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ABSTRACT

Aims
This research aimed to determine whether education and advice from a specialist

pharmacist in a chronic pain team (CPT) improved patient’s analgesia.

Methods

55 patients referred to a chronic pain service in Staffordshire, UK were reviewed,
educated and advised by a specialist pharmacist, four months apart. Medication and
pain scores were recorded using validated tools (BPIl and S-LANSS). Data were

compared and analysed for significant changes. Ethical approval was obtained.

Results

Significant changes between visits were identified in some areas of medicine taking
behaviour (BPI). Patients’ mean ‘worst pain’ score improved (8.4 to 7.9, p=0.023),
perceived percentage of ‘relief from treatment’ increased (41% to 51%, p<0.001),
fewer patients reported analgesia as ‘ineffective’ (43% to 13%, p=0.003), perceived
duration of effective analgesia increased (p=0.004) finally more patients reported

their mild/moderate opioids ‘effective’(p=0.006).



Between visits, patient attitudes to medication taking changed. Overall fewer patients
required: stronger analgesia (57% to 37%, P=0.002); more analgesia than prescribed
(33% to 21%, p=0.004) more analgesic information (76% to 45%, p=0.004). Fewer

considered they were taking ‘too much’ analgesia (46% to 31%, p=0.004)

Conclusion
Results suggest that education about analgesia by a specialist pharmacist working in

a CPT can positively impact on patient’s pain scores.
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CHAPTER 1 INTRODUCTION

I've learned that people will forget what you said, people will forget what you did, but

people will never forget how you made them feel.

Maya Angelou (1928-2014)



1.1. Overall layout of this thesis

The aim of this research was to investigate the effect that a pharmacist had in a
Chronic Pain Team (CPT) in relation to changes in pain scores and patient medicine
taking behaviour. It will firstly introduce the background of this research along with
the medicinal treatment of chronic pain. It will then cover the systematic review, the
aims and objectives, the methods used in this research and the results. The layout
of the discussion follows the same format as that of the results and the discussion of
each group of results finishes with its own conclusion. The thesis then closes with

the conclusion, appendices and references.

1.2. Introduction

This chapter commences with the audit basis for this research. It then outlines the
context of the chronic pain service within Staffordshire and the role of the pharmacist
within that service. It sets out the problems associated with chronic pain, its
definition, epidemiology and background for the need to treat pain. It concludes with

an outline of the medicines used in the treatment of this condition.

1.3. Audit basis for this research

In 2013 an audit was carried out in the South Staffordshire chronic pain service
(CPS) by the researcher to ascertain the use of medicines recommended for the
treatment of neuropathic pain by General Practitioners (GPs). One hundred
sequential patients attending the pharmacist’s clinic were asked to self-complete the

Leeds assessment of neuropathic symptoms and signs — short form (S-LANSS)



qguestionnaire prior to arrival at the clinic. As part of the patient’s medicines use
review (MUR) during the appointment a record was made of the medicines
prescribed to treat the patient’s chronic pain. The medicines prescribed by the
patients’ GP were then analysed in relation to their S-LANSS score using the
accepted S-LANSS score of >=12 as the definition for the presence of elements of

neuropathic pain within the patients’ pain (Bennett et al., 2005).

Fifty seven patients in this audit group reported an S-LANSS score of >=12 and of
these 21 (37%) were not taking medicines which NICE recommends are appropriate
for treating neuropathic pain (NICE, 2013a). In addition, of the 21 not taking these
medicines, 9 (43%) were taking strong opioids. Cochrane reviews (McNicol, Midbari
and Eisenberg, 2013; Els et al., 2017a) and the Faculty of Pain Medicine (FOPM)
(NHS, 2015) all recommend that strong opioids may not be effective in the treatment
of this condition. As a result, it was decided to explore the use of medicines for

neuropathic pain and strong opioids in the treatment of chronic pain.



1.4. South Staffordshire chronic pain service

The South Staffordshire chronic pain service (CPS) treats patients at five centres,
Burton, Lichfield, Rugeley, Stafford and Tamworth. Patients from each of these

locations were included in this research.

—— Propased Brmingham Northem Relief Road
——— Trurk roads

———  Main raitvays

=== District boundares

Figure 1.1 Map of Staffordshire
Map from the Trust Website



1.4.1. INITIATION AND ADMINISTRATION OF THE CHRONIC PAIN SERVICE

In 2010 the South Staffordshire Primary Care Trust (PCT) sought providers for a
biopsychosocial CPS. This treatment modal suggests that at least some of a
patients’ pain is self-manageable (Kamper et al., 2015; Cheatle, 2016; Kress et al.,
2015; BPS, 2013; NICE, 2013a) and the efficacy of this model has been
demonstrated (Gatchel et al., 2007). A Cochrane Review reported that there was
moderate evidence to support this approach to the treatment of chronic pain (Kamper
et al., 2015). This was supported by a later analysis of the benefits that patients’
reported after being treated by an interdisciplinary pain team (Hapidou and Horst,

2016).

This represented a change from earlier treatments for chronic pain where the
emphasis had been upon the biomedical model of treatment (Engel, 1977; Bendelow,
2013). In this model of care patients’ awaited treatment to be given to them by

others.

The South Staffordshire CPS was originally commissioned as a referral service to
offer guidance to GP’s and their patients on the treatment and self-management of
chronic pain. The commissioners explicitly required the CPS to encourage patient
self-management. The aim was to minimise referrals for chronic pain into Secondary

Care. The service continues to date.



The biopsychosocial model of treatment, which developed slowly from its origins
(Engel, 1977), was predicated on the principle that the experience of chronic pain
could be managed by a combination of biomedical, psychological and social factors.
The aim of treatment was twofold. Firstly, to empower patients to accept that their
condition was to some extent self-manageable and take the knowledge which was
offered by the CPS and apply it to their lives. Secondly, to provide patients with the
knowledge and skills to manage their own pain in ways which facilitated their lives,
albeit with some residual pain. Much of the teaching necessary for such
empowerment and self-management takes place during a Pain management
program (PMP) course. This means that patients need to be prepared to engage
with the concept of self-management before being considered (eligible) for this
course. Without this acceptance and engagement, patients may not be able to move
on from constantly seeking a biomedical solution for their pain. Many patients find

this approach difficult, at least initially.

1.4.2. PROCESS FOR REFERRAL OF PATIENTS TO AND WITHIN THE CHRONIC PAIN

SERVICE

Patients’ are referred to the CPS by their GP, by letter. These letters are reviewed
and triaged by one of two Extended-Scope Physiotherapist (ESP), one of whom also
has an additional prescribing qualification. Following on from this triage, accepted
patients are reviewed either by a multi-professional group (MPG) within the CPS or
an individual physiotherapist. The pharmacist is involved with some of the MPG

reviews. At their initial appointment patients are involved in a discussion about the



available therapeutic options, a treatment pathway agreed and their GP informed by
letter. A flow chart setting out patients’ movements within the CPS is set out in Fig

1.2.

Patient referred to the
CPS by GP letter

A 4

Paper ‘triage’ by ‘Extended

Role Physiotherapist’

Patient assessed by a multi- Assessment/treatment by
professional group individual CPS team member
A
A 4
Patient treated by CPT as set v

out in the ‘Patient treatment Specialist Pharmacist clinic

plan’

\ 4

Offer of place
on a PMP

o

Discharge

Figure 1.2 Flow diagram of referral process into the pharmacist clinic



The consultation options that are available across the CPS for inclusion in the
individual patients’ treatment plans include Physiotherapy, Occupational Therapy,
Clinical Psychology, Pharmacy and Consultant medical staff. The treatments offered
include exercise guidance, cognitive behavioural therapy, eye movement
desensitisation and reprogramming (EMDR), transcutaneous electric nerve
stimulation (TENS), spinal and local injections and nerve ablations and medicines
optimisation. X-rays and scans can also be ordered if this would aid diagnosis and

facilitate appropriate treatment.

The pharmacist offers an initial appointment of one hour where an MUR is
undertaken. After this ‘medicines optimization advice’ is offered to the patient and as
appropriate included within the post clinic letter for the GP. Subsequent
appointments are offered, if this is agreed with the patient to be appropriate either for
the correct initiation of a complex medicinal intervention or the gradual reduction of

inappropriate medicines.

Over six, three-hour sessions, the PMP covers the physiological and psychological
aspects of chronic pain and there are discussions about flare up management,
pacing, problem solving and sleep hygiene. The program explored various relaxation
techniques, visualisation, distraction and breathing to allow patients to determine
which was beneficial for them. Lastly, participants were instructed in graded

exercises or basic Tai Chi.



The pharmacist’s presentation occupies half of one session, approximately 90
minutes. The aim is to guide patients towards the appropriate and optimal use of
their pain medicines. Time is also allocated to counter any of the misinformation that

the participants have about their pain medicines.

1.5. Definitions and understandings

There are three well recognised and accepted definitions of pain, which are important

when talking to patients about their chronic pain.

i.  “Pain is whatever the experiencing person says it is, existing whenever or
wherever the person says it does” (McCaffery, 1968).
ii. (Painis) “an unpleasant sensory and emotional experience associated with
actual or potential tissue damage or described in such terms”.
International Association for the Study of Pain (IASP, 2018)
iii.  (Neuropathic pain is) “Pain arising as a direct consequence of a lesion or

disease affecting the somatosensory system” (IASP, 2015)

Acute pain can be divided into two groups. Firstly, it occurs as a short-lived response
when local nociceptive pain receptors send a message to the central nervous system
(CNS) reporting tissue damage or injury. It is a survival trait initially involved in the
removal of the affected area from the possibility of further harm. Secondly, there are
a group of conditions which result in repeated nociceptive stimulation and which can

be of unknown duration. Included in this group are post-surgical pain, inflammatory



bowel disease or cancer pain. Each of these pains relate to a specific condition.

These conditions are treated in the same way as acute pain but over a longer period.

Chronic pain or persistent pain, on the other hand, as seen in the CPS is much more
difficult to define, except as a counterpoint to acute pain and often varies with the
emotional state of the patient. Unlike acute pain, the expected duration is often
unknown and is independent of any underlying illness or injury (McAllister, 2015).
Rather than being a single disease it is an immense and diverse range of disease
conditions, which present with the similar clinical symptoms of pain (Treede et al.,
2015). It was suggested by Grichnik and Ferrante (1991) that chronic pain should be
regarded as a disease of its own. The full list of conditions included within the overall
definition of ‘Chronic Pain’ is available from the IASP website (IASP, 2012). The
positive survival traits of acute pain appear to have transmuted into inappropriate
perceptions, which are harmful to the individual. This transmutation may lead to pain
unrelated to any discernible cause, with symptoms, which are often associated with

the symptoms of neuropathic pain.

Because the diagnosis and treatment of chronic or persistent pain does not relate to
an underlying illness there has been a tendency to question the reality of the patients’
suffering. It was recognition of this which led McCaffery (1968) to define pain in the

way that she did.
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The differentiation between acute and chronic pain is therefore important in order to
provide appropriate management and treatment. Analgesia for acute pain is
generally administered on a regular basis and can be very effective. As healing
occurs the analgesia can be stepped down and stopped. Drug therapy for chronic
pain on the other hand is often not very effective and once started it may continue, at

some level, for an unspecified length of time (Ballantyne, Kalso and Stannard, 2016).

There is no consensus of opinion on the length of time before acute pain becomes
chronic pain (Mifflin and Kerr, 2014; Feizerfan and Sheh, 2015). In discussions with
patients’ it is often helpful to describe it as “pain that extends beyond the expected

period of healing” (Loeser and Bonica, 2001).

For a pharmacist, the vagaries of this pain bifurcation are important. Chronic pain is
not simply continuing acute pain because, over a period of time, the body changes in
response to the experience (Section 1.5.1). Itis generally accepted with acute pain
that “analgesia is more effective at keeping pain away then making it go away”, but
once a patient has chronic pain, therapy may continue for a long time. This extended
duration of treatment should lead to a different risk-benefit analysis of efficacy versus
side effects to determine which pain medicines are more appropriate for long term
therapy. Those side effects which take longer to develop such as opioid effects on
the endocrine system and possibility of pregabalin induced weight gain need to be
considered differently. The potential for decreased patient wellbeing needs to be

balanced appropriately against any recorded analgesic benefit.
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The Brief Pain Inventory tool, which was used during this research, uses the term
‘pain medication’ rather than analgesic. Therefore, throughout this thesis, the term
‘pain medication’ or ‘pain medicine’ is used where it is regarded as more appropriate

to the context than analgesic or analgesia

1.5.1. CLASSIFICATION OF PAIN

The classification of pain can be helpful in providing a basis for choice of therapy. At
its simplest level there are only two types of pain: pain generated by damage to
tissues (nociceptive pain) or pain resulting from damage to nerves (neuropathic pain)
and patients can have either or both at the same time (Parker, Acland and Swire,

2008).

A more comprehensive classification divides pain into three groups

i.  Nociceptive pain — the body’s normal response to injury or trauma. It results
from direct stimulation of the nociceptive receptor e.g. broken bones, burns or
post-surgery pain. The quality of nociceptive pain was often described by
patients as ‘deep’, ‘gnawing’, ‘throbbing’ or ‘aching’.

ii. Inflammatory pain — resulted from activation or sensitisation of the nociceptive
pain system by a variety of physiologically active compounds released at the
site of an inflammatory reaction, symptoms included redness, swelling and

warmth to the touch.
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iii.  Neuropathic pain — pain arising as a direct consequence of a lesion or disease
affecting the somatosensory system. Patients may describe these pains as
burning’, ‘shooting’ or ‘stabbing’. They may also express symptoms of

numbness, hypersensitivity, paraesthesia or other unusual sensations.

These three types of pain are defined by sets of symptoms, which in turn, suggest

treatment options, but for any individual, the situation is more complicated than this.

In a study by Hashmi et al. (2013) colleagues reported that if nociceptive stimulation
is ongoing, the area of the brain which is activated by these stimuli moves from the
area of the brain normally associated with pain to an area which is usually associated
with emotion. These changes are similar with pain from different locations or causes
(Roussel et al., 2013). These changes are classified as ‘sensitisation’ (Latremoliere
and Woolf, 2009) and are often involved in the ‘chronification’ of pain which can
result in perceptions of pain that are totally out of proportion with the extent of any
physical damage (Woolf, 2014). Secondly, pain may also result from previous injury
or trauma, which had not resolved as normally expected. For physical injury or
surgery, the pain should have resolved by the end of the trauma or wound healing
process (Macrae, 2008; Tinastepe and Oral, 2013; Bruce and Quinlan, 2011)
(Section 1.5). Following psychological damage or trauma, the pain may be a somatic
expression of something long repressed or denied (Afari et al., 2014; Burke et al.,
2017) and such hidden suffering has been associated with fibromyalgia (Hauser et

al., 2011; Gerber et al., 2018)
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Each patient’s pain may contain varying proportions of all three types of pain:
nociceptive, inflammatory and neuropathic. Yunus (1984) suggested that such pain
could probably be most easily visualised in terms of a Venn diagram (Figure 1.3).
The points where the circles intersect represents the pain of that patient and this may
suggest treatment options. This pain picture varies between patients and for an

individual patient, as their pain flares and wanes.

Figure 1.3 Suggested Venn diagram of a patient’s pain

Based on Yunis (1984)



The dichotomy of patients’ perceived pain and suffering, coupled with the possibility
that it may have a significant psychological component, which often predominates
(Cruccu and Truini, 2009) complicates treatment. Many patients find it challenging to
understand that the pain, with which they may have lived for many years, may not

result from actual damage to their bodies (O’Sullivan, 2015).

We should not be surprised if ongoing pain changed the brain. The brain changes
when we learn anything: juggling (Driemeyer et al., 2008), the taxi drivers
‘knowledge’ (Maguire, Woollett and Spiers, 2006) or pirouetting (Hanggi et al., 2010).
Such is the plasticity of the brain that it has been suggested: “we only use one
particular brain once, because the next time we use it, it will have been changed.”

(Villringer, 2010).

If this is the case it is be difficult to escape the conclusion that much chronic pain is
likely to be of mixed origin. Therefore, patients who have chronic pain, resisting
nociceptive analgesic therapy or which results in a reduced quality of life, should
probably be assessed for the possibility of treatment with medicines used for the

treatment of neuropathic pain (Freynhagen and Bennett, 2009).
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Figure 1.4 sets out the major divisions of acute and chronic pain incorporating the

definitions above.

PAIN
PHYSIOLOGICAL PATHOLOGICAL
Always acute and nociceptive Can be nociceptive or chronic

N

NEUROPATHIC
Always chronic
Diabetic neuropathy
Post-herpetic neuropathy
Somatic expression of previous trauma

INFLAMMATORY
Can be nociceptive/acute or chronic
Rheumatoid arthritis
Inflammatory bowel disease

Figure 1.4 A diagrammatic representation of the types of pain.
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1.5.2. AN OUTLINE OF THE PHYSIOLOGY OF PAIN

Written accounts about the theory of pain go back as far as Epicurus (347-270BC)
who suggested that there was a direct pain pathway from the wound to the brain via
the spinal column with pain being proportional to the size of the wound. There was
no room in his proposals for pain without an obvious cause; this was regarded as not

real; ‘plus ¢a change’.

By the end of the first millennium Avicenna (980-1037AD) was proposing that there
should be 15 adjectives to describe pain. This proposition disappeared until
relatively recently when researchers began to re-examine the subjective nature of

pain (Melzack, 1975).

During the Second World War at the battles for Monte Cassino and Anzio the pain
responses of severely wounded soldiers were recorded by Beecher (1946). Some of
those with the most severe wounds were clearly not in pain. This led to a
questioning of Epicurus’ suggestion that the intensity of the pain was related to the
size of the wound and the proposal that in some way pain was modulated by the

body.

More recently Melzack and Wall (1965) proposed that there was a lower limit to pain
transmission and any impulses which crossed that threshold would be subject to
modulation and control. Their proposal also suggested that non-painful stimuli could

close a ‘gate’ to a more painful stimulus. This gave a theoretical basis to the
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observation that a patient with pain is less aware of their pain when they are

completely engaged in a distracting task.

It is now understood that in common with many physiological systems, the body’s
response to pain is a balance between excitation and inhibition within the overall
central nervous system (CNS). The upward transmission of excitatory pain impulses
is via the dorsal horn into the CNS and is glutamate mediated. This is balanced by
descending controls from the brain which exert strong inhibition on the dorsal horn
and is mediated in the main by endogenous opioids, 5-HT/serotonin, nor-adrenaline

and adenosine, in different locations within the spinal cord.

Pain pathways in the CNS are illustrated in Figure 1.5. Ascending nerve routes from
the periphery via the ‘dorsal horn’ of the spinal cord and descending modulating
nerve pathways. Painful stimuli terminate in the Somatosensory cortex. Modulating
messages originate in the Somatosensory cortex and the Hypothalamus and exert
their influences in the Rostral Medulla and in the Spinal cord. Pain medicines exert
their effects in various places depending upon the mode of action of the individual

medicine.

18



Cerebellum

Somatosensory cortex

I

Cerebrum

Hypothalamus

I

Caudal midbrain

I

Rostral medulla

Ascending pain impulses

I

uonenpow ured Buipusdsa(

Spinal cord

Dorsal horn

Figure 1.5 Schema of pain/modulation pathways
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1.5.3. EPIDEMIOLOGY OF CHRONIC PAIN

Accurately determining the number of people with pain, nociceptive, neuropathic or
chronic, is difficult. Pain is subjective, often transient and modulated by personal
circumstances and therefore difficult to measure consistently and objectively. In
Europe one in four people aged 15 and over “experienced chronic pain in the past
week of a magnitude sufficient to restrict activities” (EU, 2007). The Scottish
Intercollegiate Guidelines Network (SIGN) report that 18% of the population in
Western Europe suffered with moderate to severe chronic pain (Colvin, 2013).
Within England, the Health Survey 2011 reported that 31% of men and 37% of
women suffered with chronic pain. This rose to 53% and 59% respectively for
patients aged 75 and over (Bridges, 2011). A systematic review in the UK (Fayaz et
al., 2016) suggested that between a third and a half of the population suffered with
some form of chronic pain and that between 10.4% and 14.3% of the population
suffered with disabling chronic pain that was either moderately or severely limiting
(Von Korff grades 3 & 4,) (Von Korff et al., 1992). This equated to more than seven
million people in the UK. These figures were higher than those reported in the
National Pain Audit (Price et al., 2012), which suggested that 6.4% of the population

suffered with chronic pain with “a high expressed level of need” (Smith et al., 2001)

In a randomly generated sample of 6,000 patients from six General Practices, 48% of
patients suffered with chronic pain and 8% had pain which was predominantly of
neuropathic origin as defined by the S-LANSS questionnaire (Torrance et al., 2006).

A review of world data by van Hecke et al. (2014) reported a population prevalence
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for pain with neuropathic elements of between 6.9% and 10%. A postal survey was
undertaken in France and analysed 23,000 replies. This reported 31.7% of the
patients surveyed suffered with chronic pain and 19.9% regarded their pain as
moderate to severe. This survey used the DN4 questionnaire for neuropathic pain
which suggested that 6.9% of patients suffered with neuropathic pain and in 5.1% of

the sample this was regarded as moderate to severe (Bouhassira et al., 2008).

The relationship between chronic pain and neuropathic pain is complex. Research
has suggested that up to 50% of patients with chronic lower back pain have elements
of neuropathic pain (Freynhagen and Baron, 2009; El Sissi et al., 2010; Kaki, El-
Yaski and Youseif, 2005; Fishbain et al., 2014). In addition, patients with neuropathic
elements in their pain report higher pain intensities (Torrance et al., 2006) and
poorer quality of life (Smith et al., 2007) than those with chronic pain without
neuropathic elements. It is also reported that the complexity of the relationship
between chronic pain and neuropathic pain is increased by the fact that the
proportion of chronic pain patients who are regarded as suffering with neuropathic
pain changes with the diagnostic tool used (Harrisson et al., 2017). Another facet of

the difficulty of measuring pain objectively and consistently.

The extent of the problem of chronic pain is exemplified, on a more localised scale,
by the work of the CPS in South Staffordshire. The culmination of the therapeutic
journey for many of the patients is the offer of a place on a PMP. The CPS offers

these courses back-to back in five locations. On each course up to 15 places are
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offered. Therefore, in a twelve-month period up to 600 patients are offered the
opportunity to attend a PMP. The exact numbers who attend these courses at each
location was not readily available because Trust records are filed by referring GP

practices rather than by location of treatment.

1.5.4. THE NEED TO ACHIEVE CHRONIC PAIN CONTROL

Chronic pain is one of the commonest reason for a person to seek medical care
(Hotchkiss, 2006). The UK Chief Medical Officer’s report in 2008 suggested that the
overall cost of chronic pain was approaching 1% of Gross Domestic Product (CMO,
2008). The total healthcare costs of UK patients with chronic lower back pain were
double those of matched controls (Hong et al., 2013). Patients with chronic pain
were five times more likely to visit an Accident and Emergency (A&E) department
than matched controls (Hadi and Alldred, 2015). Similar figures are not available for
the costs of neuropathic pain in the UK (O'Connor, 2009). In the US in 2000 the
healthcare costs of patients with ‘Painful Neuropathic Disorders’ were more than

three times the costs of matched controls (Berger, Dukes and Oster, 2004).

The need to achieve an overall improvement in pain control is therefore twofold:
reduce personal suffering and reduce the cost of treatment and associated societal
costs. As a result, there needs to be an effective and efficient service for the
treatment of people suffering with chronic pain. In times of financial restriction, it is
easy to focus on the cost of the medicines used and overlook the costs to the

individual and society (RCGP, 2013).
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1.5.5. GUIDANCE FOR TREATING CHRONIC PAIN

Evidence-based guidance is the best way to ensure that pain medicines are used
appropriately -

i.  The World Health Organisation (WHO) Pain Ladder sets out, in three easily
understandable steps, how pain medicines should be used to achieve the
greatest possible reduction in pain (WHO, 1986). (This is laid out in more
detail below)

ii.  The National Institute for Health and Care Excellence (NICE) Guidelines, lays
out best practice guidelines for all aspects of health care pointing practitioners
toward evidence-based practice.

iii.  The Cochrane Organisation — sets out to organise medical literature in a way,
which facilitates evidence-based treatments.

iv. ‘At a glance guide to prescribing analgesics for non-malignant chronic pain’ A
guidelines published by the Staffordshire Area Prescribing Committee to offer
guidance to local GPs (Appendix 8.1).

v. The Oxford League Table of Analgesics in Acute Pain sets out the comparable
efficacies of a number of analgesics in the treatment of acute pain based on
their number needed to treat (NNT) (FOPM, 2007). This table does not relate
to chronic pain but this information may be helpful as an indication of the
likelihood that a particular analgesic would be effective for the nociceptive

elements of the patients’ pain.
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Each of these guidelines offers an insight into an aspect of the treatment of chronic
pain. Taken together they represent the best route available towards the successful

treatment of chronic pain.

1.5.5.1. WHO Pain ladder

In 1986 the WHO promulgated a logical framework for the treatment of cancer pain,
the Analgesic Ladder (WHO, 1986) (Figure 1.6). It suggested that when a small
number of medicines were used appropriately, sequentially and progressively as pain
increased in severity, the analgesic results were better (Ventafridda et al., 1987).
This treatment plan become the foundation for many subsequent guidelines used in

the treatment of different types of pain.

