, we examined changes in global levels of 5-methylcytosine (5-mC), a
methylated form of the DNA base cytosine, as well as gene-specific changes in methylation
patterns of genes encoding mu-opioid receptor (MOPR), delta-opioid receptor (DOPR) and
pro-opiomelanocortin (POMC).
Methods:
Global DNA methylation and specific-gene methylation were assisted using 5-mC DNA ELISA
Kit and bisulfite pyrosequencing, respectively, in the hippocampus and brainstem of C57BL/6
mice (60 postnatal days) exposed to FC during early developmental stage ( from 2 to 7
postnatal days).
Results:
Exposure of animals to FC caused neither a significant alteration in global 5-mC levels nor CpG
island methylation in the MOPR gene. By contrast, examination of POMC and DOPR DNA
methylation revealed that FC mice had greater methylation of a DOPR CpG island in the
hippocampus and the brainstem, and decreased methylation of a POMC CpG island in the
hippocampus.
Conclusions:
These findings demonstrate that the effects of fragmented maternal care are detectable in
the brain at the level of the epigenome, with brain-region specific epigenetic changes that
may have relevance to pain perception and opioid actions.
Relevance for patient care:
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Studies of links between methylation status and developmental environment are needed to
elucidate the functional implications of how FC epigenetically influences drug tolerance and
reactivity to analgesics.
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Title:
Pain Free Scot -Microdeletion in a FAAH pseudogene associated with high anandamide levels
and pain insensitivity
Background:
A 66-year-old female presented with nil requirement for post-operative analgesia following a
normally painful orthopaedic hand surgery [trapeziectomy] at Raigmore Hospital, Inverness.
Further investigations revealed a life-long history of painless injuries, such as frequent cuts and
burns, that were observed to heal quickly. Additional clinical symptoms included a non-anxious
disposition, fear and memory deficits, and significant post-operative nausea and vomiting
induced by morphine.
Objective(s) – please include the “problem” being addressed in lay terms:
Investigation of a congenitally painless patient to identify the responsible genetic abnormality.

Methods:
Blood from the patient and close family were subjected to DNA analysis to analyse cytogenetic
copy number changes. This was followed by PCR and sequencing analysis and molecular
cloning experiments. Further tissue expression analysis was undertaken to identify the range of
tissues in which this aberrant gene was expressed. Finally circulating fatty acid amide levels
were measured.
Results:
Cytogenetic analysis identified an ~8 kb heterozygous microdeletion in PFS on chromosome 1
that began ~4.7 kb downstream from the 3’ end of FAAH ( Fatty acid amide hydrolase).
PCR and sequencing analyses confirmed patient to co-inherit the microdeletion and the FAAH
hypomorphic SNP allele (rs324420). Molecular cloning experiments (see supplementary data)
resulted in the identification of novel 5’exons of an expressed FAAH pseudogene, herein called
FAAH-OUT (2.845kb cDNA; KU950306), that mapped to within the microdeletion .
Tissue expression analyses showed FAAH-OUT to be expressed in a wide range of tissues,
including fetal and adult brain and in dorsal root ganglia. AEA levels were increased by 70%
and circulating levels of OEA and PEA were approximately tripled compared to controls.
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Conclusions:
This patient provides new insights into the role of endocannabinoid system in analgesia and
more specifically on the FAAH genomic locus and highlights the importance of the adjacent,
previously uncharacterised FAAH-OUT gene to pain sensation.
Relevance for patient care:
Given the previously failure of FAAH-inhibitor analgesic drug trials, this report has significance
as it provides a new route to developing FAAH-related analgesia through targeting of FAAHOUT.
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A pilot randomised double blind controlled trial of the efficacy of purified fatty acids (PUFA) for
the treatment of women with endometriosis-associated pain (PurFECT)
Background:
Endometriosis affects ~10% of women and is associated with pelvic pain and infertility. It is
currently managed by surgery or medically by ovarian suppression. However, ~75% symptoms
recur after surgery and available medical treatments have undesirable side effects and are
contraceptive. In animal models, PUFA reduce factors that thought to lead to endometriosisassociated pain (EAP), have minimal side effects and no effects on fertility. We performed a
two-arm, parallel randomised controlled trial (RCT) to inform the planning of a future
multicentre RCT to evaluate the efficacy of PUFA for EAP.
Objectives:
The primary objectives were to assess recruitment and retention rates. The secondary
objectives were to determine the acceptability to participants of the proposed methods of
recruitment, randomisation, treatments and questionnaires, to inform the sample size
calculation and to refine the research methodology for a large RCT.
Methods:
The study recruited women with endometriosis over a 12-month period in NHS Lothian and
randomised them to eight weeks of treatment with PUFA or olive oil. Response to treatment
was monitored by pain scores and questionnaires compared at baseline and eight weeks.
Results:
Of the 92 women referred to the study, 42 were eligible and 33 were recruited and randomised.
The recruitment and retention rates were 58% and 82% respectively. The majority of participants
described their trial experience favourably.
Conclusions:
The trial shows that a future RCT is feasible because women wanted to take part and remained
engaged, but also highlights the need for a larger appropriately powered trial to assess the
effectiveness of PUFA for EAP.
Relevance for patient care:
PUFA could be a future non-hormonal, adjunctive treatment for EAP with minimal or no side
effects.
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Title:
The self-management Navigator Tool - A pilot evaluation of a novel tool to enhance
communication in consultations about chronic pain in primary care
Background:
Chronic pain is estimated to affect around 40% of the UK’s population. There is generally no
cure for chronic pain and many people live with the condition for years, with it affecting many
areas of life. Self-management has been highlighted as an important treatment strategy, and
yet there are multiple barriers to self-management being supported in primary care
Objective(s) – please include the “problem” being addressed in lay terms:
To develop and trial the self-management Navigator Tool intervention in primary care through
analysis of questionnaires, feedback forms and semi-structured interviews with patients and
healthcare professionals.
Methods:
A communication aid (the Navigator Tool interactive document), with Health Care Professional
(HCP) training, that sought to facilitate interactions between HCPs and patients around selfmanagement of chronic pain, was developed. The feasibility of using the tool was examined
in a small, Randomised Controlled Trial of 35 patients and 5 healthcare professionals. In this
pilot, outcomes of Pain self-efficacy, satisfaction with consultation, and participation in
decision-making were compared between control and intervention groups. Qualitative data
was gathered through feedback forms and interviews to assess the usability of the intervention,
with a focus on satisfaction with communication.
Results:
Analysis of interviews and feedback forms suggest several positive outcomes from using the
intervention, and a number of practical barriers to its successful implementation. The
intervention was helpful in aiding patients and healthcare professionals to see the bigger
picture of the pain condition, leading to engaged and efficient consultations, highlighting a
range of self-management strategies, and facilitating positive emotions. Its use in primary care
was limited by the clinical and personal characteristics of the patient who used it, and the
flexibility in the consultation style conducted by the healthcare professional.
Conclusions:
Using the Navigator Tool in primary care has potential to bring several constructive outcomes
to support self-management of chronic pain. Interestingly, the qualitative analysis suggests
that the tool has the potential to address a number of the difficulties in chronic pain
consultations that previous research (Gordon et al., 2016) had identified. The feedback from
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this study has been used to further refine the intervention in order to maximize potential benefit.
Further evaluation is ongoing.
Relevance for patient care:
The HCPs and patients in this project found use of the self-management Navigator Tool in
primary care consultations beneficial. The result was more person-centred, holistic care
provision which was positive, efficient, targeted and timely.