Step one of the WHO analgesic ladder, suggests that patients, presenting with mild
to moderate pain, should start with regular paracetamol or if the pain involves
inflammation an NSAID. For neuropathic pain this should be bolstered with an
adjuvant such as a tricyclic anti-depressant or a gabapentinoid, as necessary.
Patients whose pain is not controlled with these medicines or presenting with more
severe pain would be offered the same combinations with the addition of a
‘mild/moderate opioid’. Patients with even more severe pain would be offered a
'strong opioid’. Initial assessment is essential for correctly identifying appropriate
pain medicines with regular ongoing reviews equally important especially in situations

where pain levels very.
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Figure 1.6 illustrates the three step WHO pain ladder and the medicines that are

included in each step.

Pain — Step 3

Paracetamol or NSAIDs
plus strong opioids

Pain — Step 2

Paracetamol or NSAIDs
plus mild/moderate opioids

Pain — Step 1

Paracetamol or NSAIDs
+ adjuvant therapy

Figure 1.6 The WHO pain treatment ladder
As suggested by WHO (1986)

The WHO also set out the rules for how analgesics should be taken, if they are to
give the benefits claimed (Reid and Davies, 2004). They should be taken ‘by mouth’,
‘by the clock’ i.e. regularly, if appropriate, ‘by the ladder’ i.e. additive, and progressive

following the increments suggested, ‘for the individual’ because each patients’ pain is
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unique to them and ‘with attention to detail’ because only the patient understands
their pain’ (Manias, Botti and Bucknall, 2006). These comments are incorporated
into the advice from the CPS with one addition. Chronic pain flares and wanes

constantly, therefore regimens for pain medicines must somehow allow for this.

By following the three steps of the WHO pain treatment ladder, it is reported that
adequate pain relief could be achieved with nociceptive pain for between 70% and
80% of patients (Vargas-Schaffer, 2010). Partial relief for neuropathic pain could be

achieved for between 40% and 60% of patients (Dworkin et al., 2007).

1.5.5.2. Application of guidance for the treatment of chronic pain

Within the South Staffordshire CPS, the WHO Pain Ladder is used as originally

promulgated, with the following four provisos

i.  Many patients with chronic pain find NSAIDs helpful. The Oxford League
Table ranks many of these as having NNT’s of less than 2 (FOPM, 2007).
However, these medicines carry the possibility of side effects, which worsen
with age (Pirmohamed et al., 2004) and many of the patients that attend the
CPS are in older age groups. The British National Formulary (BNF) (JFC,
2017) recommends using the ‘lowest dose’ for the ‘shortest possible time’.
Because of this it is suggested to patients, for whom these medicines were

effective and appropriate, that if possible they reserve NSAIDs for use either
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when their pain flared or for pre-emptive use when they were going to engage
in an essential activity, which they knew will cause them pain.

The consistent use of any opioid therapy leads to a rightward shift in the dose
response curve i.e. the development of tolerance (Collett, 1998; Freye and
Latasch, 2003; Chu et al., 2012). It is reported that varying the dose on an
ongoing basis delays the development of this tolerance (Duttaroy and Yoburn,
1995; Dighe et al., 2009; Brennan, 2013; Sullivan, 2014). Therefore, patients
were advised to seek an opportunity to vary the dose of their opioids with the
intensity of their pain. Suggestions include varying doses in anticipation of the
pain likely to be caused by their plans for the day, avoiding the maximum dose
if possible and aiming for an ‘opioid free’ time as frequently as possible.
Strong opioids are retained for use only as a last resort. Their use in the
treatment of chronic pain is controversial (NHS, 2015). They create multiple
overt and covert side effects and above a morphine equivalent dose of more
than120mg daily it is suggested that the side effects are likely to outweigh any
benefits (NHS, 2015).

Treatment is generally additive, one drug in addition to the previous regimen.
Paracetamol is reported to offer dose sparing effects for opioids (Colvin, 2013;
Valentine et al., 2015; Zeidan et al., 2014) and synergism with NSAIDs
(Miranda et al., 2006). The relative safety of paracetamol and NSAIDs are
discussed in Section 1.6.1 and Section 1.6.4. Additive therapy is premised

upon the suggestion that higher potency analgesics will generally have greater
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side effects and therefore it is important to take advantage of as much benefit

a possible from lower potency medicines, with possibly fewer side effects.

1.6. Drugs used for the treatment of pain

The aim of this section is to outline the context for the use of medicines to treat
chronic pain because medicines used for the treatment of nociceptive pain may not
be effective in the treatment of chronic or neuropathic pain (Colvin, 2013). It will then
highlight those aspects of pharmacology and pharmacokinetics, which are relevant to

the treatment of chronic pain.

Our understanding about, and the treatment of chronic pain, is moving towards a
more guidance based, multi-professional approach. Medicines have a role in the
treatment and management of chronic pain but they are rarely an answer in
themselves. Pain medicines will not, usually, create a chronic pain free state, but
their appropriately targeted use by patients can help to facilitate the achievement of
necessary everyday tasks, which are known to be painful. The significance of any

benefit varies with the particular condition and patient being treated.

When a medicine is used to treat any condition there is always a balance to be struck
between benefit and the possibility of side effects. As a result, any discussion
between the pharmacist or any other Health Care Professional (HCP) and the patient
about their pain and medicines must fully explore the following questions. Does the

medicine elicit a therapeutic response? Are the side effects, acceptable? Are the
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directions for their use understandable and achievable? Finally, regardless of the

efficacy, tolerability or practicality is the patient willing or likely to take the medicine?

The drug groups currently used in the treatment of chronic pain, with the commonly

used examples within the CPS are:

i.  Paracetamol
ii. Opioids
a. Mild/moderate — codeine, dihydrocodeine, tramadol
b. Strong - morphine, oxycodone, fentanyl, buprenorphine, tapentadol
iii.  Anti-depressants — amitriptyline, nortriptyline, duloxetine.
iv.  Gabapentinoids — gabapentin, pregabalin.
v. Non-steroidal anti-inflammatories (NSAIDs) — ibuprofen, naproxen, diclofenac
vi.  Topical applications — NSAID gel, lidocaine plaster (very occasionally),

capsaicin cream

Each of these groups, except the opioid subdivision, exhibit different mechanisms of
action. The examples within each group will have slightly different efficacy and side
effect profiles and it is a combination of these two factors, which determine the ability
of an individual medicine to affect a reduction in pain for a specific patient with an
acceptable level of side effects. As a result, it is important to remember that failure
with any one medicine does not necessarily imply failure with any other (Moore et al.,

2015b).
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1.6.1. PARACETAMOL

Paracetamol is classified as a mild/moderate analgesic and is widely available, being
regarded as safe enough to be allowed unrestricted sale in a pack of 16 tablets. The
adult dose is 1g up to a maximum of four times a day i.e. one dose is effective for
about six hours, with no flexibility for additional doses. At this dose it is normally, but
not uncontroversially, regarded as a safe, first line analgesic therapy for patients with
normal liver function (Wise, 2015; Hall, 2016; Machado et al., 2015). For acute lower
back pain Bandolier suggests an NNT of 3.5 (FOPM, 2007), but for chronic lower
back pain a Cochrane review suggested that it is probably ineffective (Saragiotto et

al., 2016).

As outlined above (Section 1.5.3) up to 50% of chronic lower back pain may contain
elements of neuropathic pain. To investigate the place of paracetamol in the
treatment of neuropathic pain, either with or without codeine, Wiffen et al. (2016)
undertook a systematic review and concluded that there was insufficient evidence to
determine whether or not paracetamol provides effective analgesia. Regardless of

this, patients often actively report benefit when taking paracetamol for their pain.

The balance of evidence about whether or not paracetamol should be regarded as
suitable for first line therapy in chronic pain is constantly being reviewed. In
particular its effectiveness in the treatment of low back pain and osteoarthritis was
questioned (Zhang, Jones and Doherty, 2004; Shamoon and Hochberg, 2001;

Abdulla et al., 2013; Machado et al., 2015; Roberts et al., 2015). Paracetamol, as
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with all medicines has the potential to cause side effects and therefore there must be
some benefit to balance against this possibility. Most recently it has been suggested
that paracetamol should be regarded as first line therapy with or without codeine
because the alternatives, NSAIDs are generally regarded as less safe (Kress and
Untersteiner, 2017). In the treatment of mild to moderate pain the Drug and
Therapeutics Bulletin suggests that paracetamol should be regarded as a first line
therapy, with an analgesic efficacy similar to aspirin but with less gastro-intestinal

irritation because of its different mechanism of action (DTB, 2018).

In the treatment of osteoarthritis a systematic review by Zhang, Jones and Doherty
(2004) suggests that paracetamol is effective but not as effective as NSAIDs, but
because NSAIDs are not as safe as paracetamol these medicines should be
reserved for patients for whom paracetamol is ineffective. There is also support from
Kress and Untersteiner (2017) for the use of paracetamol before NSAIDs, in
vulnerable groups such as, the elderly, pregnant women and patients with gastro-

intestinal and cardiovascular conditions

The mode of action of Paracetamol is not fully understood. The main mechanism of
action is the inhibition of the Cyclooxygenase system, more specifically a selective
COX-2 inhibitor (Derry, Derry and Moore, 2013; Twycross et al., 2013). Evidence of
this inhibition has been observed in the CNS, spleen and lungs. However, this
cannot be the entire picture because paracetamol exhibits synergy with NSAIDs

(Derry, Derry and Moore, 2013) and synergy demands a second mechanism of
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action. There is evidence that paracetamol also influences serotonin, opioid, nitric
oxide (NO) and cannabinoid pathways (Jozwiak-Bebenista and Nowak, 2014;
Sharma and Mehta, 2014). These modes of action may account for some of the
unusual paracetamol side effects reported by patients in this research e.g. sedation,

nausea/vomiting and dry eyes.

Paracetamol is metabolised in the liver, mainly by two bio-transformational pathways.
The majority is converted either to a glucuronide (~55%) or a sulfonate (~35%),
which are then excreted via the kidneys. Both of these metabolic steps are ‘rate
limited’. Less than 5% is excreted unchanged (Mazaleuskaya et al., 2015). Between
5% and 10% is converted along the cytochrome P450 (CYP) CYP2E1 pathway to the
toxic metabolite N-acetyl-p-benzoquinone imine (NAPQI). At therapeutic doses of
paracetamol, the NAPQI which is produced conjugates with glutathione (GHS) and is
rendered safe. During paracetamol over dosage, either acute or chronic, the quantity
of paracetamol which remains after the glucuronide and sulfonation transformations
are maximised increases. This increased availability of paracetamol leads to an
increase in the amount of NAPQI created. The protective glutathione conjugation is
then overwhelmed and toxic damage to the liver results (Buclin, Nicod and

Kellenberger, 2009).

Chronically malnourished patients may have diminished body stores of glutathione.

This reduces the liver’s ability to undertake the GSH conjugation of the NAPQI. The

interaction of alcohol and or alcohol induced liver damage and paracetamol is not at
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all clear. There is no good evidence to support the suggestion that alcoholics are at
increased risk of liver damage from therapeutic or toxic doses of paracetamol.

(Rumack, 2004; Prescott, 2000)

A Drug Safety Update from NICE (2010) reviewed the dosage recommendations for
intravenous (1V) paracetamol. The BNF contains a warning that there is an
increased risk of toxicity with a daily IV dose of 4g of paracetamol for adult patients
with a body weight of under 50kg and who have risk factors for hepatic damage. It is
also suggested that clinical judgement should be used to adjust oral doses of
paracetamol for such patients (DTB, 2018). At least one hospital formulary
committee has formalised this by suggesting that for patients with a body weight
between 41kg and 49kg the oral dose of paracetamol should be 750mg four times a
day and between 31kg and 40kg, 500mg four times a day (NHS, 2018a). However
NICE reports no evidence that low body weight alone would lead to increased

paracetamol toxicity (NICE, 2015a).

1.6.2. OPIOIDS

Opioid is the generic term used to describe medicinal compounds which produce an
effect similar to the dried latex which exudes from the seed pods of Opium poppies.
Almost all opioids have the ability to create analgesia and at the same time cause

tolerance, dependence and addiction.
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Opioids are commonly classified according to their potency. Head to head
comparisons of different opioids in equipotent doses failed to show any difference in

their side effect burden (Drewes et al., 2013).

» Mild/moderate opioids viz. codeine, dihydrocodeine and tramadol (NICE,
2015b). Doses of opioids are expressed in terms of their morphine
equivalence, but this can vary depending upon the route and frequency of
administration. Mild/moderate opioids are regarded as having a potency of
between one eighth and one tenth of morphine (NHS, 2012; NICE, 2015b).

» Strong opioids viz. morphine, oxycodone, buprenorphine, fentanyl and

tapentadol.

Both tramadol and tapentadol sometimes demonstrate additional analgesic efficacy
in the treatment of neuropathic pain over and above their nominal morphine
equivalent dose. They both act on other receptors in addition to their Mu opioid
activity. Tramadol inhibits the reuptake of both serotonin and noradrenalin and

tapentadol inhibits the reuptake of noradrenaline.

Opioids have two major therapeutic effects. Within the dorsal horn they cause the
inhibition of the upward transmission of pain. Centrally they offer downward
modulation of pain. In addition, it has been reported that opioid receptors are
expressed in the periphery as part of the inflammatory response and therefore

opioids may also act in this location (Sawynok, 2005; Smith, 2012).
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Some opioids, e.g. codeine, tramadol and to some extent oxycodone must undergo
biotransformation either to make them effective or to increase their effectiveness.
These transformations are undertaken via the CYP enzyme pathway in the liver. The
necessity for this transformation means that the time from administration to achieving

an active blood level may be altered.

Table 1.1 Variants of CYP enzymes involved in opioid bio-transformations

(Ma, Woo and McLeod, 2002; Smith, 2009; Kapur, Lala and Shaw, 2014).

Converted from Converted to Variant of CYP
involved
Codeine Active morphine 2D6
Tramadol Active O-desmethyl 3A4, 2D6
tramadol
Some oxycodone Some active 2D6
oxymorphone

The levels of expression of CYP enzymes in an individual are under the control of
more than one gene which is described as polymorphism. As a result, the level of
their activity of these systems can vary between individuals. It Is reported that 6-10%
of Caucasians, 2-5% of African Americans and 1% of Asians are classified as having
lower levels of the 2D6 variant. Such people are classified as slow metabolisers and
may be poorly served by analgesics which require these transformation (Ma, Woo
and McLeod, 2002). In addition, the MHRA suggests that between 3% and 6% of

Caucasian patients are ultra-rapid metabolisers (MHRA, 2013).
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The influence of inter-patient variation in opioid metabolism and effect that this has
on analgesia has long been reported, (Smith, 2009). There is no reason to suspect
that patients who were being treated for chronic pain would be exempt from these
variations. Therefore, for patients who receive no benefit from a dose of codeine,
tramadol or to a lesser extent oxycodone, is this because the patient’s pain is
resistant to these medicines, because the necessary bio-transformation has not
taken place or they really just haven’t taken their medicine. The lack of
biotransformation may be tested by a trial with an alternative which has its own

innate activity e.g. ‘switching’ from codeine to dihydrocodeine

All opioids carry a side effects burden, which is related to their potency and the dose
used. The common opioid side effects are drowsiness, sedation, nausea, sickness,
constipation and respiratory depression. The FOPM (2018) suggested that in normal
clinical practice more than 80% of patients will experience at least one side effect
from opioid therapy. Between 20% and 33% of patients are expected to experience
nausea on initiation of opioid therapy and half of these will experience frank vomiting
(Swegle and Logemann, 2006; Smith and Laufer, 2014). Even with mild/moderate
opioids such as codeine some patients will discontinue therapy because of side
effects (Straube et al., 2014). Constipation should always be expected with opioid
therapy because tolerance to this effect develops much more slowly (Collett, 1998).
Those patients who are able to tolerate the nausea, sickness and drowsiness until

tolerance to these symptoms develops will probably experience them again if and
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when the dose is increased. Overall it is suggested that between a quarter and a half
of patients will withdraw from opioid therapy because of adverse effects (Moore and

McQuay, 2005; Kalso et al., 2004).

Opioids also have a range of other significant but less obvious side effects. These
include cognitive impairment, sleep disturbance, effects on the immune system —
itching, effects on the endocrine system — fertility, sex drive (hypogonadism), cortisol
production and reduction in bone density (Baldini, Von Korff and Lin, 2012; Benyamin

et al., 2008).

There is one other point which is possibly relevant to opioid prescribing in the
treatment of chronic pain. It is reported that when equivalent doses of sustained
release (S/R) and immediate release (I/R) opioid formulations are used to treat
chronic pain S/R preparations are a greater driver towards hypogonadism than I/R
formulations (Rubinstein, Carpenter and Minkoff, 2013). This suggests that opioid
side effects are not only related to the medication itself but also to the dosing

regimen used.

Opioid tolerance (OT) is an inevitable neuroadaptation of continuous and/or long-
term opioid therapy and it may even start with the first dose (Kornetsky and Bain,
1968). It is defined as the gradual loss of analgesic efficacy over time. (Collett, 1998;
Freye and Latasch, 2003; Chu et al., 2012; Morgan and Christie, 2011). The effects

of tolerance to the different opioid side effects i.e. nausea, analgesia, respiratory
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depression and constipation can be observed developing at varying speeds
(Hayhurst and Durieux, 2016; Steinberg, 2017; Volkow, Benveniste and McLellan,
2018). This can be advantageous in clinical practice where tolerance to respiratory
depression develops more quickly than to analgesia. It is suggested that opioid
tolerance can be reduced by ‘switching’ between different opioids (CADTH, 2017;

Mitra et al., 2013; Gatti et al., 2010; Quigley, 2004)

In some patients ongoing opioid therapy can also lead to opioid induced hyperalgesia
(OIH). This is a clinical condition in which the patient’s nociceptive receptors are
sensitised in some way by exposure to opioids, thereby, paradoxically, causing them
to feel greater pain (Lee et al., 2011; Ballantyne and Mao, 2003; Hayhurst and
Durieux, 2016). The differential diagnosis between OT and OIH can be difficult and
is out with the scope of this thesis. Either can lead to an apparent decrease in the
efficacy of opioid analgesia and therefore an increase in the patient’s pain (Tawfic,

Faris and Date, 2013).

Opioid tolerance is specifically reported as a problem for chronic pain patients where
there is an aspiration that a reduction in pain would lead to improved physical
functionality (McAllister, 2016). In such patients the continuous dose escalation,
needed to overcome the development of tolerance/hyperalgesia, is not a real
therapeutic option because of the increase in dose related opioid side effects

(Baldini, Von Korff and Lin, 2012; Brennan, 2013). As an alternative to ever
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increasing doses others have reported phasing out the opioid therapy can lead to a

reduction in pain (Baron and McDonald, 2006).

The development of tolerance may not be inevitable and it is reported that continuous
exposure caused greater tolerance than intermittent exposure (Duttaroy and Yoburn,
1995; Morgan and Christie, 2011). Ballantyne (2017) suggested that in the treatment
of chronic pain occasional or intermittent use of opioids may provide equivalent or
better analgesia, with the development of less tolerance. In addition, patients often
report a preference for intermittent therapy, because it allows them to tailor their
analgesia more closely to their needs, enabling them to focus on their life rather than
their pain (Fine, Mahajan and McPherson, 2009). The availability of both I/R and S/R
formulations within an individual’s analgesic regimen can facilitate an equi-analgesic

state with a lower overall opioid dose (Ghodke et al., 2017).

High efficacy opioids are reported to demonstrate less tolerance than low-efficacy
opioids (Morgan and Christie, 2011) but this is not necessarily the case in practice.
When used as transdermal formulations the use of the high-efficacy fentanyl
demonstrates a greater development of tolerance than the low-efficacy
buprenorphine (Sittl, Nuijten and Poulsen Nautrup, 2006). It is suggested that this
apparent contradiction may be due to the buprenorphine’s lower potential for down
regulation of the Mu opioid receptor (Morgan and Christie, 2011; Hans and Robert,

2009)
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Prescribed opioids also carry the on-going risk of dependence and addiction (Morgan
and Christie, 2011). Patients frequently ask about the addiction potential of all pain
medicines, not just opioids, because they conflated messages about opioids with
other groups of medicines. Such misinformation makes the job of educating patients

about the possible side effects of their pain medicines even more challenging.

1.6.2.1. Codeine

Codeine is generally classified as a mild/moderate opioid analgesic. When used for
analgesia the BNF suggests a dose of 30mg-60mg up to four times a day as

required. It has a potency of approximately one tenth of morphine.

Codeine is inactive and needs to be bio-transformed by CYP2D6 enzymes into active
compounds such as morphine before it is effective. For patients who are slow
metabolisers (Table 1.1) the analgesic response would develop slowly, if at all. For
those who are ultra-rapid metaboliser the effect would peak very quickly and then

fade.

1.6.2.2. Dihydrocodeine

Dihydrocodeine has similar analgesic properties to codeine but does not require bio-
transformation. When used for analgesia the BNF suggests is a maximum daily dose
of 240mg. The frequency of dosing and the size of the individual dose are
dependent upon the formulation being used. The potency is approximately one tenth

of morphine.

40



There is a perception that dihydrocodeine may be more addictive than codeine.
Roussin, Plalmaro and Lapeyre-Mestre (2016) reviewed this and reported that there

had been no evaluation of experimental data regarding its abuse potential.

1.6.2.3. Tramadol

The BNF describes tramadol as an opioid for moderate to severe pain, but NICE
classifies it as a mild/moderate opioid analgesic (NICE, 2015b) and recommends it
as a rescue pain medicine in the treatment of neuropathic pain (NICE, 2013b). ltis
included in the local Stoke guidance for the treatment of chronic non-malignant pain
as a moderate analgesic (Njoku, Rosam and Ashworth, 2017). McQuay et al. (1997)
report from a meta-analysis that the NNT for a 50% reduction in pain using tramadol

50mg (NNT = 8) is about half that of codeine 60mg (NNT = 17).

NICE Clinical Knowledge Summaries (CKS) report that there is evidence that
tramadol is effective for treating back pain and osteoarthritis. The side effects are
similar to codeine or dihydrocodeine but the possibility of drug interactions are

greater (NICE, 2015b)

The marketed tramadol product is a racemic mixture of (+) and (-) enantiomers.
These enantiomers act directly upon two different receptor systems. The (+)

enantiomer is more selective for inhibiting serotonin reuptake whilst the (-)

enantiomer is more selective for inhibiting the reuptake of noradrenaline. The Mu
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opioid activity was almost entirely due to the o-desmethyltramadol metabolite. The
bio-transformed (+) enantiomer showing more analgesic potency than its (-) partner
(Gibbison, Bailey and Klein, 2015; Dayer, Desmeules and Collart, 1997; Grond et al.,
1999). The biotransformation of tramadol to the active O-desmethyltramadol uses
the polymorphic CYP2D6 pathway. This effect is not quite as clear-cut as with
codeine because of tramadol’s other actions (Smith, 2011). Therefore, in a similar
way to codeine patients who are slow metabolisers may be poorly served by

tramadol.

Only about 30% of the analgesic action of tramadol are reversed by naloxone
(Gibbison, Bailey and Klein, 2015). Therefore, other mechanisms must be involved.
The effects on serotonin and noradrenaline have already been mentioned. In
addition, it is suggested that tramadol has some activity at the N-methyl-D-aspartate
(NMDA) receptor and that this action contributes to tramadol’s reported effectiveness
in the treatment of neuropathic pain (Hollingshead, Duhmke and Cornblath, 2006;

Hara, Minami and Sata, 2005).

Tramadol’s effect on serotonin and noradrenaline reuptake increases the potential
range and severity of side effects up to and including serotonin syndrome (Duehmke
et al,, 2017). When used for analgesia the BNF suggested a licensed maximum daily
dose of 400mg. In the treatment of neuropathic pain NICE suggests that tramadol be

used for acute rescue therapy (NICE, 2019).
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1.6.2.4. Morphine

Morphine is the standard against which the potency of all other opioid analgesics are

equated/measured. It may be prescribed orally as liquid, I/R or S/R preparations.

The main routes of metabolism and excretion for morphine are glucuronide
conjugation at the 3- or 6- hydroxyl groups (Christrup, 1997). Morphine glucuronides
are excreted via the kidneys. Morphine-6- glucuronide (M6G) is 10-20 times more
potent than its parent compound. It has been reported that the majority of the
analgesic effect of a dose of morphine results from the action of the M6G and
therefore a patient’s optimum dose of morphine may, in some way, be related to their
kidney function (Klimas and Mikus, 2014). Therefore the dose of morphine should be
reviewed regularly in patients with kidney failure (Neerkin, Brennan and Jamal,
2006). A proportion of the M6G passes out with bile into the intestine, from where it
may be recirculated. Between 7% and 10% of a dose of morphine is excreted in the

faeces (Stain-Texier, Sandouk and Scherrmann, 1998; FDA, 2012).

1.6.2.5. Oxycodone

Oxycodone is a partial pro-drug. The parent compound is responsible for the largest
proportion of the analgesia. Some of the dose is bio-transformed by CYP2D6 to
oxymorphone, which exhibited significant analgesic activity. Therefore, it is
suggested that patients who are slow metabolisers may have an altered response to

Oxycodone (Smith, 2011; Trescot et al., 2008a; Trescot et al., 2008b).
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On occasions it is necessary to change from one opioid to another and approximately
equivalent doses were required. For example, the BNF recommends that for oral
dosing 10mg of morphine equates to 6.6mg of oxycodone. On the other hand, the
manufacturers suggest 10mg of morphine equated to 5mg of oxycodone and this
particular ratio is supported by the West Midlands Palliative Care Physicians (NHS,
2012). Such conversion factors need to be approached with care. Arbitrary equi-
analgesic dose ratios cannot take account of the genetic make-up, other metabolic

differences and the tolerance status of individual patients.

1.6.2.6. Buprenorphine

Buprenorphine is used both as a transdermal patch and as a buccal/sublingual tablet.
As a transdermal formulation its potency is approximately 80 times morphine. The
time to steady state depends upon the formulation used and is up to 60 hours and
half-life after removal up to 36 hours. For sublingual use its potency is approximately
50 times morphine. The buccal tablet had a bioavailability of 50% and is initially
effective in about 30min. This time increases significantly on repeat dosing. Such a
delay means that this formulation is not ideal for treating breakthrough pain (Foster et

al., 2013).

Buprenorphine is a partial agonist — antagonist and it is suggested that this

combination has advantages in reducing some of the side effects associated with

strong opioids. It is claimed that buprenorphine is safe for use in renal impairment
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(Boger, 2006; Forrest and Kuczynska, 2016). Therefore the transdermal formulation

is often regarded as appropriate for elderly patients (Vadivelu and Hines, 2008).

For those who can tolerate the systemic effects of buprenorphine, there is one
additional adverse effect with the transdermal formulation, which can be troublesome
i.e. a localised allergic reaction to patch. This can be sufficiently acute to generate a
blister and therefore termination of therapy. Although the adhesive has been blamed
for some of these occurrences, there are reports of a delayed hypersensitivity

reaction to buprenorphine (Kyrklund, Hyry and Alanko, 2013).

The major metabolite of buprenorphine is norbuprenorphine. This and the parent
compound are conjugated prior to excretion (Smith, 2011). There is evidence of
some enterohepatic circulation of buprenorphine (Cone et al., 1984; Foster et al.,

2013) which helps maintain its steady plasma levels and long biological half-life.

1.6.2.7. Fentanyl

Fentanyl is available as a transdermal patch, and as nasal spray and buccal
preparations for more immediate effects. The transdermal formulation has a potency
of about 100 times morphine. Time to steady state blood levels from a patch is 12-16
hours with half-life of 16-22 hours after removal (Kornick et al., 2003) shorter that for
a buprenorphine patch. Bioavailability of the nasal spray is approximately 90%
reaching an effective dose within 11-20minutes. This makes the nasal route for

fentanyl suitable for acute breakthrough pain. For buccal preparations the
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bioavailability varies between 50% and 70% with a much longer time to an effective
dose 30-240minutes (Kuip et al., 2012). The buccal preparations contain sucrose

and therefore appropriate oral care is necessary.

Fentanyl patches do not generally cause a local dermal allergenic response, but
there are on-going problems with the adhesion of the patch. Absorption of the drug
from the patch varies with body temperature, skin type and placement. Therefore,
patients sometime experience variance in their dose after exercise, bathing or sitting

in the sun, which was case reported as significant (Sindali et al., 2012).

Fentanyl is more than 99% metabolised to norfentanyl by the CYP3A4 system but
there is no evidence that any of the metabolites were active. Therefore, conditions or
medicines which alter the enzymatic profile of the liver have the potential to alter

clearance of fentanyl (Smith, 2009).

1.6.2.8. Tapentadol

Tapentadol has a dual mode of action. It interacts with the Mu opioid receptor and
inhibits the reuptake of noradrenaline, neither of which require any bio-transformation
(Langford et al., 2016). It has an analgesic potency somewhere between Tramadol

and Morphine.

The double action of tapentadol, suggests that, as with tramadol, it may be effective

in the treatment of neuropathic pain (Sugiyama et al., 2018). Early reports indicate

46



that it will probably have a place in therapy but evidence is still scarce (Baron et al.,
2016; Langford et al., 2016; Vranken, 2015; Coluzzi et al., 2017; Reimer et al., 2017;
Sugiyama et al., 2018). It is licensed for use ‘third line’ in treatment of painful
diabetic neuropathy in the US in 2013 (Games and Hutchison, 2013). It has recently
been added to local Stoke chronic pain guidance (Njoku, Rosam and Ashworth,
2017) as a suggested treatment for neuropathic pain and is therefore beginning to be

prescribed by local GPs in Staffordshire.

1.6.3. DRUGS USED FOR THE TREATMENT OF NEUROPATHIC PAIN

This section will address the available adjuvant medicines prescribed for the

treatment of neuropathic pain.

There are five medicines recommended in the BNF which may be used for the
treatment of neuropathic pain; amitriptyline, nortriptyline, pregabalin, gabapentin and
duloxetine. The reported NNTs and NNHs for these medicines (Table 1.2) provide

an interesting insight into their relative efficacy and potential for harm.
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Table 1.2 NNT & of NNH medicines used in the treatment of neuropathic pain

With placebo and tramadol included for comparison (Haroutounian and Finnerup,
2018).

Type of pain medicine | NNT (95%CI*) | NNH (95%CI*) | Achieved analgesia
with placebo (%)
Tricyclic 3.6 (3.0-4.4) 13.4 (9.3-24) 85/475 (18%)
antidepressants
Serotonin/noradrenaline | 6.4 (5.2-8.3) 11.8 (9.6-15) 278/982 (28%)
antidepressants
(e.g. duloxetine)

Gabapentin 7.2 (5.9-9.1) 25.6(15-79) 291/1430 (20%)
Pregabalin 7.7 (6.5-9.4) 13.9 (12-17) 578/2410 (24%)
Tramadol 4.7 (3.6-6.7) 12.6 (8.4-19) 96/361 (27%)

* Confidence limits

Overall, tricyclic antidepressants (TCAs) have the lowest NNT and a similar NNH to
others in this group. Tramadol has the second lowest NNT with an NNH in line with
other medicines. Gabapentin stands out as having the best NNH, much better than
pregabalin. For clinical practice this would suggests that the initial therapeutic option
should be either a TCA or gabapentin. The final choice between the two then being
made by other factors such as medicines interactions with TCAs, the possibility of
side effects and the much larger number of dose units required for gabapentin

treatment.
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These figures also highlight that in the treatment of neuropathic pain, the
recommended medicines were demonstrably effective in only a minority of patients.

This table also includes data from trials which included a placebo arm.

These data presuppose that all neuropathic conditions are treatable in the same way
and this may or may not be the case. Mendlik and Uritsky (2015) suggested that
varying the medicine can sometimes bring unexpected benefits and needs further
explanation. This also gives support to Smith et al. (2012) whose Delphi study
reported that at least four different medicines should be assessed before any

neuropathic condition can be regarded as resistant to treatment.

1.6.3.1. Tricyclic anti-depressants (TCA)

There are two TCAs which are included in guidance for the treatment of neuropathic
pain, amitriptyline a tertiary amine and the secondary amine nortriptyline. They are
differentiated pharmacologically by the ratio of 5-HT to noradrenaline reuptake
inhibition. Amitriptyline is regarded as a non-selective inhibitor whereas nortriptyline
is noradrenaline selective. Amitriptyline is licensed for the treatment of chronic pain
(NICE, 2018). If this demonstrates too much sedation then nortriptyline may be more
acceptable. In 2010 the International Association for the Study of Pain suggested
that secondary amines, such as nortriptyline could be used in preference to the
earlier tertiary products such as amitriptyline in an effort to minimise some of the side

effects (Dworkin et al., 2010). A Cochrane review in 2015 found no evidence that
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nortriptyline was effective in the treatment of chronic pain in adults (Derry et al.,

2015).

The side effects of both these TCAs relate to their antimuscarinic activity including
dry mouth, sedation, blurred vision and vivid dreams (Bryson and Wilde, 1996).
Paradoxically, some patients who take amitriptyline regarded the sedation as a
bonus, because after a good night’s sleep they are better able to face their pain the

following day.

The mechanism of action of TCAs in the treatment of chronic pain is still not fully
understood. The major effect appears to be related to an increase of inhibitory
serotonin neurotransmitters in the spinal column. There is also some evidence that
these medicines exert a direct effect on opioid and NMDA receptors (Onali, Dedoni

and Olianas, 2010; Lawson, 2017).

The major metabolic pathway for these TCAs is via the liver and as with opioids
involves both 2D6 and 2C19 variants of the CYP pathway. Therefore, the
polymorphic state of individual patient may make it difficult to find the optimal
therapeutic dose. The ethnic variation in the 2D6 variant was mentioned above
(Section 1.6.2) i.e. 6-10% of Caucasians, 2-5% of African Americans and 1% of
Asians are classified as slow metabolisers. For the 2C19 variant 3-5% of
Caucasians and 12-23% of Asians are regarded as slow metabolisers (Ma, Woo and

McLeod, 2002). The situation becomes more complicated in older people. The CYP
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transformation of these medicines results in the formation of polar compounds, to
facilitate renal excretion. As patients age, renal clearance may become an issue

(Rudorfer and Potter, 1999).

In the treatment of chronic pain TCAs are usually taken once a day in the early
evening to minimise sedation the following morning. The half-life varies between 12
hours and 36 hours (Bryson and Wilde, 1996). The possibility of genetic variations in
the rate of metabolism and excretion of TCAs may explain why the timing of the dose
can be crucial to the tolerability of these medicines (Rudorfer and Potter, 1999;

Ingelman-Sundberg, 2011).

All medicines in this group can have cardiac side effects and in overdose can cause
cardiac arrest. They should therefore be avoided in patients with concomitant

cardiac disease.

1.6.3.2. Gabapentinoids

Pregabalin and gabapentin are both licensed for the treatment of neuropathic pain.
They are structural analogues of gamma amino butyric acid (GABA) but do not
appear to exert their analgesia via this system. They selectively bind to the a2a1
and a2a2 subunits of the voltage activated calcium channels (Bockbrader et al.,
2010) and act as calcium channel modulators, reducing the entry of calcium into the
cell. The action at this receptor increased the levels of L-glutamic acid

decarboxylase, which in turn increased the level of extracellular GABA. They act in
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several different places in the CNS, but how these actions mediate the analgesic
effects of these medicines is not fully understood (Baillie and Power, 2006; Patel and
Dickenson, 2016). NICE guidance indicates that if pain control is poor, therapy
should be switched between all four medicines recommended for the treatment of
neuropathic pain (amitriptyline, duloxetine, gabapentin and pregabalin) until an

effective therapy has been found or all four have been tried (NICE, 2019).

The bioavailability and pharmacokinetics of these two medicines are different.
Gabapentin is only absorbed in a short section of the duodenum: therefore, the
bioavailability goes down as the dose increases (FDA, 2009). Pregabalin is
absorbed throughout the small intestine, which leads to a more consistent outcome
(Narayanan, Venkantaraju and Jennings, 2015). They both bear a structural
similarity to L leucine, which allows for facilitated transport across cellular

membranes.

The metabolism of both of these drugs is independent of liver enzymes. They are
excreted almost entirely (98%) unchanged via the kidneys. This means that there
are less opportunities for drug interactions, but care is necessary in patients with

reduced kidney function.

Side effects that patients reported for both medicines included weight gain, sedation,

memory loss, visual effects, irritability and erectile dysfunction. However, clinical
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practice suggests that there are many interpatient differences between the efficacy

and tolerance of these two medicines.

It is recommended that the doses of these two gabapentinoids be increased slowly
and titrated to the patient’s response starting from 25 or 50mg pregabalin and 100 or
300mg gabapentin depending upon the initial side effects. The onset of analgesia is
slow and so there appears to be little need for a rapid dose escalation (Hall, 2016).
Some published guidelines for the treatment of chronic pain suggested that dose
increases of gabapentin beyond 50% of the maximum should be done after
consultation with a member of a chronic pain team (NHS, 2016; NHS, 2019c). Other
guidelines specifically suggest that if there is no response after titration to 50% of the
maximum dose, the therapeutic choice should be reconsidered (Njoku, Rosam and
Ashworth, 2017). Evidence for these recommendations is lacking and therefore they

are included as generalised local comments.

1.6.3.3. Duloxetine

Duloxetine is a serotonin and nor-adrenaline re-uptake inhibitor antidepressant,
which is licensed for the treatment of diabetic neuropathy. Duloxetine has an NNT of
6.4 in the treatment of diabetic neuropathy (Haroutounian and Finnerup, 2018) and 8
in the treatment of fibromyalgia (Lunn, Hughes and Wiffen, 2014). This report goes
on to suggest that the benefit for fiboromyalgia sufferers may be more related to an

improvement in their mood rather than a specific treatment for their pain.
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The major metabolism of duloxetine was to 4, 5 or 6 hydroxy duloxetine via CYP1A2
and CYP2D6 pathways. The 2D6 pathway is polymorphic but any variation would be

too small to be clinically significant (Knadler et al., 2011).

Duloxetine is effective in the treatment of neuropathic pain, but trials comparing it
with other anti-depressants such as venlafaxine have not suggested which might be
best (Saarto and Wiffen, 2007; Lunn, Hughes and Wiffen, 2014). Most patients who
are treated with this medicine will suffer with at least one side effect such as

dizziness, drowsiness and constipation (Lunn, Hughes and Wiffen, 2014).

1.6.4. NON-STEROIDAL ANTI-INFLAMMATORY MEDICINES (NSAIDS)

NSAIDs are classified as mild/moderate analgesics, with antipyretic and anti-
inflammatory effects. They elicit more side effects than paracetamol both with
regard to frequency and severity (Davis and Robson, 2016; Day and Graham, 2013).
Because of their similarity, these medicines will be considered together rather than

individually

NSAIDs act mainly by inhibiting the actions of the cyclooxygenase-1 (COX-1) and
cyclooxygenase-2 (COX-2) enzyme pathways. Most of the medicines in this class
are non-selective and effect both COX-1 and COX-2 but a few e.g. celecoxib and

etoricoxib are regarded as selective for COX-2 enzyme systems.
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Cyclooxygenase enzymes are responsible for the transformation of arachidonic acid
into prostanoids: prostaglandin, prostacyclin and thromboxane, which are short lived
and therefore act either at the point of generation or initiated a signal from that
location. Therapeutic treatment with NSAIDs therefore reduces the formation of
these active moieties in areas where the COX enzymes systems are extant
(Cashman, 1996). In addition, there are reports which indicate that the benefits of
NSAIDs may also involve the, cannabinoid, nitric oxide (NO), noradrenaline,
serotonin and cholinergic receptor systems (Hamza and Dionne, 2009). The COX-1
enzyme system is present in most bodily systems and the side effects of NSAIDs
with this mechanism of action include irritation of the gastric lining and an increase
risk of renal failure. The COX-2 enzyme, on the other hand, is ‘induced’ in response
to injury and the NSAIDs which are selective for this mode of action are much less
likely to cause gastric irritation but the risk of renal failure remains the same and they

are associated with an increased risk of heart attack and stroke.

The overall analgesic effect of these medicines probably depends upon the way that
they interact with COX systems in the painful areas of each individual. This mode of
action means that they will have maximal effect where inflammation is involved and
limited efficacy against neuropathic pain (Hall, 2016; Moore et al., 2015a; Hamza and

Dionne, 2009; Cashman, 1996).

When diclofenac was taken in combination with paracetamol in a double-blind study

of patients 120 patient with moderate to strong pain the analgesic efficacy was better
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than either medicine alone (Breivik, Barkvoll and Skovlund, 1999). Such a result
would suggest that there is more than one mechanism at work. However, it is also
reported that their use in this way causes an increased incidence of side effects:
increases in blood pressure and the incidence of cardiovascular events. Therefore

their use in this way should probably be avoided (Brune and Hinz, 2011).

Non-specific COX inhibitors such as ibuprofen or naproxen will cross the blood-brain
barrier and will therefore exert an influence on the levels of brain prostaglandins,
which will be part of their mechanism of action (Burian and Geisslinger, 2005;

Ajmone-Cat et al., 2010).

Most NSAIDs are metabolised in the liver by oxidation and conjugation and excreted,
mainly via the kidneys. The polymorphic CYP2C9 enzyme system is involved in the
metabolism of NSAIDs. Up to 8% of Caucasians have variants, which mean that
dose adjustment may be necessary (Ma et al., 2016). The BNF recommends that if

one NSAID is ineffective then it is worth assessing a second.

The number and range of side effects associated with these medicines (Day and
Graham, 2013; Davis and Robson, 2016) are related to the importance and
distribution of the COX enzyme system within the body. Cardiovascular side effects
include an increase in systolic blood pressure and a doubling of hospital admissions

for heart failure (Davis and Robson, 2016). In patients with cardio-vascular disease it
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is reported that they caused more deaths than road traffic accidents (Davis and

Robson, 2016).

NSAIDs are often regarded as contraindicated in patients with asthma (Sturtevant,
1999). Further work is required to understand the full extent of this problem. 21% of
patients are reported as suffering with aspirin induced asthma that is cross sensitive
with up to 100% of NSAID treated patients (Jenkins, Costello and Hodge, 2004).
Others have suggested that only 10% of patients would suffer with aspirin induced
asthma and between 80 and 90% of adult asthma patients would be able to tolerate

aspirin and NSAIDs with appropriate warnings (Wan, 2012).

Renal side effects of NSAIDs included changes in renal function and rarely, papillary
necrosis (Whelton and Hamilton, 1991) especially when taken in combination with
other analgesics (Elseviers and De Broe, 1998). Systematic reviews have tried to
assess the risks and prescribers have been reminded that NSAIDs can accelerate
the progression of chronic kidney disease and to prescribe the lowest effective doses
(Nderitu et al., 2013). More recently, because of the widespread use of these
medicines, there have been calls for further research to determine the absolute risk
of using NSIADs, especially in older people (Zhang et al., 2017; Davis and Robson,
2016). An NHS Medication safety dashboard (NHS, 2018b) reported that from
amongst 1,000 patients over 65 who were prescribed an NSAID without some form

of gastric protection approximately one will be admitted to hospital with a ‘gastric
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bleed’. More recently still the NHS has set out an action plan to improve medicines

safety and NSAIDs are the 1stto be considered (NHS, 2019a).

For patients with chronic pain who were also taking a prophylactic dose of aspirin
75mg the addition of an NSAID needs to be considered even more carefully. The
action of the NSAID may inhibit the cardio-protective role of the aspirin and increase
the risk of intestinal bleeding (Rodriguez et al., 2016; Nalamachu et al., 2014).
Catella-Lawson et al. (2001) reported that ibuprofen but not diclofenac antagonises
the benefit of low dose aspirin. A report in 2014 suggested that the most common
cause of a drug-drug interaction, between an ‘over the counter’ (OTC) (Section 8.2)
and a prescribed medicine, in the elderly was between aspirin and diclofenac
(Schmiedl et al., 2014). A prospective analysis of 18,820 hospital admissions on
Merseyside was published in 2004. It reported that two medicines, which caused the
greatest number of adverse reactions warranting an admission to hospital were
NSAIDs and Aspirin. (Pirmohamed et al., 2004) and this become more significant as
the patients age increases (Seager and Hawkey, 2001). As a result, because the
majority of patients suffering with chronic pain were in older age groups, the selection
of these medicines should be considered carefully and Hall (2016) suggests that their
use should probably be restricted to when pain flares. Such a use would be in line

with the NICE guidance of lowest dose for the shortest possible time (NICE, 2015c).
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1.6.5. TOPICAL TREATMENTS FOR PAIN

If pain is limited to one particular site such as a knee, a post-herpetic area or the
soles of the feet, there may be benefit in treating that area with a topical agent rather
than by systemic administration. There are potentially three agents to choose from,
NSAID gels, lidocaine plasters and capsaicin creams and plasters, depending upon

the type of pain being treated.

A Cochrane review (Derry et al., 2016) reports that for a minority of patients with
chronic osteoarthritis NSAID topical gels provide a good levels of pain relief but there
is no evidence for their use in non-arthritic conditions. The authors also noted that
there is an apparent placebo effect from the gel itself. It is important with these
preparations to calculate the total dose of active ingredient which is applied to ensure
that it remains below that which would have been taken orally. Medicines, which are
applied to the skin are perforce absorbed systemically, en-route to elimination.

Patients for whom NSAIDs are truly contraindicated should avoid these medicines.

Lidocaine 5% medicated plaster is licensed for pain due to ‘Post-herpetic neuralgia’
(PHN) (NHS, 2017b; Goddard and Reaney, 2018). Patches should be applied to the

skin for 12 hours and then removed for 12 hours.

Capsaicin 0.075% cream is licensed to treat pain due to ‘Post-herpetic neuralgia’ and
under expert supervision painful diabetic neuropathy (NICE, 2011). Care is always

necessary with these products to ensure that the active medication is not transferred
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to ‘personal’ mucus membranes or superficially to (significant) others, from and to
unprotected areas. There is also a capsaicin plaster 8% which is licensed for focal

neuropathic pain in an ‘expert centre’.
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CHAPTER 2 SYSTEMATIC REVIEW

2.1. Introduction

This chapter will set out the methodology of the systematic review, its search terms,
the robustness of the results returned and the possibility of bias. The application of
the selection criteria to the papers returned will then be addressed. The papers in
the exiting systematic reviews will then be examined in detail. This will be followed
by a detailed examination of the papers selected to be included in this systematic
review, the determination of the topics for the narrative synthesis and their

contribution to this research topic.

2.2. The rationale for this systematic review

Background reading for the research pharmacist’s place in the CPT revealed that the
literature about this role had been reviewed twice in the relatively recent past. Firstly,
‘Educational interventions by pharmacists to patients with chronic pain’ (Bennett et
al., 2011) and secondly, ‘Effectiveness of pharmacist-led medication review in
chronic pain’ (Hadi et al., 2014a). Most of the references reported in these two
reviews related to pain with a specific diagnosis. Therefore, this systematic review
aims to update those reviews by searching for literature, not previously included,
about the role of a pharmacist working in a chronic pain team, with patients whose
pain is generally without a diagnosable cause. This systematic review will then

consider whether the medicines advice, which can be offered by a pharmacist in a
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CPS, results in any improvements in the patient’s pain and through an educational

intervention, their understanding of pain medicines.

2.3. The systematic review

2.3.1. METHODOLOGY

2.3.1.1. The search terms

The search terms were chosen to represent the type of role and intervention carried
out by the researcher and other pharmacists working with patients in a face to face

role within a CPT.

The context for the intervention in this research is patients being treated for their
chronic pain by a multi-professional CPT in face to face consultations. The selection
of patients and the problems that they reported to the pharmacist, were to some
extent driven by the referral (to the pharmacist) criteria extant within the CPT

(Section 4.4).

The explanation of the role of medicines in the treatment of chronic pain is carried out
in the South Staffordshire CPS by the research pharmacist but in other CPTs this
may be undertaken by other HCPs e.g. physiotherapists, therefore the search terms

needed to include this possibility.
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The focus of the pharmacist’s intervention is around medicines education and
change in medicine taking behaviour, therefore medicines and analgesia were

included.

The target cohort of patients in this research were suffering with chronic pain and
who were attending a clinic based chronic pain service. This was covered by the

search terms.

The search terms used were

» Pharmacist* OR physiotherapy* OR multi*
» Medicine* OR analgesi*

» Chronic AND pain AND clinic

A model search using these search terms is included at Appendix 8.5. The same

search terms were used for each data base.

A general literature search together with an appreciation of the historical
development of pain services for patients had demonstrated few publications relating
to this type of clinical pharmacy role prior to 2000. It was therefore decided that the

searches would be undertaken from 1990 to the present day.

63



Seven data bases were searched CINHAL, Cochrane, Embase, International
Pharmacy Abstracts (searched up to the date of termination) Ovid Medline, Ovid
Psychinfo and Web of Science. Searches were also undertaken on OpenGrey and
Bielefeld Academic Search Engine (BASE). At the same time a weekly Google

Scholar alert’ with the terms for ‘pharmacist’ and ‘chronic pain’ was initiated.

The inclusion criteria for titles was based upon the practice of the research
pharmacist as set out above - a medicines review for patients with chronic pain, with
no detectable damage or iliness or whose pain intensity bore no relation to the extent
of any detectable damage or iliness, referred to the pharmacist’s clinic, for a face-to-

face clinic consultation.

The exclusion criteria were non-English texts and papers that did not relate to adults
(18 years and over). No research papers returned by the search process was

rejected for either of these two reasons.

In the United States there is an increasing problem with the abuse of prescription
opioid analgesics with the pharmacist becoming involved in maintaining the security
of the supply of opioid analgesics to patients with chronic pain. Those papers which

related solely or mainly to this process were also discarded.
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2.3.1.2. Robustness of the results

Each of the papers which came through into the final selection were then assessed
for robustness of the evidence which it might contribute to this systematic review.
Only two of the papers, which covered different aspects of the same research,
involved a randomised controlled trial (RCT). In addition, there was no new robust
data which added to our knowledge about the benefits which a pharmacist could
bring to a CPS and which could reasonably be considered suitable for meta-analysis.
Therefore, the decision was taken that this work would be presented as a Systematic

Review with a Narrative Synthesis.

The UK Economic and Social Research Council (ERSC) has proposed a method to
improve the quality of narrative approaches to evidence synthesis, which is widely
used including in Cochrane reviews (Popay et al., 2006). Within this guidance there
is use of the Jadad scale (Jadad et al., 1996) which uses three yes:no answer
questions to grade published papers into five groups. The patients must be
randomised, the research must be double blinded and there must be information
about withdrawals and dropouts. Additional points are awarded for appropriateness
of the randomisation and the blinding and points withdrawn if these are not
appropriate. The scores range from 0-very poor to 5-rigorous. A Jadad score was

determined for each of the papers in this systematic review.

The simplicity of this approach has been criticised because it makes no mention of

allocation concealment which is necessary to minimise the subconscious allocation
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of patients to appropriate groups and which Cochrane considers important (Popay et
al., 2006). Other systems for grading the robustness of clinical trial data are
available such as the Delphi expert consensus route or the CONSORT checklist.
Neither of these systems claim that they are suitable for rating the quality of research
evidence, but have on occasions been used for this purpose. (Berger and Alperson,

2009).