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Assessing gabapentinoid use and
multidisciplinary chronic pain service
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a
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Background:
In Chronic Non-Cancer Pain (CNCP) patients, rates of gabapentinoid (gabapentin and
pregabalin) prescriptions are rising. Misuse is recognized in substance abusers; however, we
have limited evidence of this in the general chronic pain population, with limited
understanding of compliance with prescribed gabapentinoids.
Objective(s) – please include the “problem” being addressed in lay terms:
1. To measure the extent of both prescribed and non-prescribed gabapentinoid use in
patients attending Lothian Chronic Pain Service (LCPS) using prescription records, selfreporting and toxicological oral swabs
2. To understand factors possibly associated with gabapentinoid non-compliance from
routinely collected data
3. Attempt to systematically assess side effects (SEs)

Methods:
We conducted a quality improvement project in chronic pain patients attending the Leith
Community Treatment Centre (LCTC) to assess prescribed and non-prescribed gabapentinoid
use and side effects; and evaluate associations of non-compliance. We used the Chi-square
test, Kruskall-Wallis test and one-way ANOVAs to assess potential associations with a
significance value of =0.05. Relevant data was gathered from a questionnaire, electronic
records and oral drug swabs.
Results:
Gabapentinoids were prescribed to 50% (55/110) of patients attending LCTC during the study
period (n=110). Twenty-two of the 55 patients prescribed gabapentinoids demonstrated noncompliance (17 underuse, 5 overuse). Polypharmacy was significantly associated with noncompliance (p=0.041). No other patient factors were found to be associated with noncompliance. The most commonly reported side effects of gabapentinoids were ‘drowsiness’
and ‘visual disturbances’.
Conclusions:
A significant proportion of CNCP patients are treated with gabapentin or pregabalin in this
specialist pain service. Underuse is more prominent than overuse, exhibiting a need for more
thorough assessment of the necessity of prescribing these substances.
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Relevance for patient care:
Polypharmacy was found to be a significant association of non-compliance, and should be
considered when assessing patient compliance with gabapentinoids. Underuse may lead to
drug diversion.
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Substance P and gastrin-releasing peptide are expressed by morphologically and functionally
distinct populations of excitatory interneuron in the superficial dorsal horn of the spinal cord
Background:
Excitatory interneurons account for the majority of neurons in the superficial dorsal horn, but
despite their presumed roles in pain and itch mechanisms, our knowledge about their
organisation and function remains limited. We have recently identified two populations of
excitatory interneuron defined by the expression of gastrin-releasing peptide (GRP) or
substance P (SP).
Objective(s) – please include the “problem” being addressed in lay terms:
The aim of this investigation was to characterise the morphological, electrophysiological and
pharmacological properties of GRP and SP cells, and to determine whether they are
functionally distinct populations.
Methods:
Patch-clamp electrophysiology, immunocytochemistry and in situ hybridisation was used to
characterise and compare GRP and SP interneurons.
Results:
Our findings demonstrate that although there is very limited overlap between SP and GRP cells,
they are largely separate populations. They differ in several electrophysiological parameters,
including action potential firing patterns and responses to the application of opioids and
monoamines. sEPSC and mEPSC frequency was higher in SP cells, suggesting that they receive
greater excitatory drive than GRP cells. Analysis of somatodendritic morphology demonstrated
that GRP and SP cells were morphologically distinct. Although GRP cells were morphologically
heterogeneous, some of these could be classified as central cells. In contrast, many of the SP
cells resembled radial cells. Examining ERK phosphorylation resulting from noxious / pruritic
stimuli applied to the calf, revealed that GRP and SP cells differ in their responses to noxious
and pruritic stimuli.
Conclusions:
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Our findings demonstrate that GRP and SP cells show major differences in their morphological,
electrophysiological and pharmacological properties, indicating that GRP and SP cells are
functionally distinct, and presumably have different roles in processing somatosensory
information.
Relevance for patient care:
Spinal processing is crucial to the perception of pain and itch. Furthering our understanding of
the circuitry and function of dorsal horn interneurons underlying this processing could reveal
novel targets for analgesic development.
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Title:
‘No one wants to look after the fibro patient’. Designing effective healthcare services for
patients with fibromyalgia: two systematic reviews.
Background:
Patients with fibromyalgia report difficult journeys through the healthcare system, resulting in
feelings of frustration and disregard. To understand how to best improve healthcare provision,
we undertook two systematic reviews.
Objective(s) – please include the “problem” being addressed in lay terms:
To examine existing evidence on a) models of care for fibromyalgia and b) patients’
experiences, preferences and unmet needs regarding their healthcare.
Methods:
We searched MEDLINE(R) Ovid, EMBASE, AMED, CINAHL, PsycINFO, Web of Science, and
Cochrane CENTRAL in January 2018, followed by reference and citation list checks of included
studies. A model of care was defined as evidence-informed framework guiding best care
delivery across the entire healthcare system. The second review focused on studies exploring
patients’ care experiences and perspectives.
Results:
Model of care: From 1,535 records, six studies (all quantitative) from five countries were eligible.
Patient care experiences: From 8,268 titles, 19 studies (quantitative, qualitative, and mixed
methods) conducted across 13 countries were eligible. No evidence-based model of care
covering the patient journey through the entire healthcare system was identified. There was
no clear benefit for ongoing care in secondary care settings. Patients reported diagnostic
delays, exhausting visits to multiple healthcare providers, and difficult interactions with
healthcare professionals. Limited access to appropriate services and ongoing support was
common. However, positive care experiences led to patients feeling better informed, well
supported and more satisfied.
Conclusions:
Overall healthcare provision is inconsistent and poorly coordinated, with important patient
needs not being met. Patients with fibromyalgia currently miss out on timely, appropriate, and
continuous care. These findings provide a strong rationale for conducting the first major
programme of work to develop a new model of care for fibromyalgia.
Relevance for patient care:
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Better understanding of patient care experiences and perspectives is essential for improving
their journeys through the healthcare system, thereby increasing their quality of life.
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Title:
Expression of cholecystokinin by neurons in mouse spinal dorsal horn
Background:
Excitatory interneurons account for the majority of dorsal horn neurons, and are required for
perception of normal and pathological pain. We have identified largely non-overlapping
populations in laminae I-III, based on expression of substance P, gastrin-releasing peptide
(GRP), neurokinin B and neurotensin.
A recent transcriptomic study identified up to 15 classes of excitatory interneurons in the
superficial dorsal horn of the mouse, and some of their classes contain high levels or mRNA for
neruokinin B, neurotensin and Tac1 (which represent substance P population). In addition,
there is another peptide, cholecystokinin (CCK), represented in 3 other populations, which is
expressed by many dorsal horn neurons, particularly in the deeper laminae.
Objective(s) – please include the “problem” being addressed in lay terms:
CCK can represent another population within the excitatory interneurons in the superficial
dorsal horn distinct from the previously described above. Here we aimed to estimate the
proportion of excitatory neurons in laminae I-III that expressed CCK. We also studied the extent
of overlap of CCK with our previously excitatory populations.
Methods:
We used multiple fluorescent immunocytochemistry and multiple-labelling fluorescent in situ
hybridisation to address these questions.
Results:
CCK is expressed by ~7% of the excitatory interneurons in Lamina I-II of the dorsal horn and by
~25% of the Lamina III. While the CCK population is largely different from those expressing GRP,
neurokinin B and neurotensin, it partially overlaps with the Tac1 population
Conclusions:
CCK cells form another population on excitatory interneurons which we expect to be
morphologically, physiologically and functionally different from the other four previously
described.
Relevance for patient care:
Understanding the nature and organization of the interneurons in the dorsal horn of the spinal
cord, especially the role of the excitatory interneurons, it is of vital importance. These cells
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modulate the noxious information that is transmitted to the brain and may therefore include
targets in the search of new analgesics.
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Title:
A cross-sectional survey of outcomes in patients with Abdominal Cutaneous Entrapment
Syndrome (ACNES).
Background:
For up to 30% of patients presenting with chronic abdominal pain, the source of pain is in the
abdominal wall and the most common cause is attributed to entrapment of the anterior
cutaneous branch of thoracic intercostal nerves. Continued pain, in spite of normal
investigations can be frustrating for both the physician and the patient. This condition has been
managed with conservative, minimally invasive pain interventions and surgical measures.
Objective(s)
To evaluate the success rates of the interventions (anterior cutaneous nerve infiltration/ anterior
neurectomy), and duration of pain relief.
Methods:
This survey was performed between September 2017-2018. Patients who had undergone
injections and surgery for ACNES at Aberdeen Royal Infirmary, United Kingdom, were invited to
participate. Participants were given questionnaires to complete.
Results:
149 potential participants were identified, of these, 35 attended and 34 were eligible for
inclusion.
Following ultrasound-guided local anaesthetic and depot steroid nerve blocks, 27 (79%)
participants met the criteria for success (defined as either a 2-point difference in the average
pain scores pre and post intervention or more than 30% subjective improvement). Among
operated patients, 9(90%) of 10 patients fulfilled success criteria
The duration of pain relief after injections was: less than 1 week – 2(6%), 1 to 4weeks – 4(12%),
1 to 3 months – 7(21%), 3 to 6 months – 4(12%), >6 months/ongoing – 9(26%). Only 8(23%) did
not report any pain relief.
In participants who underwent surgery, 8 continued to experience ongoing pain relief at the
time of the study with the duration of pain relief lasting between 1.5 and 4 years.
Statistically significant improvement was noted in the brief pain inventory interference scores
and EQ 5D 5L scores.
Conclusions:
Anterior cutaneous nerve injections are both diagnostic and therapeutic for ACNES. Anterior
neurectomy has high success rate.
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Relevance for patient care:
Early diagnosis of ACNES is possible by clinical suspicion and ultrasound-guided nerve
injections. This can prevent further unnecessary investigations and potentially harmful
interventions. Recalcitrant cases benefit from surgery.

35

Datablitz Presentations
Authors’ Names: Magdalena Laskawska, Blair H. Smith, Lesley A. Colvin, and Paul A. Cameron
Lead Author: Magdalena Laskawska
Job Title of Lead Author: Research Assistant in Chronic Pain
Organisation of Lead Author: University of Dundee
Email of Lead Author: m.z.laskawska@dundee.ac.uk
Title:
Data and Measurement for Chronic Pain Services. A Project to Inform National Service
Improvement.
Background:
In Scotland, and globally, chronic pain is the greatest cause of disability [1]. Improving
outcomes for chronic pain patients is a priority area for the Scottish Government, with
investment in service improvement [2]. This includes the development of a Core Minimum
Dataset (CMD) for Scottish Pain Services, with questions about pain severity, depression,
functional impact and quality of life. Currently, there is no consistent approach to measuring
chronic pain impact in NHS Scotland.
Objective(s) – please include the “problem” being addressed in lay terms:
This project aims to test the feasibility and acceptability of the CMD in NHS Tayside,
Lothian and Fife and validate it against currently used outcome measures. This will
inform subsequent implementation across all Scottish pain services.
Methods:
The CMD (which includes the following items: pain severity, emotional impact (depression),
functional impact and health related quality of life) is currently being collected (on all
consenting patients) alongside standard measures in NHS Lothian and Fife, and has been
completed in NHS Tayside. Concurrent validity was tested by comparing the scores from the
CMD with scores from the pre-existing validated questionnaires using correlation analysis. The
discriminatory ability of the CMD was also evaluated.
Results:
The findings from NHS Tayside demonstrated that the two-item depression scale strongly
correlated with HADS (rs = 0.725, p < .0005). There was a strong correlation between the oneitem pain interference scale and the BPI (rs = .630, p < .0005). The one-item severity scale was
moderately correlated with the BPI (rs= .572, p < .0005). ROC curve analysis revealed that the
CMD items were reasonably accurate predictors of depression (sensitivity = 85%, specificity =
84%, AUC = 0.879), pain severity (sensitivity = 81%, specificity = 50%, AUC = 0.785) and pain
interference (sensitivity = 74%, specificity = 71%, AUC = 0.791).
Conclusions:
The results revealed that the single-item questions are valid and acceptable for adults with
chronic pain.
Relevance for patient care:
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This research aims to provide a clearer picture of chronic pain in Scotland, developing and
implementing a unified approach to data collection in NHS Pain Services.
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Title:
“The more I go out and the more I walk it eases up, the pain”: a mixed-methods approach to
exploring participants’ pain symptoms and their experience of the Walk With Ease programme.
Background:
Walk With Ease (WWE) is an evidence-based, 6-week community-based walking programme
for adults with arthritis and musculoskeletal conditions. It has been shown to improve physical
function, pain, stiffness and fatigue. The relevance, acceptability and feasibility of future
implementation of a culturally adapted WWE in the UK has recently been examined.
Objective(s) – please include the “problem” being addressed in lay terms:
This study aims to explore participant experience of the WWE programme in relation to pain.
Methods:
Recruitment was primarily via invitation letter to persons registered in selected Aberdeen
primary care practices. Eligibility included: ≥18 years, doctor diagnosed arthritis, self-reported
joint symptoms, BMI ≥ 25 kg/m2, and <150 min/week of moderate/vigorous physical activity
(PA). A mixed-methods analysis approach integrated quantitative data (physical
performance assessment and survey data collected at baseline and post-6 week programme)
and qualitative data (narrative interviews exploring participants’ WWE experiences). Pain was
assessed with a visual numerical rating scale (VNRS). Arthritis Self-Efficacy (ASE) for pain was
also examined.
Results:
Ninety-seven participants were allocated to the WWE programme: 52 chose instructor-led; 45
chose self-directed. Participants were mostly women (70%) and aged ≥60 years (77%),
reporting osteoarthritis (58%), back pain (53%), rheumatoid arthritis (13%), and/or fibromyalgia
(11%). Statistically significant differences in VNRS Pain and ASE-Pain were only observed in the
self-directed format, respectively: Δ=-0.76 (95%CI:-1.38–-0.14; Δ=0.76:0.09–1.43. These findings
were reflected in participant interviews, where WWE was credited with increasing confidence
and motivation to undertake physical activity (e.g., walk vs. drive; walk further). Pain
improvement was highlighted alongside other improvements (e.g., sleep; well-being).
Management of pain levels were described in realistic terms (e.g., ‘no cure for osteoarthritis’).
Conclusions:
Within this feasibility study, participants receiving some form of WWE UK reported modest
improvement in pain and other outcomes.
Relevance for patient care:
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Engaging in regular physical activity is an important pain self-management strategy. WWE can
be useful in supporting individuals living with arthritis/musculoskeletal conditions in the UK.