The methodology for incorporating research results into reviews needs to be more
structured (Docherty and Smith, 1999). But if it is to increase the quality of research
outcomes being incorporated into reviews or other guidelines and thereby improve
the evidence base of therapy it must depend upon some type of scoring system. The
robustness of any rating score used in a systematic review and/or meta-analysis will
always depend upon the extent and validity of the information contained within the
papers, the rigorousness of the execution in the original research as well the
interpretation of the reporting by the reviewer (Berger and Alperson, 2009). Berger
and Alperson (2009) conclude with suggestions for the points which should be
considered in any evaluation system: each trial outcome must be analysed effectively
and comprehensively, scores allocated only when scores are justified and differences
in scores accentuated by using a multiplier rather than an additional sequence. Then
because it is very important to stop results which are less reliable from being carried

forward they suggested that any assessment tool should be updated regularly.
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2.3.1.3. Risk of bias

Cochrane promulgates a set of eight questions, each with a four point answer yes,
maybe yes, maybe no and no, to determine the extent of the bias in a research
project (Cochrane, 2018). Each paper in this systematic review was rated from the

information available for the risk of bias.

2.4. The results

A flow diagram of the process for inclusion and exclusion is included below Figure
2.1. The titles of the 585 papers returned from the seven data bases were examined
for duplications and 244 were removed. Titles of papers were scanned initially for
‘pharmacist’ and ‘pain’ and then for ‘chronic pain’. Where there was doubt about the
type of pain involved further information was sought from the abstract. Those papers
which related solely to pain from a physically attributable cause e.g. arthritis or
cancer pain were discarded as they were not representative of the cohort seen by the
researcher. Where there was doubt the full text was examined to determine the
presence or absence of chronic pain of unknown origin. As a result, 268 papers

were removed.

The titles and abstracts of the remaining 73 papers were then examined in more
detail for how the pharmacists’ interacted with the patient. If the context of the
pharmacist patient interaction was not clear the full text was examined. Only those
reporting a face-to-face encounter were retained. This resulted in a further 63

articles being rejected leaving 10 reports.

67



Efforts were made to obtain further information from ‘conference’ reports. No further
information was forthcoming, related to authors’ pending publications. The searches

of the grey literature did not reveal any new publications.

The bibliographies of the papers which came through this selection process were
also scanned for any additional reports which had not been returned to minimise the
chance of relevant material being missed. There were two reports from
bibliographies, which complied with the selection criteria. These were included,

increasing the final total to 12.
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Papers identified
from searching
(585)

Duplicates removed
(244)

Residue after duplicate
removal
(341)

Titles and abstracts
examined for pharmacist
and (chronic) pain,
attributable pain
excluded (268)

Additional papers found
Bibliographies (2)

Papers screened in detail
(73)

Papers excluded because
the pharmacist patient
interaction did not meet the
inclusion criteria (63)

Records included in the review
(12)

Figure 2.1 Diagram of the review process
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2.5. Narrative synthesis

This section will outline the details of the two existing systematic reviews. It will then
address those papers from these reviews which were included in this systematic
review. Finally, the twelve retrieved papers in this systematic review will be

discussed.
2.5.1. PAPERS INCLUDED IN THE EXISTING SYSTEMATIC REVIEWS

The two previous systematic reviews were retrieved during the search process,
Bennett et al. (2011) and Hadi et al. (2014a) and the papers which they included
were reviewed in the same way as all of the other papers returned by the systematic

review searches.

The first review by Bennett and colleagues (2011) reviewed four papers which met
their search criteria of an RCT with a control group who received usual care or
attention, including patients with chronic pain of any aetiology, who underwent an

educational intervention and had changes in pain score measured.

The second review by Hadi and colleagues (2014a) reviewed five papers which met
their search criteria. Their focus was on RCTs and nonrandomized studies with
controls. The intervention of interest was a medication review delivered

independently by the pharmacist or as part of a multi-disciplinary team. They
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included patients with chronic pain as defined by the IASP but excluded patients with

cancer pain.

An assessment of these two reviews using the NIHR Study Quality Assessment Tool
of Systematic Reviews and Meta-analysis (NIH, 2018) revealed that the answers to
each of the eight questions in this tool had been addressed appropriately. Therefore,

both systematic reviews met the quality criteria.

The search terms for these two reviews were different to those used for this
systematic review. Firstly, both had a requirement for an RCT. Secondly, there were
differences in their definitions of pain. Bennett et al. (2011) included pain of any
aetiology. The results published by Hadi et al. (2014a) demonstrated an accent upon
pain which related to a physically discernible cause even though the search criteria

suggested pain without apparent biological value.

These systematic reviews only included two papers which were common to both.
Table 2.1 includes the papers listed in the same order as the original publications,
with duplicates removed and lays out details of the recorded pain aetiology, patient

population, pain scores and the specified pharmacist intervention.
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Table 2.1 Articles included in the Bennett et al. (2011) and Hadi et al. (2014a) reviews

Reference Title Pain aetiology | Sample size | Pain score | Pharmacist intervention
0-10 scale
Powers, Hamilton Pharmacist intervention in Cancer N=20 1=8.75 Face to face review
and Roberts methadone administration to cancer =11 (8) C=8.45 days 1 and 8 then
(1983) patients with pain. C=9 (8) phone
Gammaitoni et al. | Palliative pharmaceutical care: a Multiple N=74 1=6.43 Telephone review,
(2000) randomized, prospective study of =38 (20) C=6.57 mean 1.2 calls per
telephone-based prescription and C=36 (21) patient
medication counselling services for
treating patients attending a chronic
pain clinic
Hay et al. (2006) Effectiveness of community Knee pain N=216* 1=6.0 3 to 6 sessions of
physiotherapy and enhanced =108 (100) | C=6.0 approximately 20mins
pharmacy review for knee pain in C=108 (92) over 10 weeks
people aged over 55 presenting to
primary care: pragmatic randomised
trial
Petkova (2009) Education for patients with painful Arthritis N=90 1=9.4 Group sessions led by
arthritis: a community pharmacy- =45 (43) C=9.74 pharmacist educator
based pilot project C=45 (43) and assistants, 4

sessions over 16 weeks




€L

Hoffmann et al. Pharmaceutical care for migraine Headache & N=410 Not Face to face average 2

(2008) and headache patients: a migraine =201 (163) | available hours per patient
community-based, randomized C=209 (194)
intervention

Bruhn et al. (2013) | Pharmacist-led management of Multiple N=196** Not Pharmacist review and
chronic pain in primary care: results I=70 (60,58) | available prescribe, pharmacist
from a randomised controlled C=63 review and refer back to
exploratory trial (54,55) GP and treatment as

usual

Marra et al. (2012) | Pharmacist-initiated intervention trial | Knee pain N=139 Not Pharmacist and
in osteoarthritis: a multidisciplinary =73 (72) available physiotherapist. Face to
intervention for knee osteoarthritis C=66 (65) face consultation

N = number, | = intervention group, C = control group, ( ) number completing,

*Pharmacist and physiotherapy arm.

**Prescribing pharmacist review and treatment and non-prescribing pharmacist referral




All of these papers included references to a Medicines Utilisation Review (MUR).
This is a generic term which relates to an interaction between a pharmacist and a
patient where the benefits of medicinal treatment are discussed, treatment optimised,
possible side effects minimised and the possibility of waste from unused medicines
or the inappropriate use of medicines reduced. The literature contains various
definitions or interpretations of the MUR process (RPS, 2018; NICE, 2016; PCNE,
2017; Blenkinsopp, Bond and Raynor, 2012). The details of the specific MUR
process used was not always clear in the papers retrieved by these systematic

reviews.

2.5.2. RESULTS FROM EXISTING SYSTEMATIC REVIEWS

Bennett et al. (2011) systematic review studied the effects of an “educational
intervention” defined as “information, behavioural instruction or advice in relation to
the management of chronic pain” of at least two and a half hours and reported that
this was worthwhile, resulting in a pain reduction of 0.5 on a 0 to 10 scale. The
review also reported that addressing drug related problems helped to reduce adverse

(drug) events by 50%.

The Hadi et al. (2014a) systematic review concluded that a “pharmacist led
medication review” led to a slightly larger pain reduction of 0.8 on a 0 to 10 scale.
There was no mention of side effects. In addition, it reported a significant

improvement in patient satisfaction equivalent to a ‘small to moderate’ effect.

74



There was no consistency or detail of what was undertaken during the MURs

mentioned in any of the papers in either of these two systematic reviews.

Out of the seven papers included in these two reviews only Gammaitoni et al. (2000)
related to patients attending a chronic pain clinic and one paper Bruhn et al. (2013)
included patients with chronic pain of unknown origin. Gammaitoni et al. (2000)
research used a telephone-based service and therefore was not carried over to this
systematic review because it did not meet the requirement for face-to-face
communication. The research reported by Bruhn et al. (2013) involved an RCT with
three arms undertaken in six GP practices, three in East Anglia and three in
Grampian, Scotland. The three arms were pharmacist prescribing, pharmacist paper
review with referral back to the GP and treatment as usual. The two arms involving
pharmacists both recorded reductions in pain intensity scores, but only in the
pharmacist prescriber group was the reduction significant. The scale used to record
changes in pain was the seven-point Chronic pain grade scale (CPQG) rather than the
more commonly used O - 10 scale. The use of this tool was justified “based on our
judgement following an earlier feasibility study”. Because it met the inclusion criteria
this paper was included in this review. No other papers from Bennett et al. (2011) or

Hadi et al. (2014a) were included in this systematic review.
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2.5.3. PAPERS INCLUDED IN THIS SYSTEMATIC REVIEW

The criteria for inclusion in this systematic review were ‘a medicines review for
patients with chronic pain, with no diagnosable cause, referred to the pharmacist’s

clinic, for a face-to-face clinic consultation’ (Section 2.3.1.1).

All the included papers were assessed for quality and bias (Cochrane, 2018; Jadad
et al., 1996) and summary details along with pain scores were presented in Table
2.2. The papers were ordered firstly by the quality of the evidence (green) and then

according to the perceived relevance to the pharmacists’ practice.
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Table 2.2 Listing of the articles retrieved by this search

No | Reference | Title Brief overview Article outline Risk of Jadad
bias score
1 | Bruhn etal. | Pharmacist-led management | UK, medicinal treatment for chronic | RCT six General Practices | Medium 2
(2013) of chronic pain in primary pain with three intervention arms. with prescribing
care: results from a Pharmacists prescribing group 70, | pharmacists, three in
randomised controlled pharmacist paper review group 63, | Scotland and three in
exploratory trial treatment as usual group 63. England.
2 | Neilson et Pharmacist-led management | UK, medicinal treatment for chronic | A further paper on the Medium 2
al. (2015) of chronic pain in primary pain with three intervention arms. Bruhn, H. research listed
care: costs and benefits in a | Pharmacists prescribing group 70, | above, reporting the costs
pilot randomised controlled pharmacist paper review group 63, | of the separate intervention
trial treatment as usual group 63 arms
3 | Hadietal Effectiveness of a UK 79 patients enrolled and 35 A community-based, nurse- | High 0
(2016) community-based nurse- returned. Mixed-method study pharmacist pain clinic for
pharmacist managed pain adults in the north of
clinic England
4 | Gill, Taylor | Less pain - the result of a UK pilot 176 enhanced medication | A community pharmacy- High 0
and Knaggs | community pharmacy pilot reviews resulting in 182 based study aimed at
(2013) pain service evaluation interventions. Only one interaction | providing an increased level
between each patient and a of service and information
pharmacist to patients suffering with
chronic pain in London
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5 | Dougall, Community Pharmacy based | UK pilot 91 patients enrolled and A community pharmacy- High
Harrison pharmacist, independent 22 returners. Before and after based study involving one
and Lowrie | prescribing clinic for people study pharmacy and on one GP in
(2015) receiving painkillers the Greater Glasgow area.
6 | Harrison Improving the quality and UK pilot 20 patients enrolled for an | A community pharmacy- High
(2015) access of care for people extended medication review based study aimed at
living with chronic pain — providing increased levels
development of a new model of service
of care with Community
Pharmacy
7 | Thomas Is pharmacist prescribing a UK prescribing pharmacist A hospital pharmacy-based | High
(2012) painless alternative in chronic | seconded to a multidisciplinary study in conjunction with
pain management clinic, three months pilot, 29 Gateshead pain
patients, 43 appointments management team,
effectiveness, cost and
formulary compliance
8 | Coleman, A pilot study to assess a new | UK prescribing pharmacist Addition of a pharmacistto | High
Yangphaibu | role for a pharmacist in a seconded to an MSK clinic. 32 a primary Care MSK
I and multidisciplinary chronic pain | patients attending an MSK clinic. chronic pain clinic.
Begovic team in primary care Mean 2.5 interventions per patient
(2013)
9 | Dumbreck | The Role of the Pharmacist UK case report, pharmacist advice | Patient attending the Fife High
and Prescriber within a sought for one patient integrated pain
Cameron Community-based Pain management service
(2011) Management Service: A
Case Study
10 | Bauters, Clinical pharmacy in a 93 patients attending an out-patient | Pharmacist working in a High
Devulder multidisciplinary team for multidisciplinary reference centre hospital out-patient pain
and Robays | chronic pain in adults for chronic pain in adults (Europe) | centre.

(2008)




6.

11 | Cosio and Efficacy of an outpatient, Conference report, 546 veterans Pharmacist working with a High
Lin (2014) multidisciplinary VA pain who were opioid users and who multi-disciplinary pain team
management clinic: findings attended a multidisciplinary pain
from a one-year outcome management clinic (US)
study
12 | Norman Implementation and Conference report, 39 patients Pharmacist managed pain High
(2015) evaluation of a pharmacist- attended a pharmacist led chronic | clinic aimed at improving

managed chronic pain clinic
in a primary care setting

pain clinic in primary care (US)

chronic pain-related
outcomes particularly in
relation to opioids




2.5.4. SUMMARY OF THE PAPERS SELECTED BY THIS SYSTEMATIC REVIEW

This section provides a summary of the significant details of the papers included
in this systematic review (Table 2.2). At the start of the review process it was
hoped that more data would have been reported since the publication of the
Bennett et al. (2011) and Hadi et al. (2014a) systematic reviews. The twelve
articles which are included in this systematic review include one (Bruhn et al.,
2013) which was included in the Hadi et al. (2014a) systematic review. In
addition, there was one paper (Bauters, Devulder and Robays, 2008) which,
from the date would have been available to the two earlier reviewers but which

did not meet their inclusion criteria.

Only two of the papers, Bruhn et al. (2013) and Neilson et al. (2015) included in
this systematic review had a Jadad (Jadad et al., 1996) score of greater than
zero, because that research involved a random allocation into different
treatment groups. These two papers were reports of different aspects of the
same research. Bruhn et al. (2013) investigated whether there were any
differences in outcomes between a pharmacist prescriber, pharmacist paper
review and referral and treatment as usual (TAU) on patients’ pain and the
benefits that they created. Neilson et al. (2015) investigated the differing cost
benefit of these interventions. These findings are discussed further in Section

2.5.6.
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The research reported in the Bruhn et al. (2013) papers was not strictly
comparable to the researcher’s clinical practice for two reasons. Firstly, the
exclusion criteria excluded medicines “that can be used for analgesia but whose
primary indication is not chronic pain (e.g. triptans, antiepileptics or
antidepressants)”. These groups included almost all of the medicines used in
the treatment of neuropathic pain and it was noted in Section 1.5.3 that for
patients with lower back pain up to 50% reported some elements of neuropathic
pain. Therefore, their exclusion would significantly reduce the options available
for effectively treating chronic pain. Secondly, the inclusion criteria for the
Bruhn et al. (2013) review included patients who had “either two or more acute
prescriptions, and/or one repeat prescription within the last 120 days, for an
analgesic”. One repeat prescription for a pain medicines would not necessarily
support the level of analgesia required for the treatment of chronic pain similar
to that reported by the patients seen by the researcher. The mean number of
pain medicines reported by the patients in the researcher’s cohort was 2.8.

These two criteria would have excluded many patients seen by the researcher.
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Table 2.3 Details of the articles retrieved by this search

(2015)

No | Study Condition | Participants | Intervention Primary study outcome Notes Clinician
1 Bruhn et Chronic 196 patients | Enhanced CPG significant improvement in Pharmacists 2 days training. | Pharmacist
al. (2013) | pain in three MUR, postal pharmacist prescribing arm from Some GP’s thought some
arms follow up 66.1 to 58.1 recommendations trivial
2 Neilson et | Chronic 196 patients | N/A Involvement of pharmacist in Pharmacists 2 days training. | Pharmacist
al. (2015) | pain in three treatment of chronic pain in GP Some GP thought some
arms practice probably not cost-effective | recommendations trivial
3 Hadi et al. | Chronic 36 patients | Enhanced BPI-PSS* No additional training for Pharmacist
(2016) pain seen twice | MUR and Worst pain reduced from 8.0 to 7.5 | pharmacist, specific training & nurse
education ~ 40 | Average pain reduced from 7.0 to for the nurse about problems
minutes 6.0 associated with chronic pain
BPI-PIS**
Average pain reduced from 7.1 to
6.1
4 Gill, Taylor | Pain 176 patients | Enhanced 9 (5%) patients referred back to GP | Half day training for 10 Pharmacist
and seen once MUR, for possible undiagnosed community pharmacists in
Knaggs including BPI neuropathic pain undertaking enhanced pain
(2013) and related MUR. Undiagnosed
painDETECT neuropathic pain and poor
compliance
5 Dougall, Pain 21 patients | Enhanced VAS reduced from 5.6 to 4 Prescribing pharmacist made | Pharmacist
Harrison patients seen twice | MUR including changes to patient pain
and referred VAS medication, no additional
Lowrie from GP training
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6 | Harrison | Chronic 20 patients | MUR —no Mean VAS =7 Pain waiting times recorded | Pharmacist
(2015) pain seen once | other details No 2 visit, no VAS changes
recorded
7 Thomas Chronic 29 patients | MUR — no Mean VAS, reduction 2.7 MUR, clinic extended beyond | Pharmacist
(2012) pain 17 seen other details initial pilot, because of drug
twice cost saving. Poor
compliance mentioned
8 Coleman, | Chronic 32 patients | MUR — no No pain scores recorded Clinic extended beyond initial | Clinical
Yangphaib | pain seen once | other details pilot in MSK clinic, because pharmacist
ul and of added value.
Begovic
(2013)
9 Dumbreck | Chronic 1 patient MUR on one BPI-PSS Overcame reluctance to take | Pharmacist
and pain patient Worst pain reduced from 7 to 5 pain medicines
Cameron Best pain reduced from 3 to 2
(2011)
10 | Bauters, Chronic 93 patients | MUR — no No pain scores recorded Clinical pharmacist input in
Devulder | pain other details hospital clinic setting.
and
Robays
(2008)
11 | Cosio and | Chronic 546 patients | Pre and post Unspecified significant reduction in | Multidisciplinary Veterans Pharmacist
Lin (2014) | pain clinic pain pain management facility
questionnaires
12 | Norman Chronic 25 patients | Extended NRS reduced from 6.2 t0 5.8 Pharmacist led CPS Pharmacist
(2015) pain two visits MUR

*BPI-PSS — Brief pain inventory — Pain severity scale

**BPI-PIS — Brief pain inventory — Pain interference scale




Looking at the remaining papers in this systematic review in more detail, they all
returned a Jadad (Jadad et al., 1996) score of zero. Therefore, they would be
regarded as low-quality evidence, but they combined to contribute to the narrative

synthesis (Section 2.5.5).

Hadi et al. (2016) conducted a qualitative and quasi-experimental study with 35
patients returning for a second visit. Gill, Taylor and Knaggs (2013) reported on a
study in north London where 10 community pharmacists who had been specially
trained, undertook 176 enhanced medicine reviews (Appendix 8.2) and referred nine

patients back to their GP for suggested undiagnosed neuropathic pain.

Dougall, Harrison and Lowrie (2015) and Harrison (2015) described outcomes of
MURs undertaken by community pharmacists with the aim of suggesting
improvements in analgesic prescribing and or signposting to other services. Dougall,
Harrison and Lowrie (2015) noted that the patients who had been seen twice by the
pharmacist recorded a reduction in their mean VAS score from 5.3 to 4.0. In the
paper by Harrison (2015) the pharmacist only saw patients on one occasion and
therefore was not able to record any changes in pain scores. The paper by Harrison
(2015) did observe poor compliance, report that a number of patients who reported
symptoms of neuropathic pain did not appear to be receiving treatment and comment

the overall duration of the patients’ pain.
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Thomas (2012) and Coleman, Yangphaibul and Begovic (2013) studied the
outcomes of a hospital pharmacist’s involvement in a chronic pain team. Thomas
(2012) reported that “of the patients who had one or more pharmacological
interventions from the pharmacist a mean reduction in the VAS pain score of 2.7 or
33% was achieved’. There was no mention of pain scores in patients who had not
had a pharmacological intervention. On the other hand Coleman, Yangphaibul and
Begovic (2013) made no mention of pain scores, their report concentrated upon the
therapeutic interventions made by the pharmacist. Thirty-two MURs were
undertaken by the pharmacist, and a total of 80 actions were recorded. Of these 64
were for medicine optimisation and 13 for the reduction of adverse effects. In the list
of actions reported was the suggestion that prescribers should prescribe adjuvant

medicinal treatment for neuropathic pain, specifically amitriptyline.

There was one (anecdotal) case report, which was therefore probably not
generisable, as well being very low level evidence (Dumbreck and Cameron, 2011).
This described benefits from a pharmacist consultation in terms of improved pain
control resulting from the use of co-codamol. The patient also accepted treatment
with gabapentin which led to a reduction in side effects and to a reduction in the

overall number of medicines taken. No pain scores were reported.

Bauters, Devulder and Robays (2008) studied the effects if a pharmacist in a hospital

out-patient pain clinic who undertook 93 MURs and recorded a total of 107 clinical

interventions. No pain scores were recorded only the fact that 21 medicines stopped,

85



22 medicine regimens amended and 21 medicines started. Of the started medicines
33% were for anti-depressants or anti-epileptics, which within a pain clinic would

most likely be prescribed to treat neuropathic elements of chronic pain. Cost benefit
of involving pharmacists’ in this form of treatment of chronic pain was mentioned but

not discussed in any detail.

The Cosio and Lin (2014) and Norman (2015) reports were both abstracts from
conference reports and were regarded as very low level evidence. Efforts were
made to contact the authors but no details were available other than those included
in the conference abstract. Cosio and Lin (2014) described the treatment of 546
patients with chronic pain in a multidisciplinary outpatient clinic, including a
pharmacist. No pain scores were presented but it was reported that patients showed
a significant improvement in their pain along with improvements in mobility and
activities of daily living (ADL). Norman (2015) reported on a pharmacist led chronic
pain clinic in primary care aiming to improve pain and reduce opioid use. Twenty-five
patients were seen on at least twice and these patients reported a mean
improvement in pain score, from 6.2 to 5.8 and a mean decrease in morphine

equivalent opioid dose from 70.6mg to 66.6mg.

2.5.5. THE DETERMINATION OF THE TOPICS FOR THE ‘NARRATIVE SYNTHESIS’

The themes for which this Systematic Review sought research papers, was the
success or otherwise of a pharmacist’s intervention in the treatment of chronic pain.

They emerged from the retrieved publications, which revealed beneficial outcomes in
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the treatment of chronic pain. Their inclusion in the retrieved papers was outlined in

Table 2.4 table below and then considered later in more detail.

As discussed in Section 2.3.1.2 a narrative synthesis of the data has been chosen
due to the diverse nature of the quality of the papers published covering the
educational involvement of a pharmacist specialising in pain in the treatment of
chronic pain. The synthesis was carried out in accordance with guidelines (Ryan,
2013; Popay et al., 2006) eliciting significant themes from the findings of the

individually published papers included in the systematic review.

» Impact of intervention upon the patients’ pain
» Neuropathic pain
» Patients’ understanding of their pain medicines

» Cost implications of the pharmacists’ intervention.

The twelve papers included in the narrative review are summarised and the

contribution of each to the themes are presented in Table 2.4
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Table 2.4 Themed summary of the papers with the topics for synthesis.