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The role of organisational justice in the experience of pain among male and female employees
Background:
Organisational justice is a risk factor for sickness absence in the workplace. However, little is
known about its relationship with chronic pain in this context, despite well-established links
between organisational justice and employee health.
Objective(s) – please include the “problem” being addressed in lay terms:
We examined the association of organisational justice with pain among employees of a large
public sector organisation.
Methods:
Employees completed measures of pain intensity, fair pay, distributive, procedural and
interpersonal justice along with job satisfaction and psychological stress as part of a larger
employee wellbeing study. Logistic regression analyses were used to examine the associations
between these variables and no pain, acute pain and chronic pain groups. Work and healthrelated confounders were controlled for.
Results:
There were n=1829 respondents. Most participants were female (66%) and employed full-time
(88%). Some 48% of employees reported pain, mostly chronic pain (40%). The regression
analyses indicated that organisational justice was unrelated to pain among women, but men
who reported higher perceptions of fair pay were more likely to report chronic pain as were
men with lower levels of distributive justice.
Conclusions:
The results indicate that although male employees with chronic pain report fairness in the pay
they receive, less fairness is perceived in relation to other, broader distributions such as
recognition and benefits. The findings have implications for workplace processes to support
the employee with chronic pain.
Relevance for patient care:
Given the link between organisational justice, employee health and sickness absence, the
findings indicate a biopsychosocial approach to care is needed to protect patient wellbeing
in the workplace.
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Measuring the bias of morphine, oxycodone and buprenorphine for G-protein activation
versus β-arrestin2 recruitment to the μ opioid receptor.
Background:
Opioid analgesics produce their effects primarily by activating inhibitory G-protein coupled μ
opioid receptors (MOR). The use of opioids in chronic pain management is compromised by
deleterious side effects including constipation, respiratory depression and tolerance.
Recruitment of β-arrestin2 (βarr2) has been implicated in analgesic tolerance and opioid side
effects. Opioid analgesics biased towards G-protein activation with negligible βarr2
recruitment may be beneficial.
Objective(s) – please include the “problem” being addressed in lay terms:
Bias calculations can be compromised by heterogeneous agonist efficacies. Therefore, it is
important to assay G-protein activation and βarr2 recruitment with equivalent levels of MOR
expression. We established the potencies and efficacies of DAMGO, morphine, oxycodone
and buprenorphine as inhibitors of adenylyl cyclase (a G-protein mediated process) and
stimulators of βarr2 recruitment in the same expression system.
Methods:
Chinese hamster ovary (CHO) cells overexpressing MORs were used to assess PathHunter®
βarr2 recruitment (DiscoverX). These cells were additionally transfected with the pGloSensor™22F cDNA to assay cAMP levels. Concentration-response relationships were fitted for each
opioid to establish their efficacy and potency values as inhibitors of adenylyl cyclase and
recruiters of βarr2.
Results:
DAMGO, morphine, oxycodone and buprenorphine had similar efficacies as inhibitors of
adenylyl cyclase. By contrast, their IC50 values ranged from 1.5 ± 0.2 to 1431 ± 657 nM. DAMGO,
morphine and oxycodone recruited βarr2 in a concentration-dependent manner (EC50 values
of 118 ± 13, 178 ± 29 and 3034 ± 778 nM, respectively). Morphine and oxycodone exhibited 3-4
fold lower efficacies compared to DAMGO. By contrast, buprenorphine failed to recruit βarr2.
Conclusions:
Measuring cAMP levels in cells engineered for assaying βarr2 recruitment enables comparison
between agonist efficacies and potencies within the same expression system.
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Relevance for patient care:
Opioid agonists biased towards G-protein activation may provide analgesia with diminished
liability of side effects, tolerance and hyperalgesia.
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Meta-analysis of genome-wide association studies of neuropathic pain in UK populations.
Background:
Neuropathic pain (NP) management is challenging, partly because of our incomplete
understanding of the mechanisms underlying the development and maintenance of pain.
Recent studies increasingly indicate that genetic factors contribute to NP.
Objective(s) – please include the “problem” being addressed in lay terms:
To identify genetic variants associated with NP susceptibility.
Methods:
A meta-analysis of discovery genome-wide association study (GWAS) of NP from the Genetics
of Diabetes Audit and Research in Tayside Scotland (GoDARTS), and Generation Scotland:
Scottish Family Health Study (GS:SFHS) and replication GWAS from United Kingdom Biobank
(UKBB) were conducted using a linear mixed model. ‘Possible NP’ cases and non-NP (NNP)
controls were identified based on an internationally agreed NP phenotyping method, using
self-completed questionnaires from GoDARTS and GS:SFHS participants. The previously known
variants were tested for replication.
Results:
We found promising borderline significant single nucleotide polymorphisms (SNPs) associated
with NP at 7p14.3 near Bardet-Biedl Syndrome 9 gene (BBS9) (OR=0.60; 95% CI, 0.48-0.71;
P=5.12×10-08) and at 20q11.23 near bactericidal permeability-increasing protein gene (BPI)
(OR=0.71; 95% CI, 0.63-0.81; P=1.46×10-07) in the discovery phase (GoDARTS and GS:SFHS). In
meta-analysis of discovery and replication phase, we identified a novel suggestive variant at
11p11.2 within 20kb of 5’ protein tyrosine phosphatase receptor type J gene (PTPRJ) (OR=0.85;
95% CI, 0.79-0.91; P=3.13×10-07) which is also significantly associated with BMI-related traits. A
previously published SNP, at 22q12.3 in calcium voltage-gated channel auxiliary subunit
gamma 2 gene (CACNG2), was found to have a nominally significant association with NP (P =
0.013; OR = 0.96; 95% CI = 0.93-0.99, Het. P=0.948).
Conclusions:
This study has identified novel genetic variants associated with NP that warrant further studies,
and replicates a previously identified association.
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Relevance for patient care:
Identifying genes associated with NP susceptibility, such as these, will help to understand the
mechanisms of its development, and therefore possible new approaches to treatment and
prognosis.
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Title:
Rates, trends and factors associated with gabapentinoid prescribing in Tayside and Fife, 2006
to 2016
Background:
Gabapentin and pregabalin are effective treatments for neuropathic pain (prevalence ~7%).
There is concern about their increasing prescribing, with implications for patient safety,
prescribing costs, misuse and diversion.
Objective(s) – please include the “problem” being addressed in lay terms:
We aimed to describe patterns of gabapentinoid prescribing across Tayside and Fife, exploring
associated socio-demographic factors and outcomes.
Methods:
Data on all community pharmacy dispensed prescriptions of gabapentin and pregabalin in
NHS Tayside (2006-2016) and NHS Fife (2010-2016) were obtained (n=1,075,215). Using the
Community Health Index number, data relating to the 36,800 individuals who were prescribed
a gabapentinoid during 2015-2016 were linked with their demographic and GRO Death data.
Association of prescribing with socio-demographic factors was examined using logistic
regression and Poisson modelling. Age-standardised mortality and causes of death were
calculated, summarized and compared with national data.
Results:
The number of gabapentin prescriptions in Scotland rose 4-fold from 164,630 in 2006 to 694,293
in 2016. In Tayside these figures were 16,481 in 2006 to 57,472 in 2016 (x3.5). In Fife, there were
20,465 prescriptions issued in 2010, rising to 65,241 in 2016 (x3.2). Similar rises in the number of
pregabalin prescriptions were charted in Scotland (x16.1), Tayside (x21.4) and Fife (x2.4).
Health Board, age and the Scottish Index of Multiple Deprivation were significantly related to
gabapentinoid prescribing. The age standardised death rate among those prescribed
gabapentinoids was significantly higher than that reported in the Scottish population (p<0.001).
Conclusions:
These represent consistent and substantial increasing trends in rates of gabapentinoid
prescribing, with preliminary evidence of associated harm. Older people, and those living in
more deprived areas were particularly likely to receive such a prescription.
Relevance for patient care:
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While it is important that this effective treatment is available when indicated, it is equally
important to limit associated harms and costs. Along with further analysis of these data, and
our other linked datasets, this research will inform approaches towards rational prescribing of
gabapentinoids.
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Title:
Functioning in Spite of Chronic Pain: The Roles of Psychological Flexibility, Inflexibility and SelfCompassion, and their inter-relations with Pain Severity
Background:
Acceptance and Commitment Therapy (ACT) is an increasingly popular treatment for chronic
pain. Research provisionally indicates that improved functioning is achieved through the
mechanism of increased psychological flexibility. Interest has also been mounting into the
degree to which enhanced self-compassion accounts for functional improvement. However,
a fully comprehensive investigation encompassing all these inter-related constructs has not yet
been conducted.
Objectives:
To examine associations between theorized treatment processes (including psychological
flexibility, inflexibility and self-compassion), and target outcomes (including wellbeing and pain
interference), in those with chronic pain; and clarify how these psychological constructs
interact with pain severity in reaching target outcomes.
Methods:
A cross-sectional design was followed, using quantitative self-report data from 109 adults
attending a specialist NHS chronic pain service in Scotland. Correlation, linear regression and
conditional process analysis were used to investigate and model the relationships between
predictor and outcome variables.
Results:
Flexibility, inflexibility, self-compassion and pain severity were significantly associated with
wellbeing and pain interference in theoretically consistent ways. Together they explained
around 59.8% of the variance in wellbeing and 61.2% of the variance in interference. Selfcompassion was the strongest predictor of wellbeing. Severity was the strongest predictor of
interference. Flexibility did not make a significant unique contribution to interference when the
other variables were accounted for. There were no interaction effects found between the
variables in the prediction of wellbeing. However, the psychological constructs were found to
be moderators of the relationship between pain severity and pain interference. Surprisingly,
when inflexibility was high, the negative impact of pain severity on interference was lower than
when inflexibility was low.
Conclusions:
This study supports the use of ACT for chronic pain, and indicates that it is necessary to
incorporate work on psychological flexibility, inflexibility, and self-compassion in order to
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optimize treatment. These results also have implications for the efficacy of offering adjunctive
psychological treatment prior to exhausting medical options for pain reduction.
Relevance for patient care:
Flexibility and inflexibility have previously been considered opposite ends of a continuum.
Targeting these constructs separately and prior to exhausting medical treatment options would
therefore represent a change from current practice.
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Title:
A Compassion-Focused Therapy group intervention for chronic pain
Background:
People with chronic pain may feel shame or guilt about their condition; Compassion-Focused
Therapy (CFT) aims to help people view themselves and their difficulties in a kinder, less critical
way. At present, there is limited research on the effectiveness of CFT in treating those living with
chronic pain.
Objective(s) – please include the “problem” being addressed in lay terms:
The purpose of this study is to evaluate the effectiveness a CFT group intervention for adults
with chronic pain in a routine clinical service.
Methods:
Participants attending a CFT Pain Management Programme (PMP) completed outcome
measures before and after 11-week CFT PMPs. Statistical analyses were conducted in order to
1) explore the demographics and clinical characteristics of those attending the service, 2)
explore the effectiveness of the CFT PMP based on pre-group and post-group comparisons,
and 3) determine if there are differences in reported levels of distress between completers and
non-completers at the start of the PMP.
Results:
The results showed significant improvement in scores of pain interference, pain intensity,
depression, anxiety, self-compassion and mental wellbeing. Furthermore, it was found that
those who did not complete the PMP reported higher levels of pain interference and
depression at the start of the group.
Conclusions:
The results of this study suggest that CFT may be a suitable group intervention for adults with
chronic pain. Treating depression prior to the start of a PMP may improve attrition and
outcomes. Conclusions are made tentatively in the absence of a control group. Other
limitations include attrition (35.7%) and analyses on effectiveness being based only on
completers.
Relevance for patient care:
CFT is a new focus in the treatment of chronic pain. This provides a rationale to tailor
interventions and provide extra support to those who may have difficulty in completing a PMP.
Attrition needs to be reduced in order to best use limited resources in pain management.
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Title:
Who are we treating, the parent or the child? A comparison between parent and child
reporting of perceived levels of function, within paediatric chronic pain, using the PedsQLTM
(version 4.0) questionnaire. (Pilot Study)
Background:
Parental health and beliefs influence their interpretation of pain and their child’s pain
behaviour. Managing family dynamics is important within the context of managing the
patient’s chronic pain.
Objective(s) – please include the “problem” being addressed in lay terms:
Previous studies have highlighted differences between child and parental perspectives across
a range of chronic illnesses, is there a difference in perspective regarding chronic pain?
Methods:
A pilot study to separate out parental and patient-reported perception of functional ability in
pre-adolescent children with chronic pain.
Children (8-12 years N=11) and parents simultaneously completed the PedsQLTM in the chronic
pain clinic. PedsQLTM is reliably validated by studies across a number of specialties. Each item
scored from 0-4 with 4 being the worst with respect to function. 4 categories (Activities/My
Feelings/Social/School) with 23 items and a total of 253 data points.
Results:
A substantial number of items differed between the parent and child perspective. For the
majority of these differences, parents scored a worse functional score than their children. A 3point (N=14) or 4-point difference (N=12) could signify a problematic difference in perceived
functional ability between child and parent.
Conclusions:
This pilot study gives an indication that there is a clear difference in reporting on perception of
functional ability between child and parent.
Relevance for patient care:
If the patient perceives their level of function as different to their parent, should we be
changing our clinic model to try to incorporate a more appropriate model to manage the
family individually as well as together? Should we have a model that includes a separate
session for parents regarding specific management of parental expectation and support for
managing their child’s chronic pain behaviour? A further study is needed to include older
children and gather greater numbers to be able to compare groups in more statistical depth.
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Title:
“Why do I need to complete all these questionnaires?” Exploring patients’ perceptions of pain
management programme outcome measures
Background:
Patient reported outcome measures are commonly used within the chronic pain setting to
measure individual’s perceptions of functional ability and psychological wellbeing (Guildford
et al. 2017). The majority of measures used within the chronic pain setting demonstrate good
validity and reliability, significant improvements can be seen within measures pre and post
treatment (Smith et al. 2016). Despite this, the relevance of these measures to those
completing them is less well understood.
Objective(s) – please include the “problem” being addressed in lay terms:
To understand PMP graduates perceptions of the range of outcome measures they had
completed and whether they felt they captured meaningful change.
Methods:
Five participants who had recently completed the Scottish National Residential Pain
Management Programme (SNRPMP) consented to participate. All the participants had
completed an intensive PMP and thus had completed the same self-reported and physical
outcome measures at four different time points. Semi-structured interviews were conducted
asking participants about their experience of completing such measures. A thematic analysis
was conducted. Data was coded individually by both researchers and then cross checked.