No | Reference | Changes in pain scores and Neuropathic pain Patients understanding of their | Cost implications of
how these changes were pain medicines pharmacist intervention
measured
1 Bruhn, H. | Pain intensity improved Not mentioned A priori hypothesis that in Some practice colleagues’
2013 (CPQ@), significantly in the patients with chronic pain question whether the
pharmacist prescribing arm pharmacist advice would lead | addition of a pharmacist
and non-significantly in the to better pain control or better | was cost effective
pharmacist review arm functioning
2 Neilson, A. | As set out in Bruhn, H 2013 Not mentioned Not mentioned Report suggests that
2015 above. Research into the pharmacist intervention was
‘cost effectiveness of a not cost effective
pharmacist intervention
3 Hadi, M. BPI pain severity reduced Not mentioned Problems with adherence were | Author suggest that cost
2016 from 8 to 7.5, BP| average mentioned in passing effectiveness of the
pain reduced from 7 to 6 and intervention requires further
BPI pain interference investigation
reduced from 7.1 to 6.1
4 Gill, J. 101 patients completed a Out of 76 MURs 9 (5%) Patient reluctance to take Suggestion that the
2013 painDETECT questionnaire. | were referred back to analgesia was mentioned - detection of undertreated
Resulted in 28 possible and their GP for possible even when patients knew pain | pain in community is cost
23 likely patients with undiagnosed neuropathic | increased as a result effective
neuropathic pain. pain
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5 Dougall, 16 of 21 patients recorded a | Not mentioned Pharmacists MUR included a Author suggests costs
C. decrease in VAS from 5.6 to check of compliance and require further investigation
2015 4.0 understanding
6 Harrison, Mean baseline VAS pain 11/20 reported 35% (8/23) took their Medicine costs increasing
H. score is 7.0 (no other pain symptoms of neuropathic | analgesics at doses lower than | year on year, would
2015 scores mentioned) pain, 10/11 were not recommended by their pharmacist involvement
taking appropriate prescriber help with controlling costs?
medicines
7 Thomas, Pain VAS reduction of 2.7 or | Some patients did not Patients do not take medicines | Additional cost justified by
M. 33% in those patients who understand dose optimally, lack of direction medicine saving from
2012 had a pharmacological titrations, an indication clarity, complexity of therapy formulary adherence
intervention that neuropathic pain and fear of side effects
may be being
undertreated
8 Coleman, | No measures of pain Report notes that Pharmacists were able to offer | Other members of the team
B. undertaken — aim to ‘add amitriptyline was added | advice about optimising reported that pharmacists
2013 value’ to the service to some patients’ therapy and enhancing added value to patient care
prescription, a possible adherence
indication of neuropathic
pain
9 Dumbreck, | Case report — pain scale 1-10 | Patient had untreated Patient reported a greater
S. Worst improved from 7 to 5 neuropathic pain. understanding of the use of
2011 Best improved from 3 to 2 Pharmacist initiated their analgesia after research
treatment completed
10 | Bauters, None recorded — report about | Text includes references | Not mentioned Authors opined that this
T. G. 2008 | the efficacy of clinical to medicines used in the was not cost effective
pharmacy treatment of neuropathic
pain
11 | Cosio, D. | Stated as a significant Not mentioned Reported reduction in levels of | Conference report
2014 reduction in pain fear about taking medicines No mention of cost




06

12

Norman,
J. 2015

Pain score decreased from
6.2 to 5.8, scale not
mentioned

Morphine equivalent dose
from 70.6mg to 66.6mg

Opioid use declined and
mean non-opioid
prescriptions increased
from 1.8 10 2.0

Compliance increased

Conference report
No mention of cost




2.5.6. THEMES WHICH EMERGED FROM THIS SYSTEMATIC REVIEW.

The themes identified were then examined in detail for contributions to this narrative

synthesis and discussed in the section below.

2.5.6.1. Impact of intervention upon patients’ pain.

The pharmacist interventions set out in the 12 papers highlighted by this review
generally fall into two groups: pharmacists as prescribers and pharmacists as
reviewers with referral back to the prescriber for any suggested changes in therapy.
The Bruhn et al. (2013) paper reported on research with one arm in each of these
groups. Four papers involve pharmacist prescribing for chronic pain patients
(Dougall, Harrison and Lowrie, 2015; Thomas, 2012; Coleman, Yangphaibul and
Begovic, 2013; Dumbreck and Cameron, 2011). In the remaining reports the
pharmacists reviewed the patients’ therapy and made recommendations for
suggested changes to the patients’ prescriber or there were insufficient details to

determine the role of the pharmacist.
All of the papers included by this systematic review reported that the pharmacist’s
intervention was an MUR of some sort. The papers then went on to report on the

effect which this intervention had had on the patient’s pain.

An MUR is defined by the RPharmS as
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‘a structured, critical examination of a patient's medicines with the objective of
reaching an agreement with the patient about treatment, optimising the impact of
medicines, minimising the number of medication related problems and reducing

waste’

(RPS, 2018).

Prior to this Blenkinsopp, Bond and Raynor (2012) had made a more general point

‘Medication review is, at heart, a diagnostic intervention which aims to identify
problems for action by the prescriber, the clinician conducting the review, the patient
or all three but can also be regarded as an educational intervention to support patient

knowledge and adherence.’

These two definitions reveal differences in interpretation of the role of an MUR. It
can either be a discussion with the aim of optimising medicinal treatment or a
discussion aimed at educating the patient, which as a by-product will optimise
medicinal treatment. For many of the papers included in this systematic review there
was no indication of what were the priorities of the researchers during their MUR

interventions.
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Three of the research projects included this systematic review specified that the
pharmacist undertook training to undertake an enhanced MUR. This was aimed at

improving the consistency of the intervention

Harrison (2015) reported on a research study in west Dunbartonshire, in which
pharmacists were to undertake an enhanced MUR with patients suffering with
chronic pain. All of the local community pharmacies volunteered to participate and
participation required them to complete a 2 x 3hours training course, consisting of
presentations, role play and case studies. This was undertaken to ensure that the
pharmacist understood how to administer the STarT questionnaire (Section 8.2) as
well as learning about chronic pain so that they would be able to refer patients on for
further advice and treatment as appropriate. The research did not go to plan and
only 20 of the projected 400 MURs were completed. At the debriefing meeting one of
the comments noted was that pharmacists did not feel confident to undertake these
MURs with their chronic pain patients. This posed questions about the adequacy

and appropriateness of the training provided.

In the Gill, Taylor and Knaggs (2013) report, pharmacists undertook a half day
training. This included instruction about the BPI questionnaire, neuropathic pain and
the painDETECT (Section 8.2) questionnaire as well as the LESS PAIN (Section 8.2)
format for questioning (Gill, Taylor and Knaggs, 2013; Gill, Taylor and Knaggs,

2012).
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All of the pharmacists in the Bruhn et al. (2013) undertook a two day course prior to
the commencement of the research. This aimed to familiarise them with the
problems associated with chronic pain and to agree a common approach to the
treatment being recommended in the two arms of the trial in which they were

involved.

The MUR undertaken by Dougall, Harrison and Lowrie (2015) included recording a
VAS pain score. There was no mention in the report of training to undertake this

task.

The notes recorded about the MURs undertaken by Hadi et al. (2016), Thomas
(2012) and Coleman, Yangphaibul and Begovic (2013) suggest that they would be
encapsulated by the definition promulgated by the RPharmS. In the remaining

papers comments were restricted to reporting that an MUR was undertaken.

Bruhn et al. (2013) reported on an RCT which recruited 196 patients suffering with
chronic pain and who were randomly divided into three comparative treatment
groups: pharmacist review and prescribing, pharmacist paper review with referral
back to the GP for prescribing and TAU, ongoing care by their GP. This research
used the CPG, which scores 0 to 100. The CPG aims to enumerate the patient’s
pain intensity in combination with their pain related disability. This method of scoring
is complex and time consuming and insufficient research has been undertaken to

relate the scores obtained to the more usual 11-point VAS and BPI scales. In the
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pharmacist review and prescribing group, the CPG mean intensity score reduced
from 66.1 to 58.1 (P=0.002) at the six-month follow-up. This contrasted with the
pharmacist paper review and referral to the GP for prescribing group who only
reported a non-significant overall mean reduction in pain from 68.4 to 67.4. There
were no reported changes in the pain scores of the TAU group. The changes at six
months in all three arms for pain related disability were similar but smaller. The
guestionnaires were sent to participants at 3 months and 6 months after the research
had been completed included questions about their satisfaction with the research
process. In the ‘review and referral’ group patients questioned why the pharmacist
was not able to prescribe thereby avoiding another appointment and a longer wait for
treatment. All participating pharmacists and GPs were invited to take part in a semi-

structured interview and their responses recorded.

Dougall, Harrison and Lowrie (2015) reported on the success of a prescribing
pharmacist in this community pharmacy scheme. Sixty-four patients were referred by
a local GP for an MUR of the medicines used to treat their chronic pain in the
consulting room of the community pharmacy. Patients were seen initially and invited
to return for a second appointment. Twenty-two patients returned for at least one
follow-up appointment and of these 21 recorded two sequential VAS scores. The
mean VAS reduced from 5.6 to 4.0, a reduction of 1.6 (29%). This reduction
suggested that an MUR under these circumstances could be worthwhile and the
authors suggest that this work should be expanded. This paper made specific

mention of the difficulty of obtaining patient follow up data.

95



In Gateshead hospital a prescribing pharmacist was invited to join the pain
management team for a trial period of three months (Thomas, 2012). The mean pain
reduction reported for the cohort that were treated (n=29) with a pharmacological
intervention was a reduction in the pain score of 2.7 or 33%. There were no details of
how this improvement was achieved nor any mention of any pain changes in those
patients who did not receive a pharmacological intervention therefore it would not be
possible to make any general inferences from these results. The baseline pain score
was not reported but a calculation from the details reported suggested that the mean
baseline pain score was 8.2. The reduction in pain of (2.7) 33% was not dissimilar to
the (1.6) 29% reported by Dougall, Harrison and Lowrie (2015) from a much lower
starting pain score level. The author claimed that the cost savings on the medicines
used was sufficient to justify the long-term continuation of this service beyond three

months.

A prescribing pharmacist was invited to join the CPT at the Whittington Hospital in
London to assess the contribution which a pharmacist could make to a multi-
disciplinary team (Coleman, Yangphaibul and Begovic, 2013). The report outlines

the types of therapeutic changes made but made no mention of pain scores.

The case report published by Dumbreck and Cameron (2011) outlined a reduction of

pain for a patient attending a chronic pain clinic. The patient reported significant side

effects with co-codamol in the past and was reluctant to even consider the possibility
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of benefit from taking medicines, the aim was to minimise the use of pain medicines.
The prescribing pharmacist was invited by the team to review this patient to see
whether it was possible to overcome this resistance. On discharge the number of
medicines taken by the patient had reduced from seven to four and the patient’s VAS
scores had improved ‘worst’ from 7 to 5 and ‘best’ from 3 to 2. The prescribing
pharmacist’s intervention appeared to have facilitated a reduction in both the

patient’s pain and the number of medicines being taken.

A community-based nurse-pharmacist pain clinic was described by Hadi et al. (2012)
and Hadi et al. (2016). In this research the pharmacist undertook an MUR and the
nurse concentrated on the educating the patient about the use of their pain
medicines. A combined report was then sent to the GP with suggestions for
improving the patient’s therapy. The effect on pain scores were reported for a cohort
of 35 who were seen twice and the BPI-PSS ‘worst pain’ reduced by 6% from 8.0 to
7.5 (p=0.02), the ‘average pain’ reduced by 14% from 7.0 to 6.0 (p=0.02) and the
average BPI-PIS score reduced by 14% from 7.1 to 6.1 (p=0.02). These significant
improvements were, larger than that non-significant reduction in the CPG recorded
for the paper review and referral group in the Bruhn et al. (2013) study, but not as
large as that reported by the pharmacist prescribers in Thomas (2012) and Dougall,
Harrison and Lowrie (2015). These differences may be related to the face to face
component of the interventions. Comparisons with the Bruhn et al. (2013) study,
prescribing arm, were difficult because of the use of the CPCS rather than the 11

point NRS or BPI scales.
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The three final papers were conference overviews. Harrison (2015) reported a mean
baseline pain score of 7.0, Norman (2015) reported an overall pain score reduced
from 6.2 to 5.8 and Cosio and Lin (2014) reported a significant reduction in pain
severity. None of these reports gave any details about the pain scores used and

there were insufficient details to allow any other comparisons.

An overview of these results with regard to pain suggests that those pharmacists who
were prescribers achieved a greater reduction in pain than those who undertook a
review and referred back to the GP. Much more date would be needed before such

an impression could be confirmed.

In several of these papers the pharmacists were working as part of a CPT.
Systematic reviews have reported that multidisciplinary CPTs are the most effective
means of treating chronic pain (BPS, 2013; Kress et al., 2015; Cheatle, 2016) and
rehabilitation (Kamper et al., 2015). The possibility that at least some of the benefit
reported might have been as a result of the team effort was not addressed and

should be addressed in any future research.

The reported role of placebos in the medicinal treatment of pain (Muller et al., 2016;
McCartney, 2015) was not mentioned in any of these papers even though it is
reported that in clinical trials involving analgesics the placebo effect is always

observed (Vachon-Presseau et al., 2018). A Cochrane review has suggests that
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research trials for pain treatments should contain three arms, treatment, placebo and

treatment as usual (Hrobjartsson and Gotzsche, 2010).

2.5.6.2. Neuropathic pain

Seven of the twelve reports suggest that patients attending these consultations
arrived with pain identifiable as neuropathic, but were not currently receiving
appropriate therapy. The treatment of neuropathic pain is complex and there are
many reasons why this proportion of patients with chronic pain may not be receiving
treatment for suspected neuropathic pain. The complex interrelationship between
chronic pain and neuropathic pain was outlined in Section 1.5.3 (van Hecke et al.,

2014; Bouhassira et al., 2008; Freynhagen and Bennett, 2009).

Gill, Taylor and Knaggs (2013) reported that of the 176 patients involved in their
research, 101 completed the painDETECT questionnaire (Freynhagen et al., 2006)
which was aimed at elucidating lower back pain with neuropathic elements in
community or hospital. Of these 101 patients 23 returned a painDETECT score of
between 19 and 38 suggesting that they had a component of neuropathic pain within
their overall pain. Nine patients were referred back to their GP for possible
undiagnosed neuropathic pain. The authors went on to suggest that if these results
were extrapolated nationwide, community pharmacists could identify 50,000 cases of
neuropathic pain in a year. This figure depends upon the validity of the questionnaire

being used. Cruccu and Truini (2009) suggest that the questionnaires which include
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some form of appraisal for allodynia (DN4 and S-LANSS) achieve the greatest
sensitivity and specificity. On the other hand Bisaga et al. (2010) reported that the S-
LANSS was the least sensitive of DN4, S-LANSS and painDETECT at detecting
neuropathic pain. In a more recent review Harrisson et al. (2017) reported that the
frequency of diagnosis of neuropathic pain based upon a questionnaire depended
upon the questionnaire used. But this should not distract from the comment by
Cruccu and Truini (2009) that we badly need an objective means to measure pain
and pain intensity as well as response to treatment. This variation would not be too
problematic if the medicines that are used in the treatment of chronic pain were
effective. Unfortunately, the NNTs for a 50% reduction in pain with medicines used
in the treatment of neuropathic pain vary between 2.2 and 5.0. (McQuay et al., 1996;
Haroutounian and Finnerup, 2018; Beniczky et al., 2005) and therefore it is likely that
for some patients no treatment will ever be very effective. To make up for this lack of
efficacy it is suggested that at least four different therapeutic options for neuropathic
pain should be explored (Smith et al., 2012). Notwithstanding these difficulties if
pharmacological treatment could be given to the suggested 50,000 patients, this
could lead to an improvement in their wellbeing. On the other hand such treatment is
difficult to initiate successfully, requiring close review and monitoring and the side
effects at therapeutic doses which can be significant, would need to be balanced

carefully against any benefit.

Harrison (2015) reported on a pilot project to investigate the feasibility of community

pharmacists undertaking chronic pain reviews. During the extended MURs, which
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included the STarT back questionnaire (Traeger and McAuley, 2013), with the 20
patients in this cohort 11 patients reported symptoms of neuropathic pain. Of these
11, only one was taking medicines which were considered appropriate for the
treatment of neuropathic pain. The others were referred back to their GP with

recommendations to start appropriate therapy.

Four of the other reports allude to undiagnosed neuropathic pain. Suggestions by
the pharmacist for the optimisation of pain therapy for the cohort reported by
Coleman, Yangphaibul and Begovic (2013) specifically included adding amitriptyline.
In the case report presented by Dumbreck and Cameron (2011) the patient reported
symptoms to the pharmacist that suggested neuropathic pain and which reduced
after the addition of gabapentin to the patients’ therapy. Bauters, Devulder and
Robays (2008) reported on a pharmacist’s suggestions for improving pain control in
this cohort of 93 patients attending a hospital out-patient chronic pain clinic. One
third of the suggestions made by the pharmacist were for medicines, which would be
appropriate for the treatment of neuropathic pain. Finally the Norman (2015) abstract
summarised the changes found in this cohort of 39 patients attending a pharmacist
led chronic pain clinic. Pain scores and morphine equivalent doses went down but
the mean number of non-opioid adjuvant pain therapies i.e. treatments for

neuropathic pain (Pergolizzi, 2016) increased from 1.8 up to 2.0.

Clearly, none of these provide any robust research evidence about the frequency of

neuropathic pain in patients with chronic pain. In total of the 12 papers included in
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this systematic review seven refer in some way to improving therapy for neuropathic
pain. Any opportunities which pharmacist have to improve the therapy of patients
with neuropathic pain needs to be explored further, because patients with
neuropathic elements in their pain report higher pain intensities (Torrance et al.,
2006) and poorer quality of life (Smith et al., 2007) than those without neuropathic

elements.

2.5.6.3. Patients understanding of their pain medicines

Patient adherence to medicinal therapy in all chronic conditions is poor, about 50% in
‘developed’ countries (Yach, 2003) and this was famously commented on by
C. Everett Koop, one-time US surgeon general: “Drugs don’t work in patients who

don'’t take them” (Osterberg and Blaschke, 2005).

Poor adherence/compliance and concordance with medicines in general have been
widely examined. There is more understanding for this reluctance where there is
little relationship between a therapy and the possible benefits as has been reported
in the treatment of hypertension (Anker et al., 2019). But in the treatment of pain,
patients were often aware that less medication means more pain (Broekmans et al.,
2009). The reasons for this reluctance, which included failure to comply with their
pain prescriptions were not clear. Some patients were reluctant to take their pain
medicines because of a fear of unwanted side effects or concerns about addiction
(Pound et al., 2005; Horne et al., 2013). For others the reasons were more complex,

taking pain medicines in some way ceded aspect of control over their lives to their
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pain (Pellino and Ward, 1998). However, pharmacists have a responsibility to ensure
that patients understand how to take their medicines to maximise any benefit and
minimise any adverse effects (Graham and Brookey, 2008; Praska et al., 2005;
Kripalani et al., 2007) because some patients will struggle both with understanding
dispensing labels and/or the initiation and maintenance of complex dosage regimens
(Young et al., 2018). During a clinic consultation there is the opportunity to address
some of these concerns. Four papers retrieved by this systematic review (Dougall,
Harrison and Lowrie, 2015; Gill, Taylor and Knaggs, 2013; Thomas, 2012; Dumbreck
and Cameron, 2011) specifically reported that initially patients did not take their
analgesics as prescribed or recommended and that advice from the pharmacist led to
better outcomes for their pain. In addition, (Coleman, Yangphaibul and Begovic,
2013; Bauters, Devulder and Robays, 2008) both reported working with patients to
optimise their analgesia even though neither include any pain scores which would

have confirmed such a claim.

NICE reports that controlling chronic pain is challenging and that prescriber’s focus
should be on reducing pain in a way which improves the patients quality of life (NICE,
2017). But, pain medicines come with a multiplicity of side effects as discussed in
Section 1.5: opioid induced nausea (Moore and McQuay, 2005), constipation (Collett,
1998), NSAIDs and gastric ulceration (Davis and Robson, 2016), gabapentinoid
induced brain fog (Zaccara et al., 2011) and TCA induced dry mouth (Cookson,
1993). An MUR provides a pharmacist with the opportunity discuss the dilemma of

efficacy versus side effects with the patient. This discussion should lead patients to a
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better understanding of their pain medicines about how to improve efficacy and

minimise side effects.

The role of the pharmacist has changed and expanded as the use and efficacy of
medicines in health care has been transformed. All such changes are aimed at
better utilisation of the knowledge, which pharmacists have about medicines and
medical conditions and attempting to ensure that patients got the best benefit from
their medicines. The contribution that a pharmacist can make in the treatment of
chronic pain is recognized by some patients. In the report of their research Gill,
Taylor and Knaggs (2013) included ‘individual statements’ from the satisfaction
surveys that patients were asked to complete: ‘The pharmacist helped me
understand how my medication would improve my pain’ and ‘The pharmacist helped

me address possible side-effects’.

2.5.6.4. Cost implications of pharmacist intervention

The supporting data in the papers included in this systematic review about the costs
associated with pharmacists’ interventions beyond dispensing prescriptions for pain
medicines were very limited. In a pilot study which was aimed at determining
whether a pharmacist would add value to an MSK chronic pain service (Coleman,
Yangphaibul and Begovic, 2013), four physiotherapists were interviewed, in a semi-
structured way, after the pharmacist’s interventions were completed. The reported

summary presented the opinion that pharmacist added value to the service by
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providing specialist advice for the patients, which maximized adherence and
improved the patient experience. At the end of the pilot, the service was continued
and expanded from one to two days a week, but the cost benefits were not discussed

further.

Another report was not as positive. An the end of the Bruhn et al. (2013) research all
participating pharmacists and GPs were invited to take part in a semi-structured
interview and their responses recorded verbatim. Comments made by GPs about
the pharmacists’ suggestions in the ‘paper review and refer group’ included ‘tinkering
around the edges”, “tried this before” and “when we are short of cash, is this an

appropriate use of resources?”.

The total cost of the individual arms of this research were investigated separately
(Neilson et al., 2015). Medicine costs were taken from the BNF, appointment costs
from the Scottish Health Service Cost Book and pharmacist and GP time from the
Personal Social Serviced Research Unit. These were balanced against the gain in
quality-adjusted life years (QALY). The final account suggested that the intervention
of a pharmacist was probably not cost effective but the numbers were too small to

give a definitive answer.

The Neilson et al. (2015) paper specifically excluded from their accounting any costs

borne by the patients, travel, carer costs and loss of employment as well as the

associated societal losses because these were not relevant to the health service
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costs. Such omissions are however apposite because Maniadakis and Gray (2000)
reported that the total cost of back pain for the UK in 1998 was at least £6.650b,
£1.632b (25%) for direct health care costs and £5.018b (75%) for informal care and
lost productivity. If the difference between the costs of the three arms was not
certain after excluding none NHS costs it would be interesting to see the results
recalculated in a way which included the additional costs as calculated by
Maniadakis and Gray (2000). Many of the costings used by Neilson et al. (2015)
were from the same sources used by Maniadakis and Gray (2000). Therefore, it
should not be difficult to recast the comparative costs in a way which included the
non-NHS costs or some agreed proportion of them. There is ongoing debate about
the appropriateness of the basis upon which QALYs (Section 8.2) are calculated
(Kirkdale et al., 2010). On the other hand, Harrison (2015) and Thomas (2012)
suggest that the additional costs associated with a pharmacists interventions could
be offset by savings from within the drugs budget. This is not completely fanciful
because Neilson et al. (2015) did comment that the most significant part of the
expenditure in any of the three arms of this study were the costs of the medicines

being prescribed.

Dougall, Harrison and Lowrie (2015) suggests that the cost effectiveness of a
pharmacists’ intervention into the treatment of chronic pain needs further
investigation. This finding was contrary to the report by Bauters, Devulder and

Robays (2008) which specifically stated that the intervention of a clinical pharmacist
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in this way in the treatment of chronic pain was not cost effective. The remaining

reports made no mention of costs.

In times of financial constraint, it is important that costs are investigated. However,
given the difficulty of treating chronic pain it is important that effective therapy is not
constrained by the cost of the medicines (RCGP, 2013). This highlights the
significance of the Maniadakis and Gray (2000) report and the comment about
medicine costs in the Neilson et al. (2015) report. Overall, the papers retrieved by
this systematic review, reported that a pharmacist in a CPS led to a reduction in pain,

but the cost benefit was as yet undefined.

2.6. Conclusion

A systematic review of the literature was undertaken to ascertain the extent of the
published data about the benefit that a pharmacist working as a member of the CPT
can bring to the treatment of chronic pain. The small number of new research papers
which had been published indicated that the pharmacist had made a positive
contribution to the patients’ pain, however the evidence base for this assumption was
generally of poor quality, based upon four papers, three brief reports and one RCT

(NIH, 2018; Jadad et al., 1996).

It is reported that the best outcomes in the treatment of chronic pain result from a

multi-disciplinary team effort (BPS, 2013; Kress et al., 2015; Cheatle, 2016). As most
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of this research took place within a CPT it is difficult to truly separate out the

pharmacists’ contribution.

These research projects were undertaken in community pharmacies, hospitals,
clinics and GP surgeries. A key intervention was the pharmacists MUR either face to
face or paper based. In future, greater effort needs to be he made to specify in detalil

this part of the research in order to clarify the impact factor of the intervention.

From these papers it would appear that there are indications that amongst patients
suffering with chronic pain there is some unsatisfied need for the appropriate
treatment of neuropathic pain. The diagnosis of neuropathic pain is problematic and
its treatment difficult. Therefore, it was unclear what was the cause of this unmet
need: was it lack of diagnosis, a failure of therapy resulting from ineffective medicines
or a lack of treatment or a reluctance on the part of the patient to engage with their

treatment.

Many of these papers reported either a lack of compliance with prescribed pain
medicines or lack of understanding about how to take their medicines. There was no
indication in these papers about whether the pharmacist’s intervention resulted in an
improvement in the patients’ pain scores because the patient’s prescriber improved
the patient’s therapy or because the patient better used the therapy they had been

prescribed.
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The additional cost of the inclusion of a pharmacist in a CPT is not insignificant. The

opinions from the staff and patients who interacted with the pharmacist were largely,

but not completely supportive. The analysis of costing which was done indicated that
this addition was not cost effective, but this analysis was not free from bias and it did

close with the suggestion that the analysis was too small to be certain of the

outcome.
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CHAPTER 3 AIMS & OBJECTIVES

3.1. Aims

This research set out to determine whether a consultation with the pharmacist, within
the multidisciplinary CPT in South Staffordshire and any resulting medicines advice
and education changed patient use of their pain medication. If so, did this improve

their use of their pain medicines, pain scores or medicine side effects.