Results:
Participants noted value in completing self-reported outcome measures, in particular to
highlight positive changes they had made. Despite this it was felt there were more significant
areas that were not captured via such measures such as increasing daily physical function,
increasing social networks and establishing regular routines. Whilst small scale, this study
suggested that participants understanding of the personal relevance of the self-reported
outcomes measures was low and thus this may impact the accuracy and with the measures.
Conclusions:
Whilst such measures may provide sufficient means to evaluate services, clinicians may wish to
consider the volume of measures used and how patients engage in the process of completing
such measures.
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Relevance for patient care:
Further work in this field may wish to focus on outcomes measures which individuals with chronic
pain see as more meaningful to capture change, in particular short qualitative measures.
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Title:
“Why does being physically active matter when I have chronic pain?” Exploring the
perceptions of the national physical activity guidelines in individuals with chronic pain in
Glasgow.
Background:
Physical inactivity is now one of the greatest risk factors worldwide for individuals developing
non-communicable diseases (World Health Organisation 2016). Engagement with daily targets
for physical activity is challenging (NHS Health Scotland 2018), especially for those with longterm conditions, such as chronic pain (The Scottish Government 2018a). Within the chronic
pain population there is a more than two-fold risk of early mortality due to lifestyle factors, such
as not being physically active (Macfarlane, Barnish and Jones 2017). Little data exists on how
individuals with chronic pain engage with physical activity guidance.
Objective(s) – please include the “problem” being addressed in lay terms:
The aim of the study is to explore the knowledge of, and attitudes to, the national physical
activity guidelines in individuals with chronic pain.
Methods:
A focus group methodology was selected. Convenience sampling selected participants who
were graduates of a pain management programme (PMP) and had lived with chronic pain
for more than 6-months. 13 participants attended one of two focus groups. A thematic
analysis was used with data independently cross-checked. Full ethical consent was gained
prior to the study.
Results:
Participants demonstrated a good awareness of the benefits of being physically active yet
lacked understanding of what constituted physical activity. They also perceived the physical
activity guidelines to be unachievable. Despite reporting feeling confident using many selfmanagement skills, participants reported lacking confidence in implementing these skills to
engage further in physical activity. Barriers included a lack of self-efficacy, linked to a feeling
their condition was not well understood by others.
Conclusions:
This exploratory study highlighted the need for more research to understand how individuals
with chronic pain engage with physical activity and their perceptions of the current
recommendations. In particular, understanding the drivers behind self-efficacy and how
current clinical practice could improve addressing these barriers.
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Relevance for patient care:
New physical activity guidelines specifically for adults with disabilities are due for publication in
2019, and research will be required to explore whether individuals with chronic pain engage
more with these messages.
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Title:
Exploring women's perceptions of pain when breastfeeding using online methods
Background:
Despite tremendous benefits, many mothers choose not to breastfeed or cease to continue.
A common reason women cite for early cessation is pain. One resource which women may
use to discuss breastfeeding challenges are online forums, which can provide an in depth
understanding of women’s lived experience.
Objective(s) – please include the “problem” being addressed in lay terms:
The objectives were to collect data from online forums to identify 1) types of breastfeeding
pain, 2) how women cope with this pain, and 3) how pain influences breastfeeding duration.
Methods:
Searches of Netmums, What to Expect and Mumsnet were conducted using the key terms
‘painful breastfeeding’ and ‘sore breastfeeding’. These searches identified 123 posts, with 193
replies, resulting in a total of 316 data extracts. All 316 identified data extracts were coded for
recurrent themes using thematic analysis.
Results:
Four main themes emerged from the data. The first theme, ‘types of pain’, included a range of
different types of pain such as ‘sore nipples’, ‘painful breasts’ and ‘painful latch’. Secondly,
the theme ‘perceived causes and explanations for pain’ revealed thoughts of pain being due
to either a recognised condition, such as mastitis, or behavioural causes, such as latch position.
The theme ‘reasons for cessation’ identified either physical or psychological barriers, related to
the pain,that prevented women from continuing breastfeeding. Finally, the theme ‘shared
experiences and support’ included practical or emotional support and health professional
input to overcome pain.
Conclusions:
Online forums are a popular source of support and information. Pain was, especially
experienced within the first 4-6 weeks was one of the biggest factors, which inhibited women
from continuing to breastfeed. Many posts incorporated women sharing their experiences,
which provide emotional and practical support for dealing with breastfeeding pain.
Relevance for patient care:
These findings will be used to develop interventions aimed at realistically preparing women for
and coping with breastfeeding and potential pain experiences during breastfeeding.
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“It’s a bizarre word” Patients’ experiences of Compassion Focused Therapy in a Pain
Management Programme
Background:
Within a persistent pain population, emerging evidence suggests Compassion Focused
Therapy (CFT) is linked to reduction in pain catastrophising, improvements in psychological
wellbeing, lower pain interference and engagement in self-management (Costa & PintoGouveia, 2011; Wren, Somers, Wright, Goetz, Leary, Fras, Huh, Rogers & Keefe, 2012). However
so far, no published studies have explored participants’ views and experiences of completing
a multi-disciplinary CFT Pain Management Programme (PMP).
Objective(s) – please include the “problem” being addressed in lay terms:
The aims of this research were to understand participants’ views of self-compassion in a CFT
PMP; it’s perceived relevance to their difficulties with pain; and the barriers to self-compassion
within a physical health population...
Methods:
The study took place in a routine clinical setting. 12 participants who had completed a CFT
PMP were interviewed about their experience and interviews were analysed using Framework
Analysis.
Results:
Five master themes were identified: Understanding the problem; Drawing and reflecting on
links: How I treat myself; All in the same boat; The take away; and I’m ok. Participants reported
feeling more accepting of living with persistent pain and an increased self-efficacy of being
able to manage their condition. Participants identified self-compassion being a new concept,
which was difficult to cultivate due to being a new skill, as well as identifying personal barriers.
Conclusions:
These findings support using CFT within a persistent pain population and more specifically
demonstrate the benefits of interweaving CFT into a PMP. Further exploration through
quantitative and qualitative research in this area would be beneficial.
Relevance for patient care:
CFT is a model that can be incorporated into Pain Management Programmes and is valued
by people living with persistent pain
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Accident and Emergency administered fascia iliac nerve block for early pain management
following fractured neck of femur.
Background:
Patients attending A&E, over the age of 60, receive inconstant pain relief, making assessment
of this population in an acute setting difficult. Minimum standards expected from the Scottish
Standards of Care for Hip Fractures (2014) recommend a A&E administered fascia iliac nerve
block to allow adequate pain relief and improved ongoing management.
An audit conducted in NHS Fife A&E demonstrated poor adherence to the recommendations,
and poor management of pain in this population. Problems linked to adherence included
general lack of knowledge of 1) guidelines, and 2) pain management. Clinicians also
demonstrated lack of ownership, and ability, for administrating blocks when appropriate.
There was also increased demand on nursing staff due to increased use of analgesic opioids.
Objective(s) – please include the “problem” being addressed in lay terms:
1) To improve adherence to the recommendations
2) To improve pain management at its earliest timepoint
3) To increase knowledge of clinicians for ownership and skills required in administration of
the fascia iliac nerve block
4) To decrease staff demand required for regular analgesic administration
Methods:
Hip audit nurse organised regular training events for A&E staff. Recommendations explained.
Education pack delivered by Consultant Anaesthetists to A&E Consultants and Registrars for
nerve block administration and management.
Results:
After 6 months of training, and implementation, adherence to the recommendations
increased to 90%. Pain management delay reduced from 4 hours to 1.5 hours. Clinicians
demonstrated enhanced knowledge of nerve block administration, and sustainable
education in place. Staff resource reduced from 100% to 30% single nurse administration for
oral analgesics.
Conclusions:
Improving knowledge of the hip fracture recommendations demonstrated improved pain
management, and decreased demand on staff resource.
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Relevance for patient care:
Improved pain management at an earlier stage reduces unnecessary distress on patients with
fractured neck of femur, and is likely to improve long term outcomes.
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Title:
The Association Between Socioeconomic Position and Pain Catastrophizing in Self-Reported
Fibromyalgia.
Background:
Fibromyalgia (FM) is a chronic condition characterised by widespread pain.
Pain
catastrophizing (PC), a negative affective mental construct, can adversely influence prognosis
in FM. An inverse relationship between socioeconomic position and FM has been identified.
Few studies have previously investigated the relationship between FM and socioeconomic
position, utilising UK postcode data.
Objective(s) – please include the “problem” being addressed in lay terms:
The study evaluated the relationship between socioeconomic position and PC in FM, using UK
postcode data to determine socioeconomic position.
Methods:
Data was provided from a large, retrospective survey of individuals with self-reported FM. UK
Postcode data were included and individuals were sorted into groups of low-, moderate- and
high-socioeconomic position using Indices of Multiple Deprivation databases. The relationship
between socioeconomic position and PC score was assessed.
Results:
Logistic regression determined individuals in the low socioeconomic position group were more
likely to PC at a clinically significant level than those in the high socioeconomic position group,
odds ratio = 1.892 (p = 0.012). Similarly, the moderate socioeconomic position group were also
more likely exhibit clinically significant PC in comparison to the high socioeconomic position
group, odds ratio = 1.887 (p= 0.012).
Conclusions:
The findings suggest that individuals with FM living in socioeconomically deprived areas are
more likely to PC at a clinically significant level.
Relevance for patient care:
Elevated PC can adversely affect long-term rehabilitation outcomes in FM. Early identification
of individuals at greater risk of clinically significant PC, through their area of living data, could
ensure this is addressed as soon as possible in the treatment process and reduce adverse
effects on prognosis.
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Title:
Patient engagement with clinics for temporomandibular pain dysfunction syndrome (TMD)
Background:
TMD is a very common facial pain condition frequently seen in oral surgery clinics. In EDI,
patient attendance at and engagement with TMD clinics was perceived to be poor.
Objective(s) – please include the “problem” being addressed in lay terms:




To assess patient engagement with TMD review clinics
To investigate what management strategies are utilised for TMD patients
To examine trends influencing patient engagement and propose strategies for
improving attendance at clinics

Methods:
Notes from all new patient and review appointments and referral letters in the oral surgery
department over a three month period were examined. When TMD was diagnosed data was
recorded on patient attendance, symptomatic control, management plan and follow-up
arrangements. The data was then collated and analysed.
Results:
TMD was diagnosed in 6.7% of all appointments. 7.7% of TMD patients failed to attend initial
assessment, but 47.4% failed to attend a review appointment. 90% of patients who attended
their review were still symptomatic.
For 84% of new diagnoses, initial management of the condition involves conservative
management advice, with or without provision of an occlusal appliance.
Conclusions:
We hypothesise that the high rate of failed appointments for review patients is due to patients’
symptoms improving following initial management and the review appointment not being
required.
Relevance for patient care:
An “open review” pathway has now been introduced, whereby patients are responsible for
booking their own review appointment if they remain symptomatic. This may reduce the
number of failed appointments by patients whose symptoms resolve. A further round of data
collection will be carried out in due course to assess this.
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TMD patients will also now be seen on a dedicated pain clinic with extended appointment
times to allow more detailed conservative management advice to be given.
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Title:
Neuropathic Pain Medications: Should we Worry?
Background:
Neuropathic pain is commonly seen in the NHS and a variety of national guidelines are
available for treatment. A cochrane review in 2012, said 45% of patients were on 2 or more
neuropathic agents. Medications should be started on a trial basis and stopped if not effective.
If continued, the patients are at risk of side effects, dependence and poly pharmacy. Drug
dependence has been an issue especially with opioid medications but is increasingly
recognised with other analgesic agents. Owing to this possible harm, we have audited our
local practice to establish if this is an issue.
Objective(s) – please include the “problem” being addressed in lay terms:
Assess our current prescription of neuropathic agents to ensure patients are being treated
appropriately and safely
Methods:
Quality improvement project to review current prescribing practices. We reviewed electronic
case notes, over a 2 week period for all patients who had attended the chronic pain clinic.
All prescribed neuropathic medications, their doses and indication for use, were documented
and compared to our local guideline.
Results:
In the 2 week period, 69 patients were seen by the chronic pain service. The prevalence of
patients on neuropathic agents was 64%: 42 patients being on neuropathic agents and 27 not.
Of the 42 patients, 36 were prescribed as per the local guideline and 8 patients were not.
Further information was collected on the number of agents: with 26 patients being on 1 agent,
13 patients being on 2 agents and 3 patients on 3 agents.
The reason for the patient taking the agents were: peripheral neuropathy 15 patients, radicular
pain 13 patients, not neuropathic reason 8 patients, fibromyalgia 6 patients, phantom limb
pain 1 patient, herpetic neuralgia 1 patient.
Conclusions:
The majority of prescribed neuropathic medications are following our local guideline. With
regard to the number of medications, 38% of patients were on 2 or more agents, which is lower
than national statistics. 8 patients however were not. With the new descriptor of nociplastic
pain being adopted by the IASP, these patients may fit into this type of pain.
We will continue to monitor our prescription of neuropathic medications and update our local
guideline as more evidence and consensus about nociplastic pain becomes available.
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Relevance for patient care:
Ensure safe prescribing of neuropathic medications.
Put in place a regular review of current prescribing practices.
Stimulate discussion on how best to manage patients with nosiplastic pain.
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Title:
Is age a predictive factor of outcome following Lumbar Facet Denervation Procedure, in the
management of Chronic Low Back Pain (CLBP).
Background:
It is unclear if there are specific factors such as age that may help identify which patients
groups will most likely have good outcome following Lumbar facet denervation procedure.
Objective(s) – please include the “problem” being addressed in lay terms:
To explore patient outcome, (% pain improvement, number of months, sleep, and medication
use activity levels and function) up to 6months, following Lumbar Radio Frequency
Denervation Procedure, and whether age could be predictive of outcome.
Methods:
77 current CLBP patients, following radiofrequency lumbar denervation procedure, were
purposively selected. Each patient was telephoned , 6 months post procedure and
demographic data were recorded including age, sex, pain pattern, % improvement of pain,
number of months benefit, improvement in sleep yes/ no, medication reduction (yes/ no),
function and activity levels improvement yes/ no.
Results:
42 patients (54.5%) had an excellent outcome following denervation procedure, with
70% or more reduction in CLBP for 6 months or more, had improved sleep, function/
activity, reduction in medication use, during this time.
Mean age -excellent outcome - 56.36
 16 patients (21%) had moderate outcome following procedure of 50-100% Reduction of
CLBP or 2-5 months or 50-69% reduction of pain >6 months. Mean age 54.62.