3.2. Objectives

Patients were seen at normal CPS pharmacist clinic appointments on two occasions
separated by four months. The following objectives were assessed and recorded at
both appointments
i.  Assess and characterise the patients pain using the BPI questionnaire
(Appendix 8.4.2)
ii. Assess and characterise the patients neuropathic pain using the S-LANSS
questionnaire (Appendix 8.4.3)
iii.  Take a full medication history using the Researchers Drug Dataset
qguestionnaire (Appendix 8.4.4) to determine medicines actually taken and any
resulting benefit

iv.  Explore patients attitudes towards compliance with their pain medicine therapy

with the help of the BPI questionnaire

The differences between the results at the 15t and 2" appointments were then

compared for any changes.
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CHAPTER 4 METHOD

4.1. Introduction

This chapter will commence with the ethical approvals obtained before this research
commenced and the subsequent protocol amendment. It will then lay out the detail
of the patient recruitment, the inclusion and exclusion criteria and the research
processes including the intervention. It will conclude with details of the data handling

and statistical review.

4.2. Ethical approval

Ethical approval for this research was sought and received from
i.  University of Birmingham approval ERG Reference: RG 14-049 dated 61"
January 2016.
ii.  NHS ethical approval from Brighton and Sussex NRS Committee —

16/LO/0353 — IRAS 181743 — NHS SSI 287948

It was anticipated at the commencement of the research period that sufficient
patients would be recruited through the normal clinic appointment system.
Unfortunately, whilst this research was extant a new Patient Administration System
became operational within the Trust and there was concern that this might create a
problem with recall appointments. In anticipation of such a shortfall in numbers, a
Protocol amendment was sought and approved, seeking permission to contact

patients by phone if necessary, to complete the research project. This proved
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unnecessary and all the patients who had been enrolled were offered a 2"

appointment except for those who had been discharged from the CPS

4.3. Patient recruitment

The referral pathway of patients to the pharmacist’s clinic is summarised in Figure

4.1.

Patients always arrived at their first full appointment with the pharmacist by one of
two routes.

i.  Patient referral from another member of the CPT.
Any other member of the CPT was able to refer a patient to the pharmacist’s clinic.
Such a referral would normally occur when member of the team was concerned

about one or more of the following aspects of the patient behaviours

o

Taking their medicines incorrectly even after advice.

b. Appeared to have unresponsive central sensitisation or neuropathic pain.

c. Taking doses of strong opioids whilst still reporting high levels of pain

d. Expressed a wish to reduce their use of strong opioids

e. Lacked confidence in the healthcare professional managing their medicines
f. Specifically asked for a second opinion with the pharmacist

g. Demonstrated a lack of understanding about their medication

h. Expressed anxiety about addiction
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These referral criteria encourage team members to make appropriate patient
referrals to the pharmacist when they believe that advice about their pain medicines
would give them benefit, irrespective of any other facet of their treatment. The pain
of the patients in the research cohort was no different, overall, to those seen prior to
the commencement of the research. Patients with pain associated with a painful
physical condition such as arthritis were only referred to the pharmacist where this
had caused pain which was disproportionate to that which would be expected for that
particular condition. The referrals to the pharmacist’s clinic therefore contained a
disproportionate number of patients suffering with pain ‘wind-up’ or ‘central
sensitisation’ (Appendix 8.2). Referrals also included patients who demonstrate a
lack of understanding of the role of pain medicines in their treatment or who were

reluctant to become involved with the use of pain medicines.

ii. Patient self-requested an appointment following pharmacist’s presentation at a
PMP.
The pharmacist’s presentation and subsequent discussion at the PMP occupied half
of one three-hour session (90 minutes). At that time the role of medicines, in the
treatment of chronic pain were outlined along with suggestions for how pain
medicines could best be used. At the end of the presentation/discussion patients
were offered the opportunity for an informal conversation over coffee or a later

individual clinic appointment.

All patients in this research cohort were recruited in one of these two ways
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Figure 4.1 Flow diagram of referral process into the pharmacist clinic,
including the research appointments
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4.4. Research process

Prior to the commencement of the research all members of the CPT were briefed
about the protocol and the consent process. Therefore, once the research had
commenced when a member of the CPT referred a patient to the pharmacist they
explained the pharmacist was undertaking a research project, provided patients with
verbal information about the project and began the consent process, emphasising

that participation was voluntary and would not influence their care in any way.

During the research period all patients attending for a pharmacist’s appointment were
offered the opportunity to participate in the research. The letters inviting patients to
attend the pharmacist’s clinic were sent at least two weeks prior to the clinic
appointment and contained, in addition to the normal appointment letter the following
paperwork, which had been approved by the Brighton and Sussex NRS Committee
NHS ethics committee.

i.  Patient Information Sheet (PIS) (Appendix 8.3.1).

ii. Patient Consent Form (PCF) (Appendix 8.3.2).

iii.  Patient’s Pain Medicine Question (PMQ) (Appendix 8.4.1). A bespoke
qguestionnaire asking about the pain medicines patients were currently taking
or had taken in the past.

iv.  The BPI (Appendix 8.4.2). A self-completion questionnaire, which included
questions about pain intensity, pain medicines and the patients’ attitude
towards the use of pain medicines. This was validated for use in Chronic non-

cancer pain by Keller et al. (2004) who collected data on 250 patients with
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arthritis and low back pain at two time points and compared this with other
generic pain scales.

v. The S-LANSS questionnaires (Appendix 8.4.3). A self-completion
questionnaire to determine the presence of neuropathic pain. This was
validated for self-assessment and postal research by comparing results from
interviews with results from the questionnaire for the same groups of patients

(Bennett et al., 2005).

After enquiries by the researcher it was understood that both the BPI and S-LANSS
qguestionnaires were freely available for NHS research. The S-LANSS questionnaire
had been issued to the patients attending the pharmacist’s clinic for a number of
years. This was used to inform the pharmacist’s approach to the discussion about
the type of pain from which the patient was suffering. The BPI short form is a
standard outcome measure used by the CPS. This was changed for the pharmacist
research because the complete BPI includes questions about the patient’s use of

medicines in relation to their pain.

Additional copies of all the paperwork were available in clinic if required.

All patients in this research cohort undertook the same, minimum, intervention and

the same questionnaires were used. The same records were made for each patient.
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Letters offering appointments were issued at least two weeks in advance of the clinic

date. Therefore, patients would have two weeks to consider whether they wished to

enter into a discussion with the pharmacist about participating in the research.

At the 18t appointment, the opening discussion determined whether the patient was

prepared to consider participating in this research project. If the patient was willing to

participate the pharmacist would:

Vi.

Vii.

Ensure that the patient understood the PIS.

Ensure that the patient was given the opportunity to ask any questions.
Confirm with the patient that their treatment would be exactly the same
whether or not they agree to participate in the research.

Confirm with the patient that they were free to withdraw from the research at
any time without any change to their treatment

Confirm with the patient that the research process would only involve looking
at the information, which was the same in every way as a normal clinic
session, with the exception of the complete rather than short version of the
BPI.

Agreed with the patient that if they were willing to participate then together the
patient and the researcher would sign the PCF.

Record a 'Patient Identification Number', to ensure patient anonymity in
subsequent data analysis. This number was stored securely, separate from

any other information.
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Once the patient had agreed to participate, the clinic appointment followed the
normal format viz. characterisation of their pain, a full medical history, understanding
of the effectiveness of each pain medicine used and pain medicine optimisation
advice. At the end of the appointment an agreement was reached about any

suggested changes to therapy and a follow-up appointment was arranged.

Patients were asked to complete the questionnaires sent with their appointment letter
prior to attending for their 15t and 2" clinic appointments. These included the

following quantitative pain scales.

i.  The eleven-point (0-10) NRS

ii.  The BPI pain severity scale (BPI-PSS) comprised four, eleven-point scales
viz. worst, best, average and now. The information which accompanied the
BPI suggested that each of these scores was valid of itself as was the mean
overall PSS if all four scores are available (Cleeland, 2009).

iii.  The BPI pain interference scale (BPI-PIS) comprised seven, eleven-point
scales viz. general activity, mood, walking ability, normal pain, relationships,
sleep and enjoyment of life. The information which accompanied the BPI
suggested that each of these scores was valid of itself as was the mean
overall PIS. The mean was also as regarded as valid if four or more scores
were included (Cleeland, 2009).

iv. The S-LANSS scale.
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Following the 15t appointment, regardless of whether the patient was participating in
this research a letter was sent to the GP, with copy to the patient, outlining any

agreed suggestions for improving their treatment.

All of the data collected during each clinic appointment from both the questionnaires
and the conversation was recorded on the Researchers Drug Datasheet (Appendix
8.4.4). These data were then used to create a spread sheet which became the basis

for subsequent analysis.

Letters inviting patients for their follow-up appointment, at least four months after the
initial appointment contained the same documents and questionnaires as their
original invitation letter. Four months was chosen to allow the pharmacist letters to
be prepared, posted and delivered, for patients to arrange an appointment with their
GP to discuss and agree any new medicine plan and finally time for any changes in.

therapy to become effective.

At their 2" appointment all research participants were asked to re-confirm their
willingness to proceed as before even though continued attendance was regarded as
indicative of implied consent. The datasets collected for both the 1st and 2d

appointments were based upon the same questions.
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Following the 2" appointment, regardless of whether the patient was participating in
this study, a letter was sent to the GP, with copy to the patient. If a third appointment
was necessary this took place outwith the research according to normal clinical

practice

The datasets from the two clinic appointments, comprising S-LANSS and BPI
information as well as a detailed resume of pain medicines used and their
effectiveness were them examined for any (statistically significant) changes including
i.  Pain scores
ii. Pain medicines used
iii.  Perceived effectiveness of pain medicines used

iv.  Answers to questions 24-30 in the complete BPI (Appendix 8.4.2)

Each patient who agreed to participate in the research was asked if they were willing
for their GP to be approached by the researcher as part of the study. If the patient
consented the Practice Manager of the patient’s General Practice was informed
about the on-going research. In addition, the practice manager was approached later
for information about any extant protocols used by the Practice for the treatment of

Chronic Pain.

4.5. The intervention

The intervention, took place during each clinic appointment and lasted between

45mins and one hour. Firstly, an MUR was undertaken. As full a history, as
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possible, of the patient’s pain medicines to date and the effectiveness of individual
pain medicines was recorded. Other medications, including OTC products, were also
reviewed because of the possibility of drug duplications or interactions. Explanations
were then given to the patients about how their pain medicines could best be used to
treat their pain. Two points were always included. Firstly, the patient needed to be
aware of whether the pain medicines being take were helpful. Secondly, that they
should have an action plan for using their pain medicines when their pain flared or to
facilitate important necessary life events which had the potential to cause pain. The

agreed salient points were included in the letter to the patients GP.

4.6. Research guidelines

4.6.1. CHECKLIST FOR COHORT STUDIES

The STROBE Statement (Strengthening the reporting of observational studies in
epidemiology) set out a suggested checklist of items that should be included in a
cohort study (ISPM, 2014). This guidance was followed during the planning of this

research.

4.6.2. CHECKLIST FOR BIAS CONTROL

A checklist promulgated by the Cochrane Collaboration to minimise bias in cohort,
observational studies was published in 2018 (Cochrane, 2018). This includes eight
points which should be considered when undertaking such studies to minimise bias

in any results and ranked each between ‘definitely yes’ and ‘definitely no’.
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Comparison of this research process with the Cochrane bias tool revealed that there
was a chance of bias in this research. All patients included in this research were
suffering with chronic pain and were expected to have high pain scores at
presentation. The sub-group who were referred to the pharmacist’s clinic were at
approximately the same point in their care and within the same time frame. They
were all exposed to the same processes during consultations with the pharmacist
and similar data were recorded for each patient. The data for patients who were
seen once and those who were seen twice was kept separate and used either as

total data or paired data.

4.7. Inclusion and exclusion Criteria

The following Inclusion and Exclusion criteria were applied to this research.

4.7.1. INCLUSION CRITERIA

i.  Adult patients attending the Chronic Pain Service in the South Division of the
Staffordshire and Stoke on Trent Partnership NHS Trust

ii. Patients who were willing and able to give full, voluntary, informed consent.

4.7.2. EXCLUSION CRITERIA

i.  Patients who were not willing or not able to give full, voluntary informed
consent
ii. Patients who were not able to fully comprehend the paperwork through age,

incapacity or insufficient literacy in English
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iii.  For patients’ not able to read the research paperwork because of insufficient
literacy in English. If a translator was advised for the patient’s clinic
appointment and was available then an effort was made to include these
patients. As a researcher self-funded study there were no funds for the
translation of any paperwork into other languages.

iv.  Patients taking medicines in a separate clinical trial, which may confound the

results of this research.

4.8. Data handling and security

All the data collected for this study was handled in accordance with Trust and

University procedures.

All data from the ‘Researchers Drug Datasheet’ was transferred to Excel and
Software Package for Social Science (SPSS) version 19.0 research spreadsheets for

analysis.
Each patient attending the Chronic Pain Service had a unique set of notes, relating

solely to the CPS. These records were accessible only to the staff employed within

the CPS.
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All patients who were entered into this study were given a unique sequential number
starting with M(ale) or F(emale). The file linking these numbers and the patient’s

name was stored separately.

During this study, all patient research data was stored on Trust encrypted computers,
which were controlled by the Trust's governance policies. Any paper records were
stored in a Trust office along with other patient records in a locked filling cabinet in a

locked office.

4.9. Statistical review

4.9.1. STATISTICAL ANALYSIS

Prior to the commencement of data analysis statistical advice was sought from
James Hodson (Hodson, 2017), Institute of Clinical Sciences, Medicine and Medical

Education, University of Birmingham.

This study cohort was made up of patients suffering with chronic pain who had been
referred to the pharmacist’s clinic. As a result, it was highly likely that their pain
would be skewed towards higher results on a 0-10 NRS pain scale and a 0-24 S-
LANSS scale, resulting in a non-normal distribution. Therefore, prior to any analysis,

pain scores were assessed for normality.
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4.9.2. POWER CALCULATION

No data were available to estimate the degree of improvement that would be
expected from any intervention, nor what distribution these improvements would
take. For this reason, the power calculation was performed based on a sign test,

using the assumptions set out below by the statistician.

The recruitment target for this research was for 100 patients to be recruited between
April 2016 and August 2017. Assuming that 80 patients returned for a second
appointment after four months, the minimum detectable difference would be that 66%
of patients show some degree of improvement in their VAS or S-LANSS pain scores

at their four months follow up, based on 5% alpha and 80% power’ (Hodson, 2017).
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CHAPTER 5 RESULTS

5.1. Introduction

This chapter will set out the demographics of the patients involved in this research. It
will then record the patients NRS and S-LANSS pain scores and the pain medicines,
which they reported using at their 15t visit. It will then examine any changes in pain
scores and perceptions of the effectiveness of their pain medicines, which the
patients reported between their two clinic visits. It will conclude with any changes in

patients’ attitude towards their pain medicines.

5.2. Baseline information about the research cohort

The aim was to recruit 100 patients between April 2016 and August 2017

Much of these data were extracted from the BPI and S-LANSS questionnaires.
These are relatively complex questionnaires to complete, unsupervised and not
every patient provided an answer to every question. There was insufficient clinic

time to go through each questionnaire with each patient.

5.2.1. DEMOGRAPHICS OF PATIENTS AT ENROLMENT

Every patient referred to the pharmacist was offered the opportunity to participate in

this research and Table 5.1 shows the distribution of the patients recruited between
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each centre. Because of the way that patients were recruited to this research

(Section 4.3) no inferences can be drawn from the overall numbers at each clinic.

The English Indices of Deprivation 2015 divides the country into small areas from 1,
the most deprived to 32,844 the least deprived. This index is based upon aliquots of
1,500 people and ranks then according to seven domains: income, employment,
education, health, crime, housing and environment. These data can be used to track

individual areas over time or compare areas geographically (GOV-UK, 2015).
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5.2.1.1. Distribution of cohort across clinics and relative deprivation of each clinic locations

Table 5.1 Distribution of the research cohort between the five centres (n=100)

Clinic location | Rank position out of 32,844 | Deprivation level at | Male (n=27) | Female (n=73) | Total (100)
(where 1 is most deprived) this location (%)* (%)*
Burton 4,393 20% most deprived 5 (19%) 12 (16%) 17
Lichfield 11,524 40% most deprived 6 (22%) 11 (15%) 17
Tamworth 16,701 50% least deprived 3 (11%) 11 (15%) 14
Rugeley 8,589 30% most deprived 8 (30%) 18 (25%) 26
Stafford 8,272 50% most deprived 5 (19%) 21 (29%) 26
Total 27 (100%) 73 (100%) 100

* percentage at this location

The literature suggests that there may be a relationship between social deprivation and chronic pain. Therefore, the UK Index of

Deprivation 2015 metric for the five centres areas were included. (GOV-UK, 2015).




5.2.1.2. Age distribution of research cohort

A systematic review by Fayaz et al. (2016) reported that chronic pain increases with
age. This normally collected data were included to compare this research cohort with

the Fayaz et al. (2016) results. The age distribution was set out in Figure 5.1.

Frequency of ages
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Patient age in years in decile groups

Figure 5.1 Distribution of the ages by deciles of member of the cohort at
enrolment (n=100)

There was a wide distribution of ages. The greater proportion of males were aged
over 50 years with the largest decile in females being between 40 and 49 years. The

mean age was 51.
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The numbers of patients in each major decile are set out in Table 5.2. The table also
includes the number of patients with NRS>=7 and S-LANSS>=12 pain scores in the

same decile groups.

In all age groups over 82% of patients presented with severe pain, defined by Breivik
et al. (2008) as NRS >=7 and more than 49% of patients reported an S LANSS score
of >=12 which Bennett (2001) suggested as indicative of elements of neuropathic
pain. Not all patients who had an NRS>=7 had an S-LANSS score >=12 and vice

versa.

130



LEL

Table 5.2 Age of patients in the cohort with NRS>=7 & S-LANSS>=12 (n=100)

Age at 1s! Male (n=27) Female Total Total with Total with Total with both NRS>=7
appointment (%)* (n=73) (%)* (100) NRS>=7** S-LANSS>=12** & S-LANSS>=12**
(years)

Up to 39 1 (4%) 11 (15%) 12 10 (83%) 6 (50%) 5 (42%)

40 <49 7 (26%) 31 (42%) 38 34 (89%) 23 (61%) 22 (58%)

50 <59 10 (37%) 13 (18%) 23 19 (83% 13 (57%) 11 (48%)

60 <69 5 (19%) 8 (11%) 13 12 (92%) 9 (69%) 8 (62%)

>70 4 (15%) 10 (14%) 14 13 (93%) 7 50%) 7 (50%)

Total 27 (100%) 73 (100%) 100 88 (88%) 58 (58%) 53 (53%)

* Percentages are of the total in this group - male or female

** Percentages are the number in this age group with this pain score




5.2.1.3. Time since receiving their diagnosis (BPI question 6)

In order to take account of any impact the period of time patients had waited prior to
being referred to the CPS and then seen in the pharmacist’s clinic, the waiting time

was recorded.
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Figure 5.2 Time that patients reported waiting (months) (n=85).

The BPI questionnaire asks patients to record the time since diagnosis in months.
Some patients did not have a (remembered) diagnosis or a definite start point for
their chronic pain. Most were reporting the time since the commencement of their

pain.

More than half of the patients had experienced their pain symptoms for more than 36

months. The mean waiting time for males was 105.9 and for females 106.1. The
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median for male patients was 67.5 months and for female patients 60 months. The

range of waiting times was one month up to 47 years.

5.2.1.4. Educational achievement, employment and relationship status of

the research cohort

In order to compare the demographics of this cohort with previous research, and to
set markers for the future the educational status, employment status and patient
relationships as recorded in the BPI are tabulate below. Most members of the cohort
had some level of educational achievement, the largest employment groups were
retired or unemployed and the majority of the cohort were married. The number of
patients with the worst pain (NRS>=7 and S-LANSS>=12) were also included in

Tables 5.3, 5.4 and 5.5.

Table 5.3 Baseline, patients’ educational achievements with NRS>=7 and S-
LANSS>=12 (n=100)

Educational status Male 27 | Female | Total Education with

at 1stappointment (%)* 73 (%)* 100 | NRS>=7 & S-LANSS>=12 (%)**
Leftschool with o | g 530y | 14 (19%) | 23 16 (70%)

formal qualifications'

GCSE or equivalent 10 (37%) | 33 (45%) 43 21 (49%)

A level or equivalent 2 (7%) 10 (14%) 12 6 (50%)

Degree or equivalent | 5(19%) | 12 (16%) 17 8 (47%)

Not stated 1 (4%) 4 (5%) 5 2 (40%)

Total 27 73 100 53

* Percentage with this qualification in this group
** Percentage with this pain score in this educational group
I These titles equate as nearly as possible with those in the BPI
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Table 5.4 Baseline, patients’ employment status with NRS>=7 & S-LANSS>=12

(n=100)

Employment status' | Male 27 | Female 73 | Total | Employment with NRS>=7
at 1st appointment (%)* (%)* 100 & S-LANSS>=12 (%)**
Employed f/t 2 (7%) 7 (10%) 9 5 (56%)
Employed p/t 0 7 (10%) 7 4 (57%)
Homemaker 0 9 (12%) 9 5 (56%)

Retired 11 (41%) | 19 (26%) 30 15 (50%)
Unemployed 9 (33%) 16 (22%) 25 14 (56%)

Not stated 5(19%) | 15 (20%) 20 10 (50%)

Total 27 73 100 53

* Percentage with this employment status in this group
** Percentage with this pain score in this employment group
I These titles equate as nearly as possible with those in the BPI

Table 5.5 Baseline patients relationship status with NRS>=7 & S-LANSS>=12

(n=100)

Relationship status' | Male 27 | Female 73 | Total | Relationship with NRS>=7
at 1st appointment (%)* (%)* 100 & S-LANSS>=12 (%)**
Married 13 (48%) | 38 (52%) 51 28 (55%)

Single 6 (22%) | 10 (14%) 16 7 (44%)
Divorced/separated 5 (19%) 15 (21%) 20 12 (60%)
Co-habiting 0 3 (4%) 3 1 (33%)

Widowed 2 (7%) 5 (7%) 7 3 (43%)

Not stated 1 (4%) 2 (3%) 3 2 (67%)

Total 27 73 100 53

* Percentage with this relationship status in this group
** Percentage with this pain score in this relationship group
I These titles equate as nearly as possible with those in the BPI
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5.2.1.5. NRS and S-LANSS scores at enrolment

Pain scores represented by NRS and S-LANSS scales were recorded at 1st and 2n
visits to determine any changes between appointment. As predicted patients
referred to the CPS had high initial NRS scores with a skewed distribution towards

higher pain scores. (Figure 5.3).
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Figure 5.3 Initial NRS pain score for each member of the cohort (n=100)

These results indicated that the NRS pain scores were not normally distributed.
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Initial S-LANSS scores however were variable with no pattern of distribution across

the score range of 0 — 24 (Figure 5.4)
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Figure 5.4 Initial S-LANSS score for each member of the cohort (n=100)

These results indicate the S-LANSS scores are not normally distributed

Table 5.6 Baseline patients’ mean pain scores for the cohort (n=100)

Baseline pain scores for Male 27 Female 73 Total 100
research cohort

Mean NRS (0-10) pain score 8.3 8.1 8.1
Mean S-LANSS (0-24) if >=0 13.7 14.2 14.1

Mean pain score values are presented in Table 5.6. Although the data were not
normally distributed, means pain score values are included for comparison with the

mean pain score values presented in published literature.
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5.2.1.6. Reluctance of research cohort to take their pain medicines

Objective 4 of this research was to investigate patients’ attitudes towards their pain

medicines. At their 18t appointment almost one patient in five (Table 5.7) declared

that they were reluctant to take their pain medicines, at the outset of their clinic

appointment.

Table 5.7 Patients’ reluctance to take pain medicines at 15t appointment (n=18)

Expressions of reluctance to take

with NRS>=7 and S-LANSS >=12

medicines (percentage of Male Female Total (%)
‘reluctant’ group)

Reluctant to take pain medicines 6 12 18
Reluctant to take pain medicines 5 11 16 (89%)*
with NRS >=7

Reluctant to take pain medicines 5 10 15 (83%)*
with S-LANSS >=12

Reluctant to take pain medicines 3 9 12 (67%)*

* Percentage with this pain score of ‘reluctant’ group (n=18)

As shown in Table 5.7 a high percentage of patients with pain scores indicating

severe pain and elements of neuropathic pain reported a reluctance to take their pain

medicines.
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5.2.2. USE OF MAIN GROUPS OF PAIN MEDICINES AT ENROLMENT

The published literature contains suggestions that the severity of pain and the use of
pain medicines was related to social class and/or levels of deprivation (Bonathan,
Hearn and Williams, 2013; Wakefield et al., 2016; Torrance et al., 2006; Chen et al.,
2019; Carr and Moffett, 2005; Morgan, Conway and Currie, 2011). Therefore, in
Table 5.8 the use of pain medicines is presented by CPS clinic location and level of
deprivation. Table 5.9 expands this to include the use of strong opioids and

medicines for neuropathic pain in relation to NRS >=7 and S-LANSS >=12.

In Burton, the most deprived area, the proportion of patients who reported taking of

mild/moderate opioids was greater, whilst the proportion of NSAIDs was lower than in

the other centres.
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Table 5.8 Patients use of pain medicines by location 1st appointment by location

Location | Rank deprivation | Number in | Taking (%)* Taking (%)* Taking (%)* Taking (%)* Taking (%)*
where 1 is most cohort at | paracetamol | mild/moderate strong neuropathic NSAIDs at
deprived this at each opioids at opioids at meds at each each
(of 32,488) location location each location | each location location location
Burton 4,393 17 14 (82%) 14 (82%) 6 (35%) 13 (76%) 6 (35%)
Lichfield 16,701 17 12 (71%) 8 (47%) 7 (41%) 11 (65%) 10 (59%)
Tamworth 11,524 14 8 (57%) 8 (57%) 5 (36%) 10 (71%) 8 (57%)
Rugeley 8,589 26 17 (65%) 12 (46%) 6 (23%) 18 (69%) 13 (50%)
Stafford 8,272 26 16 (62%) 11 (42%) 12 (46%) 20 (77%) 13 (50%)
Total 100 67 53 36 72 50

* Percentage taking this pain medicine at this location




Table 5.9 Patients with NRS >=7 and S-LANSS >=12 by location and the

numbers of these taking ‘strong opioids’ or neuropathic medicines

Number in cohort | Number with NRS Number with
at this location >=7 (%)* S-LANSS >=12 (%)*
Burton 17 15 (88%) 12 (71%)
Lichfield 17 14 (82%) 11 (65%)
Tamworth 14 12 (86%) 7 (50%)
Rugeley 26 23 (88%) 13 (50%)
Stafford 26 24 (92%) 15 (58%)
Total 100 88 58
Number in cohort | Number with NRS Number with
at this location | >=7 taking strong S-LANSS >=12 taking
opioids (%)** neuropathic medicines (%)**
Burton 17 6 (40%) 9 (75%)
Lichfield 17 5 (36%) 8 (73%)
Tamworth 14 5 (42%) 6 (86%)
Rugeley 26 5 (22%) 9 (69%)
Stafford 26 11 (46%) 12 (80%)
Total 100 32 (36%) 44 (76%)

* Percentage with this pain score at this location
** Percentage taking this pain medicine with this pain score at this location

Stafford had the highest proportion of patients with an NRS >=7 and at the same time

had the highest proportion of patients taking strong opioids. Burton had the highest

proportion of patients with an S-LANSS >=12 and one of the lower proportions of

patients taking medicines appropriate for this condition. Overall, a third of patients

with an NRS >=7 were taking strong opioids and three quarters of patients with an S-

LANSS >=12 were taking medicines appropriate for this condition.
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5.3. Changes in pain scores between visits

5.3.1. INTRODUCTION

This section will set out changes in the pain scores recorded in the BPI and S-
LANSS between the 1st and 2" appointments. It will focus on those which changed

significantly but mention those that did not.

The number of patients who returned for a 2"9 appointment was 55, between July
2016 and November 2017. The number of patients who answered individual
questions in the questionnaires used varied from question to question. The following

changes in pain scores were from paired patients (n) unless otherwise stated.

The pain score information collected from each of the patients in this research was

from four pain scales as described in Section 4.5 (Section 8.4.2 and 8.4.3).
5.3.2. STATISTICAL ANALYSIS

Prior to undertaking any statistical analysis, bar charts were produced of the
frequency of occurrence of each NRS and S-LANSS pain scores of the cohort
(Figure 5.3 and 5.4). Neither the NRS or S-LANSS scores were normally distributed,

therefore, non-parametric statistical tests were applied.

In the event only 55 patients returned for a 2"¢ appointment. Advice was sought from

the statistician, about whether this reduced total was sufficient for meaningful
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analysis. The advice was that the statistical tests suggested for use (Wilcoxon
Signed Rank test, McNemar test and Fisher exact test) were more powerful than
those used in the original calculations and that therefore there was no necessity to

change the original statistical basis for the research (Hodson, 2017).

5.3.3. CHANGE IN PAIN SCORES BETWEEN THE 15T AND 2N° APPOINTMENT

Objectives one and two of this research were to assess and characterise the
patients’ pain. In order to determine whether changes had occurred between the 1st
and 2" appointments, changes in the main scores from the pain questionnaires were
examined. This was followed by a more detailed examination of some of those

results. Finally, the other measures of pain reported in the BPI were set out.

5.3.3.1. Changes in the overall NRS, BPI and S-LANSS scores

As shown in Table 5.10, patient’s pain scores from BPI and S-LANSS reported from
their 15t and 2" appointment were compared. None of the changes were statistically

significant.
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Table 5.10 Changes in mean pain scores for paired results between 1st and 2

visits (n=53)

Pain scale 1st visit 2" visit

Male | Female | Total | Male Female | Total
Mean NRS score 8.7 7.5 8.1 8.1 7.4 7.7
Mean BPI-PSS* 6.7 7.1 7.0 6.6 6.9 6.8
Mean BPI-PIS** 8.0 7.1 7.6 7.8 7.4 7.6
Mean S-LANSS score 12.3 12.7 126 | 125 12.4 12.5

* Brief pain inventory — pain severity score
**Brief pain inventory — pain interference score

The only significant change was reported in Figure 5.5.

5.3.3.2. Pain score changes in relation to attendance at PMP

Fifty-five patients returned for a 2" appointment. Of these 18 (3 males and 15
females) had attended a PMP course between their 1st and 2"9 appointments (Table
5.11). This patient sub-group were a small proportion of the overall cohort. No

further analysis of the differences between these two sub-groups was undertaken.
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Table 5.11 Changes in mean pain scores between paired patients who had attended PMP and those who had not.

2nd appointment before PMP
sub-group (n=32)*

2nd appointment after PMP sub-
group (n=18)*

Pain Mean scores 1st | Mean scores 2" | Mean scores 1st | Mean scores 2" | Mean scores 1st Mean scores 2

scores appointment appointment appointment appointment appointment appointment
(n=55) (n=55) (n=32) (n=32) (n=18) (n=18)

Mean NRS 8.1 7.7 8.3 7.8 8.4 7.5

score

Mean S- 12.6 12.5 12.8 13.4 11.9 11.1

LANSS

score

* The before and after status of every patient was not available




5.3.3.3. Changes to the individual elements of the BPI-PSS and BPI-PIS

scores

The individual elements of the BPI-PSS and the BPI-PIS, were examined in detail to
determine whether any of the individual element scores changed significantly. This
revealed that of the 11 elements encompassed by these two overall scores only the
‘Worst’ element of the BPI-PSS (question 12) reduced significantly, from a mean of

8.4 to a mean of 7.9. (Figure 5.5)
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Figure 5.5 Changes in the four elements of the Pain Severity Score (BPI-PSS)

for paired results (n=51)

(Wilcoxon signed rank P=0.023)
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This result suggested that patients perceived their ‘Worst Pain’ had improved

between the 1st and 2" clinic visits. An outlier to the results of 2M visit patients

reported low score of 2.

Further analysis of these changes (Table 5.12) revealed that when answering the

four questions of the BPI-PSS scores (Section 8.4.2) the number of patients who

reported improvements in their pain were similar but overall fewer patients reported

an increase in their pain in question 12 than for questions 13-15.

Table 5.12 Further analysis of changes in the BPI-PSS scores between 15t and
2nd appointment for the patients who recorded these scores on both occasions

(n=50)

BPI Question Pain Pain score Pain score | Pain score

number (Q) score remained the | improved | improved by
worsened same by 1 2 or more

Pain worst (Q 12) 9 (18%) 24 (48%) 9 (18%) 8 (16%)

Pain best (Q 13) 15 (30%) 16 (32%) 10 (20%) 9 (18%)

Pain average (Q 14) 15 (30%) 21 (42%) 5 (10%) 9 (18%)

Pain now (Q 15) 18 (36%) 14 (28%) 9 (18%) 9 (18%)

These results indicate that fewer patients reported a ‘worse’ pain score when

answering question 12 than for any of the other three questions.
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5.3.3.4. Changes in percentage pain relief during the previous week

resulting from the use of their pain medicines

The BPI question 19 (Section 8.4.2) asked patients to record how much pain relief
the use of their pain medicines had provided, as a percentage, during the previous
week. The mean % improvement in pain relief increased from 41% at their 1st
appointment to 51% at their 2" appointment i.e. patients reported that their pain

medicines had given them more pain relief.
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Figure 5.6 Mean percentage pain relief resulting from use of pain medicines
(n=50)

(Wilcoxon signed rank P <0.001)
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5.3.3.5. How long before pain returns after taking/using pain medicines

Patients were asked to record (BPI question 20) (Section 8.4.2) how many hours

before their pain returns after taking/using their pain medicines, by choosing from a

J

range of answers ranging from ‘Pain medication doesn’t help at all’ up to ‘24 hours’.

The data were analysed in two ways. Firstly, did the percentage of patients who
thought that their pain medicines gave them no benefit change between the two

appointments? This decreased significantly from 43% to 12% (Figure 5.7)
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Figure 5.7 Did your pain medicines give you any pain relief? (n=40)

(McNemar test P = 0.008).
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These results suggested that at their 2" appointment all but 12% (5) of the patients

now believed that their pain medication gave them some relief.

Secondly, how did the reported duration of the relief change? (Figure 5.8)
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Figure 5.8 Changes in reported duration of pain relief? (n=40)

(Wilcoxon signed rank test P = 0.003)

These results suggested that at their 2" appointment patients reported that the
benefit of their pain medication was lasting longer. The combination of these two
analyses suggest that more patients were achieving a significant improvement in

their pain, at their 2" visit which they regarded as clinically noticeable.

149



5.4. Changes in the reported efficacy of pain medicines

between visits

5.4.1. INTRODUCTION

When the pharmacist was undertaking each MUR, patients were asked about each
of their pain medicines in turn ‘Is this helpful?’ with a response of yes/maybe/no?
Analysis of the benefits that patients reported for the five groups of pain medicines
investigated in this research (paracetamol, mild/moderate opioids, strong opioids,
neuropathic medicines and NSAIDs) are based upon the answers to these questions.
The results of this analysis are set out sequentially. Firstly, the changes in overall
helpfulness of the five analgesic groups and then each medicine/group in more

detail.

Analysis of the ‘helpfulness’ of analgesics was limited to the overall helpfulness of
each group. The number of reports for many of the individual medicines was too

small to allow for meaningful analysis in any greater detail.

These data ‘does this pain medicine help? — yes/maybe/no were relatively complex.
Statistical guidance was sought on how the answers to these questions could best be
analysed. It was decided that if patients responded with ‘unsure’ of any benefit that
this would be recoded as ‘no benefit’ (Hodson, 2017). The analysis was then
undertaken using binary yes/no data. Two analyses of these data were undertaken

initially to check the validity of this approach. Firstly, using the answers from all of
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the patients using a medicine at each appointment, the Fisher exact test was used.
This test accepts the use of unequal sized groups. Secondly, using only answers
from the patients who were using the same medicine at both appointments the

McNemar test was used. This test required groups of equal sizes.

Table 5.13 presents two sets of data. Firstly, the overall changes in pain medicine
taken between the two visits because patients both stopped and started medication
between visits. At the 2"d appointment 19 of 55 patients reported taking a new pain
medicine, but 47 of 55 reported stopping a pain medicine. The overall trend was for
more pain medicines to be stopped except for neuropathic therapies where more
where started. Secondly, changes that patients reported for the perceived

effectiveness of their pain medicines between their 1st and 2" appointments.
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Table 5.13 Changes in the overall numbers of patients who used each of pain medicine groups and their reported efficacy
between 15t and 2" visits

Analysis - patients taking pain
medicine at each visit using Fisher

Analysis - patients taking pain
medicines on both visits using

exact test (FET) McNemar test
Pain medicine visit 1 visit 2 P value | visit 1 visit 2 P value
. Helpful Helpful Helpful Helpful
Anal * * FET! n n McNemar
nalgesic Start* | Stop n (%)* n (%)* (%)* (%)*
Paracetamol 0 22 41 22 (54%) 33 20 (61% 0.079 31 18 (58%) 31 19 (61%) 1.000
Mil
o;ii/i':werate 5 8 35 |18(51%)| 32 26 (81%) | 0.010 | 27 |12(44%)| 27 | 22(81%) | 0.006
Strong opioid 2 18 9 (50%) 15 11 (73%) 0.284 13 8 (62%) 13 10 (77%) 0.625
Neuropathic 9 4 39 23 (59%) 44 32 (73%) 0.246 35 22 (63%) 35 23 (65%) 1.000
NSAID 3 8 28 16 (57%) 23 15 (65%) | 0.580 20 10 (50%) 20 13 (65%) 0.375
Total 19 47

* Starting an analgesic between 15t and 2" appointments

** Stopping an analgesic between 1st and 2" appointments
I Fisher exact test
* Percentage of patients taking this medicine who regarded it as helpful.




There was generally little change observed in the perceived helpfulness of pain
medicines between visits. The only significant change was that a larger number of
patients reported that mild/moderate opioids (codeine, dihydrocodeine and tramadol)
were more helpful at their 2" visit than their 15t (Fisher exact P = 0.01, McNemar
P=0.006). The numbers of patients taking mild/moderate opioids were sufficient to
allow further examination of these results. At their 15t appointment 9 of 17 (53%)
patients reported tramadol as helpful and this increased to 14 of 15 (93%) at the 2™
appointment. Changes in the percentage of patients reporting benefit with codeine
increase from 50% to 60%) and with dihydrocodeine the increase was from 25% to

60% based on smaller samples.

5.4.2. THE EFFECTIVENESS OF INDIVIDUAL PAIN MEDICINES

The analysis of whether the individual pain medicines, were regarded as effective,
was then expanded in the same way for each group of pain medicines, does this
medicine help with your pain yes /maybe/no? The statistical significance of any
change was then determined, after conversion to binary data, using a McNemar

analysis. The (n) varied with the number taking each medicine.
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5.4.2.1. Paracetamol

Paracetamol can be a very effective pain medicine, in some situations, if it is used
correctly. On their 2" visit there was a trend for patients to report that they were
clearer about the use of paracetamol and more positive about its effectiveness, but

the changes were not statistically significant (Figure 5.9).
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Figure 5.9 Paracetamol, does it help with your pain control? (n=31)

There was still some uncertainty at the 2" appointment. The proportion of patient
taking paracetamol who reported it as not helpful increased, but the proportion who

were unsure decreased.
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5.4.2.2. Mild moderate opioids

At their 15t appointment a slightly smaller proportion of patients regarded
mild/moderate opioids (codeine, dihydrocodeine and tramadol) as effective,
compared with paracetamol (Table 5.13). When they returned for their second
appointment the percentage of patients who reported that mild moderate opioids

were helpful increased from 51% to 81%.
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Figure 5.10 Mild moderate opioids, do they help with your pain control? (n=27)
(Fischer exact P=0.01 and McNemar P=0.006)

In addition, smaller proportions of patients regarded them as ‘not helpful’ or were

unsure about their helpfulness.
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5.4.2.3. Strong opioids

The strong opioids patients reported taking or applying included morphine,
oxycodone, buprenorphine and fentanyl. As with paracetamol and mild/moderate
opioids just over half of the patients regarded these medicines as helpful at their 1st
appointment (Table 5.13). The proportion of patients finding these helpful increased
when they returned for their 24 appointment but the change was not statistically
significant (Figure 5.11).
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Figure 5.11 Strong opioids, do they help with your pain control? (n=13)

Thirty-six of the patients in this cohort of 100 were taking a strong opioid at their 1st

appointment and of these 36 patients, 32 (89%) had an NRS pain score of >=7.

Three patients in this cohort made considerable efforts to reduce their strong opioid

dose, including three who were successful. Two patients stopped their

buprenorphine patch (20microg/hour) completely with no significant worsening of
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pain. The third patient who had been using a Fentanyl patch (50microg/hour) was

able to reduce this to 12microcg/hour.

5.4.2.4. Medicines used in the treatment of neuropathic pain.

Thirty-five patients were taking medicines for neuropathic pain (gabapentin,
pregabalin, amitriptyline, nortriptyline and duloxetine). The proportion of patients who
regarded medicines for neuropathic pain as helpful at their 15t appointment was
higher than for strong opioids (Table 5.11). This proportion improved at the 2n

appointment but the change was not statistically significant (Figure 5.12)
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Figure 5.12 Medicines for neuropathic pain, do they help with your pain
control? (n=35)

One unexpected finding was that some patients reported, spontaneously, initiating

and/or adjusting doses of these medicines on a ‘when necessary basis’. These
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changes were made either in response to changes in their pain, or the side effects of

the medicines were too problematic for continuous therapy.

5.4.2.5. NSAIDs

The Oxford league table of acute pain medicines reported NSAIDs as medicines for
acute pain with the lowest NNT (FOPM, 2007). The proportion of patients at their 15t
appointment who regarded ibuprofen, naproxen and diclofenac as helpful was almost
as high as for therapy for neuropathic pain (Table 5.13). This increased at the 2

appointment but the change was not statistically significant.
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Figure 5.13 NSAIDS, do they help with your pain control? (n=20)

These were the only medicines, where the number of patients who were taking them,

without being sure that they were helping, increased at the 2" appointment.
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5.5. Changes in answers to the questions in the Brief Pain

Inventory.

5.5.1. INTRODUCTION

The following sections set out the patients’ responses to BPI questions 24 -30
(Section 8.4.2) which explore patients’ attitude to and understanding of their pain
medicines. They are presented as paired results. Not every patient answered all the
qguestions on both appointments in each questionnaire. As a result, the ‘n’ for each of

these questions is different.

As with the answers to the questions about the efficacy of medicines the BPI includes
three possible answers yes/maybe/no. These data were transformed into a binary

yes/no form for a McNemar significance test.

5.5.1.1. Patient preferences for taking their pain medicines — (BPI

Questions 24 and 25)

These two questions ask patients about medicine taking routine and about how
frequently they preferred to take their pain medicines. Table 5.14 shows that patients
reported few changes in their medicine taking habits between the 15t and 2" visits.

Most were taking their medicines regularly on a three of four times a day basis.
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Table 5.14 Answers to BPI questions 24 and 25 at 1st and 2"d appointments

BPI question 24
| prefer to take my
medicines

Total 1st
appointment*

Total 2™
appointment*

On a regular basis 35 36
Only when necessary 11 13
Do not take pain medicines 1 1

BPI question 25

| take my medicines

Not every day 2 2
1 to 2 times a day 7 9
3 to 4 times a day 30 38
5 to 6 times a day 6 2
More than 6 times a day 0 0

* Not every patient answered these questions on each occasion
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5.5.1.2. Did patients feel they needed stronger pain medicines (BPI

question 26)?

It was anticipated that patients who had been referred to a chronic pain clinic would
think that they needed stronger pain medicines. At their 18t appointment 57%

reported this. At the 2" appointment this reduced significantly to 37% (Figure 5.14).
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Figure 5.14 Changes in the percentage of patients who think that they need

stronger pain medication (n=49)

(McNemar P=0.002)

These changes suggested that at their 2n visit fewer patients thought that they

needed stronger pain medication to control their pain.

161



5.5.1.3. Did patients feel they needed to take more pain medicines than

prescribed (BPI question 27)?

It was also anticipated that patients who had been referred to a chronic pain clinic
would be tempted to take more pain medicine than had been prescribed by their
prescriber, if their pain was not adequately controlled. At their 15t appointment 33%

reported this. At the 2" appointment this reduced significantly to 21% (Figure 5.15).
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Figure 5.15 Changes in the percentage of patients who think that they need to

take more pain medication than had been prescribed (n=45)

(McNemar P=0.004)
These changes suggested that at their 2n visit fewer patients thought that they

needed to take more pain medicine than prescribed by their doctor.
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5.5.1.4. Were patients concerned they are using too much pain medicine

(BPI question 28)?

Patients often express reluctance to take pain medicines. At their 18t appointment
46% were concerned that they were taking too much pain medicine. At their 2nd

appointment this reduced significantly to 31% (Figure 5.16).
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Figure 5.16 Changes in the percentage of patients who think that they are

taking too much pain medicine (n=48)

(McNemar P=0.004)
These changes suggested that at their 2" visit fewer patients thought that they were

taking too much pain medication.
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5.5.1.5. Did patients feel they needed more information about their pain

medicines (BPI question 30)?

In clinic, patients often asked questions about the risks and benefits of their pain
medicines. At their 1t appointment 76% of patients recorded that they would like
more information about their pain medicines. At their 2" appointment this reduced

significantly to 45% (Figure 5.17).

80%
70%
60%
50%

40% m Need further info - yes

Need further info - no
30%

20%

Percentage reporting outcome

10%

0%
1st visit 2nd visit

Figure 5.17 Changes in the percentage of patients felt the need for further

information about their pain medication (n=45)

(McNemar P=0.001)
These changes suggested that at their 2" visit fewer patients felt the need for further

information about their pain medication.
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5.5.1.6. Were patients experiencing problems with side effects (BPI
question 29)?
Many patients complained about the side effects of their medicines. At their 1st

appointment 64% reported experiencing side effects. At the 2"4 appointment this had

reduced to 52% (Figure 5.18). This was not a significant change.
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Figure 5.18 Changes in the percentage of patients who experienced side

effects with their pain medicines (n=47)

(McNemar P=0.146)

These changes suggest that at their 2™ visit fewer patients experienced side effects

from their pain medication but the change was not significant.
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5.6. Pharmacist recommendations to GP’s about patients’ pain

medicines.

At the 2" appointment patients were asked ‘what changes had been made to their
pain medicines?’ If any changes reported were in line with the pharmacist
recommendations a record was made. Of the 55 patients who returned for a 2
appointment 30 (55%) reported that at least one of their pain medicines had been
changed along the lines of the pharmacist’s recommendations. For many of the
patients in this research, the pharmacist made more than one suggestion for
improving their pain treatment. Therefore, no attempt was made to correlate the

number of suggestions with the number of changes.

5.7. Contact between the research pharmacist and the GP’s

freating the research patients

One of the subsidiary objectives of this research was to ascertain what systems GPs
had in place to assist with the management of chronic pain. This was particularly
with regard to referral letters from the chronic pain service and protocols to be used

for the treatment of chronic pain

Letters were sent to the Practice Managers of the 80 GP practices which had

referred patients to the CPT, unless there was an appropriate email address on the
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Practice web page in which case the request was sent via email. Of these 80

practices only three responded.

Because of this paucity of data, no analysis was undertaken.
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CHAPTER 6 DISCUSSION

6.1. Introduction

This chapter will discuss the results from this research, addressing each one in turn,
with an accent upon those that are most significant. Each section of results will have
its own conclusion. The chapter will finish with comments about the limitations of this

research, and recommendations about how these might be addressed in future work.

6.2. Baseline information about the research cohort

6.2.1. DEMOGRAPHICS OF THE PATIENTS AT ENROLMENT

The ratio of women to men who were recruited into this cohort was approximately
3:1. Other studies have demonstrated different ratios; Bruhn et al. (2013) and Marra
et al. (2012) ~ 1:1 Petkova (2009) and Hadi et al. (2016) ~ 2:1. Epidemiological
studies suggest that women suffer more frequently and at greater severity with
chronic pain than men (Bartley and Fillingim, 2013). The reasons for this are, as yet,
not understood but may include phenotype variations or different hormonal
influencers on internal pain modulators (Bartley and Fillingim, 2013). These
variations were reported as women having lower pain thresholds and responding
differently to analgesia. There were also suggestions that women report higher
levels of pain intensity, thermal pain, pressure pain and had greater levels of
acceptance (van Hecke, Torrance and Smith, 2013; Rovner et al., 2017). When
women and men reported similar levels of pain intensity women were more accepting

and maintained higher levels of activity. Men, on the other hand were more subject
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to mood disturbance, reported higher kinesiophobia scores and lower activity level
(Rovner et al., 2017). Patients pain acceptance and kinesiophobia are behaviourally
defined and as a result can be changed (Rovner et al., 2017). This ability to change
behaviour was one of the tenets of biopsychosocial chronic pain treatment, where the
maintenance of mobility and patient well-being go along with acceptance of some

residual pain.

6.2.1.1. Geographic distribution of cohort

The researcher undertook clinic sessions and recruited patients from five locations,

Table 5.1 and Figure 1.1.

Risk factors for chronic pain include advancing age, female sex, lower
socioeconomic status, lower educational level, obesity, history of a physically
strenuous job, childhood trauma, tobacco use, history of injury and depression or
anxiety (Reid, Eccleston and Pillemer, 2015b). These factors are also associated
with a lesser ability to cope with chronic pain (Bonathan, Hearn and Williams, 2013;
Wakefield et al., 2016). The English Indices of Deprivation (GOV-UK, 2015) included
domains for income, employment, education and health. It could therefore be
suggested that areas with high deprivation are likely to suffer with a higher incidence
of chronic pain. The deprivation scores for the five areas of this research were
included in Table 5.1 with four of the five areas being in the lower half of the

distribution.
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The relationship between chronic pain and deprivation, in its widest possible
definition, is circular. Chronic pain prevents people from doing the things that they
would like/needed to do, such as employment, relationships and activities of daily
living. In turn, their (perceived) inability to do such things can make them more
withdrawn and more depressed, which in turn can make their pain worse (Bailly et
al., 2015; Bonathan, Hearn and Williams, 2013; Mittendorfer-Rutz and Dorner, 2017;
Wakefield et al., 2016; Muneer, 2015; Joud et al., 2014). The opposite is also true, if
pain is improved significantly then fatigue, depression and sleep interference also

improve (Moore et al., 2013).

Table 5.8. sets out the different ‘Deprivation scores’ for the areas around each clinic
location. Tables 5.8 and 5.9 also set out differences between the five research
clinics with regard to pain medication use and pain scores. This cohort was too small
to determine whether these related to the locale, the idiosyncrasies of individual GP

practices in terms of prescribing or coincidence.