 19 patients (24.6%) poor outcome following procedure with 0-100% reduction of pain,
for 0-2 months. Mean Age 49.57


Conclusions:
Lumbar Radiofrequency Denervation Procedure has Excellent Outcome for approximately
54.5%, 24.6 % poor outcome.
The data did not clearly establish if patient age is a predictive factor of outcome, all age
groups were found in excellent, moderate and poor categories, patient selection for this
procedure should to be based on in-depth clinical reasoning.
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Relevance for patient care:
Improve patient selection criteria/ decision making and patient journey, overall pain
management and best care.
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Title:
The use of mindfulness in Scottish Pain Services – a snapshot audit
Background:
Mindfulness practice cultivates present-moment awareness, a non-reactive perspective on
thoughts and emotions, and acceptance; all of which are thought to be helpful attitudes in
the psychological management of chronic pain. Mindfulness techniques are often
incorporated into Pain Management Programmes. We are aware, anecdotally, of increasing
use of mindfulness in pain services, but there is no published work to support this impression.
Objective(s) – please include the “problem” being addressed in lay terms:
To build up a map of mindfulness use in Scottish pain services, including details of the
mindfulness interventions that services currently provide, and signposting towards third-party
mindfulness resources. We were also interested in staff beliefs and attitudes around mindfulness
in chronic pain management, including their personal use of mindfulness.

Methods:
An online survey (created in Webprolol 3.0) was distributed by e-mail to all staff known to be
working in Scottish secondary care pain services in December 2018. The survey was open for 4
weeks. Of 160 e-mails sent, 25 were returned as undeliverable.

Results:
We received 68 responses, a response rate of just over 50% (assuming 135 e-mails were
delivered). All 14 Scottish health boards and all professional groups were represented in the
responses.
97% stated that their pain service directed patients to third-party mindfulness resources, mainly
apps, online resources and books. 32% indicated that their pain service offered formal
mindfulness courses (eg 8-week MBSR).
Most felt developing mindfulness provision in their pain service to be worthwhile (mean rating
7.7/10, median 8).
49% of the respondents indicated they had a personal practice in mindfulness, practicing on
average 3.9 times a week for an average of 17 minutes. 34% had had formal training in
mindfulness.
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Conclusions:
Mindfulness provision, and support for mindfulness as an intervention by pain services, seems
very high. A high proportion of staff report a personal mindfulness practice, even taking into
account potential bias amongst respondents. We plan to roll the survey out to England and
Wales, then review implications for mindfulness delivery and staff training in UK pain services.
Relevance for patient care:
Mindfulness may be useful as a tool for managing chronic pain. This survey could inform
discussion around its use in Scottish pain services.

67

Poster Presentations
Authors’ Names: OC Davis, AC Dickie, KA Boyle, MB Mustapa, AJ Todd, DI Hughes
Lead Author: Olivia Davis
Job Title of Lead Author: PhD student
Organisation of Lead Author: University of Glasgow, Glasgow, United Kingdom
Email of Lead Author: o.davis.1@research.gla.ac.uk

Title:
The Role of RorB-expressing Lamina II Interneurons in Gating Nociceptive C-fibre Input
Background:
Inhibitory interneurons in the spinal dorsal horn play a crucial role in controlling transmission of
somatosensory information from the periphery to the brain. Spinal inhibition is diminished in
some chronic pain states, and inhibitory interneurons therefore represent a potential target for
therapeutic intervention.
Previous studies have shown that inhibitory interneurons, which express the calcium binding
protein calretinin, typically show islet cell morphology. We have identified a subpopulation of
these that co-express the RAR-related orphan receptor beta (RorB) and this provides means of
identifying and manipulating the inhibitory calretinin population selectively. The dendritic
arbor of these cells overlaps directly with the central arbors of C-fibre mechano-nociceptors
that are defined by their expression of CMrgD.
Objective(s) – please include the “problem” being addressed in lay terms:
We aim to further characterise the inhibitory RorB population of interneurons and more
specifically show how they interact with incoming pain signals from the periphery transmitted
via CMrgD fibres.
Methods:
We have used a combination of anatomical and electrophysiological approaches in
genetically modified mice, in which fluorescent proteins are expressed under the promoter of
either the RorB interneurons or the CMrgD primary afferent fibres.
Results:
Collective evidence shows that the dendrites of the RorB interneurons receive synaptic inputs
from CMrgD afferents, whilst their axon terminals form axo-axonic synapses onto the central
terminals of Type I glomeruli, which are derived from these afferents. Furthermore, peripheral
stimulation conducted in vivo under terminal anaesthesia shows that the RorB cells are
preferentially activated by noxious mechanical stimulation, rather than noxious chemical
(capsaicin) or noxious heat stimulation (water at 52⁰C).
Conclusions:
RorB-expressing interneurons in the spinal cord receive direct input from CMrgD fibres that
transmit information about mechanical nociceptive information, and in turn form inhibitory
synapses back onto the central terminals of these afferents. We therefore believe these
interneurons play a critical role in setting mechanical pain thresholds.
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Relevance for patient care:
Upon further research, harnessing the inhibitory potential of the RorB interneurons may be a
potential therapeutic strategy for sufferers of chronic pain.
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Title:
Activation of the mu-opioid receptor by MT-45 and its synthetic and metabolic derivatives
Background:
The synthetic opioid MT-45 was developed as a potential analgesic, but was not taken to
clinical trials. It appeared on the illicit drug market in 2014 and is now a Class A controlled
substance in the UK. A fluorinated derivative, 2F-MT-45, was recently found within an illicit drug
sample. We therefore synthesised these fluorinated derivatives, along with two of its major
metabolites in order to characterise their pharmacology at the mu-opioid receptor (MOPr).
Objective(s) – please include the “problem” being addressed in lay terms:
We present our findings on the effect of MT-45, three synthetic fluorinated derivatives, as well
as two of the major MT-45 metabolites on MOPr pharmacology.
Methods:
cAMP levels were assayed using the GloSensor system, and β-arrestin2 recruitment was
measured using the PathHunter assay. Ligand bias was calculated using EC50 and efficacy
values derived from concentration-response relationships.
Results:
MT-45 displayed low potency and poor efficacy as a stimulator of β-arrestin2 recruitment to
MOPrs. While MT-45 has similar efficacy as an inhibitor of cAMP levels when compared to
DAMGO, morphine and fentanyl, its potency was approximately 3 orders of magnitude below
that of the other agonists. The recently identified 2F-MT-45, together with two other synthetic
analogues (3F-MT-45 and 4F-MT-45) displayed a 10-fold higher apparent potency compared
to MT-45 for both inhibition of cAMP and β-arrestin2 recruitment. MT-45 is also significantly
biased towards the G-protein pathway. This bias was absent for the synthetic fluorinated
analogues. The two major metabolites of MT-45 had some efficacy in G-protein activation, but
their potencies were lower than the parent compound.
Conclusions:
MT-45 and its two major metabolites are weak MOPr agonists. The recently discovered
synthetic fluorinated derivative 2F-MT-45 exhibits increased potency, and comparable with
morphine and fentanyl. These compounds may have additional effects which may contribute
to their toxicity. We will therefore investigate alternative targets in the central nervous system,
such as NMDA receptors.
Relevance for patient care:
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Our data show an increased potency of the fluorinated derivatives for MOPrs, highlighting the
dangers associated with the widespread practice in the illicit drug market of chemical
alterations to opioid receptor agonists.
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