The clinic in the area with the lowest ‘Deprivation’ (O=worst) score was Burton and
the highest was Lichfield. In Burton the proportion of patients reporting paracetamol
and mild-moderate opioid use were the same (82%), whereas in Lichfield
paracetamol use was 71% and mild-moderate opioids 47%. This could be explained
by the additional use of strong opioids which were the second highest. Only, Stafford

which had the second lowest Deprivation score, reported using more strong opioids.
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The clinic with the highest proportion of patients with an NRS>=7 was Stafford which
also had the highest proportion taking strong opioids. It ranked lowest for the
proportion of patients with S-LANSS>=12 and second best of the use of neuropathic
therapy. Evidence has emerged that opioid prescribing was more prevalent in areas
of higher deprivations (Chen et al., 2019) at the same time that the benefits of opioids
in the treatment of chronic pain was increasingly being questioned (NHS, 2015).
Opioids are valuable for the treatment of acute pain and the pain encountered in
cancer treatment and palliative care but this usefulness does not extend to chronic

pain, where they are associated with serious adverse effects (Stannard, 2018).

The focus on the biopsychosocial model of treatment for chronic pain however
introduces the opportunity of other treatment options instead of opioids. Sullivan and
Ballantyne (2016) question how important it is, in the treatment of chronic pain and its
associated suffering that pain is reduced. At the same time others are reporting that
alternative treatment regimens for chronic arthritic pain may offer better overall
outcomes than opioids (Krebs et al., 2018). But overarching all of this is the
possibility that as a result of the pressure to move the treatment of chronic pain away
from opioids their availability may, in some way, be restricted (Alford, 2016) because
they are very effective in the treatment of many other painful conditions (Stannard,

2018)
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6.2.1.2. Age of the cohort

It is generally reported that the prevalence of chronic pain increases with age (Fayaz
et al.,, 2016; Johannes et al., 2010; Docking et al., 2011; Thomas et al., 2007; BMA,
2017). In a survey of over 17,000 female and male patients suffering with chronic
pain, the highest prevalence was in females and males in the 55-59 age group, but
the highest proportion was in the 20-24 age group (Blyth et al., 2001). This may not
be surprising because people in the 20-24 age group may be more sensitive to
anything which interferes with their daily lives or they may be less accepting of

unsuccessful therapy.

The mean age of patients at recruitment into this research was 51 years, with the
mode decile for males being between 50 and 59 whereas for females it was between
40 and 49 (Table 5.2 and Fig 5.1). This was lower than the ages reported by Bruhn
et al. (2013) and Marra et al. (2012) but higher then Petkova (2009) and Hadi et al.
(2016). The inclusion criteria for Hay et al. (2006) was set at over 55. Overall there
was little robust evidence about how the experience of pain changes with age
(Taverner, 2005; El Tumi et al., 2017; Schofield, 2018). Therefore, it is probably
wrong to suggest that patients should be excluded from research into chronic pain
solely on the grounds of their age, but given the lack of published data it should

always be recorded.
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Table 5.2 also included the proportion of those who reported the most severe pain
(NRS>=7 & S-LANSS>=12). In this small cohort the results did not indicate any

trends.

6.2.1.3. Waiting time prior to appointment with the pharmacist

The CPS makes strenuous efforts not breach the UK-NHS 18-week rule, for
treatment after receiving a referral. It is generally successful, except for those

aspects of the service such as spinal injections, where others control the resources.

The lengths of time reported by patients in this research in answer to BPI question 6
(Section 8.4.2), “how long since you knew your diagnosis” were recorded. The
mean wait was 106 months and almost two thirds reported suffering with their pain
for more than 36 months. This was explored graphically in Figure 5.2 and this
appears to indicate that patient waiting times for specialist chronic pain treatment are
divided into two groups. Firstly, the decreasing numbers waiting over the first few
years, possibly whilst the patient and their physician decide that a referral to an
expert was deemed necessary. The remainder of the patients were in a group which
appears to be waiting an inexplicably long time. The range of patient waits were
larger than, but similar to those reported in an audit from the Royal College of
Anaesthetists (Black, 2017) followed up by more localised figures from University
Hospital Leicester (UHL) (Ingle and Vasu, 2018) (Table 6.1). The questions used in
these audits related solely to the times between commencement of pain and referral.

This was different to Question 6 of the BPI, used with this cohort, which made
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mention of a diagnosis. The length of time that patients had had their pain was

reported in one of the papers in the systematic review (Harrison, 2015) and these

were also included in Table 6.1.

Table 6.1 Length of time — pain onset, to pain clinic appointment

UHL' data National? data Harrison3 This research*
from RCOA data (n=20) (n=85)
(n=30) (n=197)
Pain onset to Mean 64 Mean 74 months. Mean 144 Mean 106
first pain months. Range 1 month — months. months.
clinic Range 5 months 35 years Range 2 years | Range 1 month —
appointment* — 27 years - 20 years 47 years

! (Ingle and Vasu, 2018)
2 (Black, 2017)

3 (Harrison, 2015)

*This research asked for time from diagnosis

In addition to the wait for a referral there was the wait for an appointment after the

referral was made and as mentioned above, for this service, these were generally

less than 18 weeks. Waits for a CPS referral appointment are well documented. A

Scottish report in Jan 2019 recorded that 399 of 2,798 patients waited for more than

27 weeks (NHS, 2019b). A similar investigation in Australia recorded waits of up to

86 weeks with a national median wait of 15 weeks (Hogg et al., 2012).

Waiting time prior to appointments are relevant because not only is it associated with

an increased risk of mortality, independent of other socio-demographic effects

(Torrance et al., 2010) it also doubled the suicide risk (Liddy et al., 2017). There are

suggestion that some forms of chronic pain and its sequelae can worsen whilst
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waiting for treatment within as little as five weeks (Lynch et al., 2008). Furthermore,
whilst awaiting referral, fear-avoidance beliefs, where the anticipation of pain
resulting from movement inhibits further movement, may contribute to worsening

levels of kinesiophobia and poorer overall physical ability (Gatchel et al., 2016).

6.2.1.4. Educational achievements of the research cohort

More than three quarter of patients declared some educational qualifications (Table
5.3). These results were similar to those reported by Hadi et al. (2016) but different
to those reported by Bruhn et al. (2013), who reported a more equal division

between those with an education certificate that those with none.

The relationship between educational achievement and chronic pain is complex.
There were reports that the prevalence of chronic pain was associated with lower
levels of educational achievement (Currow et al., 2010; Saastamoinen et al., 2005).
Alternately Roth and Geisser (2002) suggested that the level of educational
achievement was unrelated to pain severity and intensity but was inversely related to
self-reported disability i.e. as the pain intensity goes up, reporting that pain causes a

problem goes down.

Table 5.3 also included the proportion of patients with the most severe type of pain

(NRS>=7 & S-LANSS >=12). The results from this small cohort appear to indicate

that the proportion of patients with NRS>=7 and S-LANSS >=12 pain reduced as
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their education achievements rises. In addition it has been reported that chronic pain
intensity decreases as health literacy increases (Koppen et al., 2018) and heath
literacy is related to patient’s literacy and competences to understand the treatments

being offered (Wittink and Oosterhaven, 2018).

6.2.1.5. Employment status of the research cohort

The distribution of employment status of the recruits was set out in Table 5.4. For
males, over 40% are ‘retired’, which was likely to be due to the age distribution of the
cohort (Table 5.2) and a third were unemployed. The largest group of females was
also ‘retired’ but with a much smaller percentage (26%). More females were

recorded as employed both part time and full time, in addition to being younger.

Overall, this cohort was approximately equally divided between employed,
unemployed and retired. For Bruhn et al. (2013) the largest group was retired, whilst
for Hadi et al. (2016) the largest group was unemployed. Unemployment or life on
benefits almost inevitably means fewer socio-economic benefits. If this relationship
was as reported then the commencement of chronic pain with all of its sequalae
could easily lead to a downward spiral of greater disadvantage and more severe

pain.

Table 5.4 also includes the proportion of those patients who suffered with the most

severe type of pain (NRS>=7 & S-LANSS>=12). These results did not give any

indication of variation with employment status.
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6.2.1.6. Relationship status of the research cohort

Just over half of the original cohort of patients reported that they were married, Table
5.5. This was similar to the proportions reported by both Bruhn et al. (2013) and
Hadi et al. (2016). It has been widely reported that marriage is associated with
improved psychological and physical well-being in both men and women (Shapiro,
Lee and Keyes, 2008). However, there was only weak support for the hypothesis that

being married helped with pain related emotional suffering (Wade et al., 2013).

Table 5.5 also includes the proportion of those patients who suffered with the most
severe form of pain (NRS>=7 & S-LANSS>=12). These results did not give any

indication of variation with their relationship status.

6.2.1.7. Reluctance to take (pain) medicines

At their 15t appointment 18 patients expressed openly at the outset that they were
resistant to taking pain medicines (Table 5.7). Of these 16 (89%) had an NRS pain
score of >=7, 15 (83%) had an S-LANSS score of >=12 and 12 (67%) had both. The
reasons why patients with such high pain scores were unwilling to take their
analgesia were difficult to ascertain. For some patients it was avoiding side effects,
for others it was ineffective therapy. There was also a group of patients who seemed
to regard taking medicines as something that they were unwilling to do, almost that
acquiescing to treatment gave their pain power over their lives. This might have

resulted from a lack of understanding about the correct use of pain medicines.

177



Alternatively, it might have been belief in inappropriate or wrong facts about their pain

medicines.

The relationship between medicine side effects and compliance with therapy has
been explored by others (Leporini, De Sarro and Russo, 2014) but the literature,
particularly in relation to patients over 65 is very limited (Gellad, Grenard and
Marcum, 2011). What is contained in those reports is that a multi-faceted approach
to non-adherence is better than focussing solely on the prescriber/patient
relationship. Such an approach is practiced by this CPT and may well have
contributed to its relative success. It is well documented that many of the medicines
used in the treatment of chronic pain had unpleasant side effects viz. opioid induced
nausea (Moore and McQuay, 2005), gabapentinoid induced brain fog (Zaccara et al.,
2011) and tricyclic induced dry mouth (Cookson, 1993) and these will always deter
some patients regardless of the severity of their pain. Whatever the reason, these
patients may have deprived themselves of potentially effective treatment (Horne et

al., 2005).

6.2.1.8. Conclusion

The role of the pharmacist is to empower patients to engage with their chronic pain
therapy in ways which enabled them to judge their personal need for the medicine
relative to their concerns about the potential adverse consequences (Horne et al.,

2013). The improvements in pain scores reported by the patients in this research
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would suggest that such empowerment can have benefits in terms of both the extent

and duration of analgesia.

Chronic pain and the treatment of chronic pain are context specific (Scott, 2019;
Crofford, 2015) and no aspect of chronic pain can be independently and objectively
verified. The best quantitative measures that we have are based upon the plethora
of extant measuring questionnaires (BPI, S-LANSS or CPG). Unfortunately,
research tells us that patients use these as relative scales rather than absolute
measures (Robinson-Papp et al., 2015). Therefore, in chronic pain research it is
important to record the demographics so that research findings can be related to

those which have gone before.

6.2.2. BASELINE S-LANSS SCORES IN RELATION TO EARLIER AUDIT

Tables 5.2 and 5.6 reported that for this research cohort out of 100 patients 58
reported an S-LANSS score >=12 with a mean score of 14.1. These results were
similar to those reported from the audit which had initiated this research project. In
that audit of 100 patients 57 patients reported an S-LANSS>=12 with a mean of 13.6.
The results from these two cohorts suggest a consistent number of patients attending
the pharmacist’s clinic within the CPS with neuropathic elements in their pain as

defined by the S-LANSS questionnaire.
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6.3. Changes in pain scores between visits

6.3.1. INTRODUCTION

This section discusses the changes in patients’ pain scores between the 1st and 2"

clinic appointments.

Consideration of changes in pain scores often lead to discussions about whether it is
possible to define an objective minimum change in a pain score. Some research
suggested that regardless of the level of the initial pain score a specific change in the
score would result in an effect which the patient regarded as clinically significant
(Kelly, 2001). Other reports suggests that the reduction must equate to two points on
an 11 point scale (Dworkin et al., 2008). Todd et al. (1996) and Kendrick and Strout
(2005) suggested that for patients in a trauma unit changes of less than 1.3 VAS
were not clinically significant with no attempt to relate this to the patients’ original
pain score. This was countered by the suggestion that the higher the original pain
score the greater the change required before the patient would regard it as clinically
significant (Bird and Dickson, 2001). Dworkin et al. (2008) and Farrar et al. (2001)
adopts a different approach and suggested that the clinical significance of any
reduction was related to the percentage change and this may need to be 30% before
it would be regarded as clinically significant. Other researchers suggesting variation
between genders and pain type (Mark et al., 2009), but even this has been refuted,
Kelly (1998) reported a lower clinically significant change of 0.9 VAS with no

differences between gender, age or cause of pain. Underlying all of this is the
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comment in Section 6.2.1.8. that patients regard all of these scales as relative
(Robinson-Papp et al., 2015) and therefore any improvements recorded and

discussed may relate to something else altogether.

The changes in NRS pain between the 15t and 2" appointment for this research
cohort appeared to be similar to those reported in by Bennett et al. (2011). This
reported that patients who received a 2.5 hours intensive education program from a
pharmacist, recorded an improvement in their pain score of 0.5 on an eleven-point
scale. Less intensive intervention was ineffective. In this research patients recorded
a mean 0.4 improvement in their NRS score with a 0.5 improvement in their BPI PSS
‘worst’ pain score (Table 5.10 and Figure 5.5). By the time of their 24 appointment
all patients would have had 1st appointment with the pharmacist which lasted up to an
hour. Eighteen of the 55 patients, (Table 5.11) had attended the PMP programme,
which includes a 1.5-hour presentation and discussion with the research pharmacist.
This would represent an overall total of 2.5 hours of interaction with the pharmacist

which was similar to the input suggested by Bennett (2011) as being effective.

The pain scores in Table 5.11 set out the differences in the mean NRS and S-LANSS
scores for those patients who had and had not attended a PMP between the two
pharmacist appointments. At their 29 appointment the largest change was in the
NRS score of the small group who had attended a PMP. This reduced from 8.4 to
7.5. Of those who had not attended, the S-LANSS increased from 12.8 to 13.4. An

indication in the complexity of measuring pain scores. Overall the improvements in
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pain scores of the small subgroup who had had the additional intervention appeared

larger than those who had not, but the numbers were small.

The mean NRS score of the patients in this research on their 15t visit was 8.1 (Table
5.10). Only two reports retrieved for the Systematic Review dealt with patients who
had an NRS score of this magnitude, all others were less. Firstly, Thomas (2012)
reported a mean reduction in the NRS score of 2.7 or 33% for those patients who
had a pharmacological intervention. There was no record of the actual NRS scores
reported, but mathematically, if a reduction of 2.7 is 33% then the baseline NRS
score would be 8.1. It would be interesting to discover the analgesic strategies used
to achieve such a large reduction in the patients’ pain scores. Secondly, Hadi et al.
(2016) reported that the ‘Median BPI ‘worst pain’ was 8 with a reduction to 7.5

(P=0.02).

6.3.2. CHANGES IN PAIN USING DATA FROM THE BPI AND S-LANSS

QUESTIONNAIRES

The overall mean pain scores from the four measures of pain included in this

research changed very little (Table 5.10).

More detailed analysis of the data of the total paired group from the two
qguestionnaires revealed three significant changes, reduction in worst pain, increase

in perceived pain relief and increased duration of analgesia.
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6.3.2.1. Reduction in the ‘Worst Pain’ element of the PSS

Analysis of the individual elements of the BPI-PSS and BPI-PIS revealed that the
worst pain’ element reduced significantly from a mean of 8.4 to a mean of 7.9,
P=0.023 (Figure 5.5). Out of the 53 patents in this group 8 (16%) reported that their
pain reduced by at least 2 points (Table 5.12). Two points in an 11-point pain scale

had been reported as clinically significant as discussed previously (Section 6.3.1).

6.3.2.2. What percentage pain relief did patients receive from taking their

pain medication in the previous week (BPI question 19)?

The percentage of pain relief recorded by patients after taking their pain medicines in
the previous week increased significantly from 41% to 51%, P < 0.001 (Figure 5.6).
This change was consistent with the reduction in the BPI-PSS worst pain score
between the two visits, because benefit might be more noticeable when the pain is

worst.

6.3.2.3. How long before the pain returns after taking pain medication

(BPI question 20)?

In the treatment of chronic pain, the time period when a patient’s pain is reduced by
their pain medication is important. Pain medication rarely results in a continuous

pain free state, but patients needed to be able to plan their use of pain medicines so
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that they can use any benefit to facilitate ‘life events’ which were essential but which

are known to cause or increase pain.

The BPI question 20 (Section 8.4.2) asks ‘how long does it take before your pain
returns’. This apparently specific question about the duration of pain relief is actually
asking a second equally important question at the same time, i.e. how many pain
medicines were being taken with no perceived benefit? An enquiry about the efficacy
of each pain medicine taken by the patient is a routine part of the pharmacist’s

normal intervention.

Between the 15t and 2" appointment the number of patients who reported that their
analgesia didn’t help at all went down significantly, from 42% to 12% P=0.001 (Figure
5.7) leaving12% (5) individuals who may benefit from further optimization of their pain
medication. This represented an opportunity for the pharmacist in the CPS, at a
subsequent appointment, to continue counselling patients about improving the use of

their pain medicines.

It follows that if fewer patients reported no benefit then the periods of time which
patients recorded that their analgesia was effective had increased. This change was
also significant. More patients reported longer periods of benefit at their 2™ visit,

P=0.003 (Figure 5.8).
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6.3.3. CONCLUSION

There are several possible explanations for these changes in the patients’ pain
between the 15t and 2" appointments. Firstly, had the patients GP taken up one of
the pharmacist’s suggestions and prescribed a different more effective therapy?
Alternatively, did the patients improve the way that they used their pain medicines, as
a result of the pharmacist’s interventions? If so, the time when they were most likely
to notice any benefit would be when their pain is at its worst. The advice from the
pharmacist was aimed at improving how patients could use their pain medicines to
best advantage. This included reducing the patients’ reluctance to take their pain

medicines by improving their ability to manage both the benefits and the side effects.

Adherence to medication, particularly for chronic conditions, averages about 50%,
less in developing countries (Yach, 2003). Other reports suggest that between a third
and two thirds of all US hospital admissions result from poor medicines
adherence/compliance possibly because the ability of doctors to recognise non-
compliance is poor (Osterberg and Blaschke, 2005). In addition, poor
adherence/compliance, such as taking prescribed naproxen and OTC ibuprofen, can
lead to adverse drug reactions, which would further discourage patients from taking

their pain medicines appropriately (Leporini, De Sarro and Russo, 2014).

However, one point should not be overlooked totally, the power of the placebo
(Muller et al., 2016; McCartney, 2015). Table 1.2 includes the proportion of patients

who achieved analgesia with a placebo during placebo-controlled trials of medicines

185



used in the treatment of neuropathic pain. The position of placebo in the treatment of
chronic pain is uncertain and Price, Finniss and Benedetti (2008) reported that whilst
undertaking a review they noted that the degree of analgesia sometimes varied, with
the length of the trial. A later Cochrane review suggested that in clinical trials for pain
treatments there should be three arms, treatment, placebo and treatment as usual
(Hrobjartsson and Gotzsche, 2010). Such an arrangement might give a better

indication of the actual place of the placebo in the treatment of that condition.

In this research the following measures of pain have improved significantly —
i.  Mean ‘Worst pain’ score reduced from 8.4 to 7.9
ii. Mean ‘Relief from treatment’ improved from 41% to 51%
iii.  The proportion of patients taking analgesia from which they perceive no
benefit, down from 42% to 12%

iv.  The overall duration of analgesia increased

This group of significant results raised one of the fundamental paradoxes of pain
therapy. Why did such a small reduction in a pain score create such a large
improvement in the perception of benefit? The difficulties of converting changes in
pain scores to clinically significant improvements have been addressed previously.

in addition, there is research in primary, secondary and A&E care which suggests
that reported pain score changes were intertwined with patient satisfaction at the end
of an episode of care (Dawson et al., 2002; Shindul-Rothschild et al., 2017; Fallon et

al., 2016; Kelly, 2000). If pain scales are relative (Robinson-Papp et al., 2015) are

186



the patients attending the pharmacist’s clinic simply recording satisfaction with the

way that they have been treated.

Cochrane reported that attendance at a multi-disciplinary biopsychosocial pain clinic
was reported as more effective than usual care in the treatment of chronic low back
pain (Kamper et al., 2015). Recommendations for patients to attend such courses
are increasing, but there is still some controversy because their greatest benefit
seems to be on patient functioning and wellbeing rather than their pain (WIllkinson
and Whiteman, 2017; Wilson, 2017). It may be that at least some of the benefits

achieved by the patients in this cohort resulted from their involvement with the CPS.

6.4. Changes in the reported efficacy of pain medicines

between visits.

6.4.1. INTRODUCTION

At their 15t appointment between 50% and 60% of patients reported that their pain
medicines were helpful for all of the five groups of pain medicines (paracetamol,
mild/moderate opioids, strong opioids, neuropathic treatments and NSAIDs) with
medicines for neuropathic pain showing the greatest benefit at 58%. After the
pharmacist’s intervention, during the medicines review, when patients returned for
their 24 appointment the proportion of patients who regarded their pain medicines as
helpful had increased for all five groups. The only increase which was significant

was for mild moderate opioids (Table 5.13).
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These results may suggest that the pharmacists’ intervention was having a positive
influence. The advice both in clinic and at PMP presentations was that no pain
medicine was going to make them pain free (NICE, 2017). Therefore, their use of
pain medicines should be aimed at facilitating those things in life which are regarded

as important but are known in advance to cause pain.

The regular use of opioids is known to rapidly lead to the development of tolerance
and that varying the dose prolongs the effective life of these medicines (Yu et al.,
1997; McAllister, 2016; Chu et al., 2012). Therefore, it was suggested to patients
that they should vary the dose of their mild moderate opioids with the severity of their
pain. The point was also made that if a patient’s pain had neuropathic elements the
mild/moderate opioid of choice should be tramadol if it was tolerable and not

contraindicated by other medicines or medical conditions (Ballantyne, 2017).

Considerable effort was also made to try and overcome patients’ reluctance to taking
pain medicines, particularly opioids, because of the fear of addiction. It may be that
enabling patients to take informed decisions about whether or not to take their pain
medicines also contributed to improvements in their pain control. Another aim was to
encourage patients to obtain the maximum benefit from those medicines which were
least harmful for treating their pain before moving to more potent pain medicines as

suggested by the WHO Pain Ladder (Reid, Eccleston and Pillemer, 2015a).
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In all therapeutic groups there was generally, but not always, a reduction in both the
proportion of patients taking medicines which they didn’t think were helpful and those
who didn’t know whether it was helpful. Such changes would also be consistent with
the pharmacist’s message with this cohort, that because of the possibility of side
effects patients should be sure that the pain medicines which they take were

beneficial for their pain.

6.4.2. USE AND BENEFIT OF PARACETAMOL

The changes in the use of paracetamol were set out in Figure 5.9. Of the patients
who were taking it there was a non-significant increase in the proportion of patients
who regarded it as helpful, a surprising increase in those who regarded it as not
helpful and a decrease in the proportion of those who did not know if it was helpful.
Paracetamol is reported to have different NNTs depending upon the type of pain
being treated (FOPM, 2007; Saragiotto et al., 2016; Moore et al., 2015c). These
differences in NNT may account for the apparent divisions between effective and

non-effective in patients suffering with different types of pain.

The arguments for the use of paracetamol in the treatment of chronic pain are
contentious and were set out in Section 1.6.1. Because the current balance of
opinion is that paracetamol is safer than a NSAIDs (Kress and Untersteiner, 2017)
patients were advised that if paracetamol was effective then in the treatment of their
pain it was the ‘least worst option’. This term was used rather than ‘better’ because

there was still the possibility that it might cause harm.
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6.4.3. USE AND BENEFIT OF MILD MODERATE OPIOIDS

At their 15t appointment 51% of patients reported mild/moderate opioids were
effective. This was slightly smaller than the 55% for paracetamol. By the 2"
appointment this had reversed and 81% regarded mild/moderate opioids as effective

compared with 60% for paracetamol

The changes in the use of mild moderate opioids were set out in Figure 5.10. Of
those who were taking them, there were significant increases in the proportion of
patients who regarded them as helpful and the proportion who thought they were not

helpful or didn’t know decreased (Table 5.13).

A chronic pain patient’s first prescription experience with opioids was often as a
combination of Paracetamol with a mild/moderate opioid with many prescriptions
being for co-codamol (30/500) two to be taken four times a day. This dose of
codeine is equivalent to about 6mg of morphine. For a patient starting opioid
therapy, this often resulted in side effects such as nausea, sickness, constipation and
dizziness. Up to 10% of patients do not continue because of these side effects
(Straube et al., 2014). The requirement for the bio-transformation of codeine before

it has any analgesic efficacy also needs to be remembered.

Tramadol is a mild/moderate opioid which has, in addition, the potential to be
effective in the treatment of neuropathic pain, making it almost unique in the

treatment of chronic pain. Pharmacist referral letters to GPs after 1st clinic
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appointments, with this cohort of patients, suggested on 32 occasions that tramadol
might be worth an assessment. Because the improvement in the efficacy of
mild/moderate opioids was statistically significant these results were examined in
more detail. At the second appointment 14 of 15 patients (93%) who were taking
tramadol reported it as effective. The proportion of patients who regarded tramadol
as effective was more than the 60% reported for both codeine and dihydrocodeine,

but these were based on very small numbers (Table 5.13).

6.4.4. USE AND BENEFIT OF STRONG OPIOIDS

At their 18t appointment 52% of users of strong opioids regarded them as effective.
The comparative figure for mild/moderate opioids was 51%. There was an increase

at the 2" appointment up to 72%.

Patients would not be attending the CPS if opioids and other analgesics, were able to
control their pain. Strong opioids are considered the most effective medicines that
are available for the treatment of (nociceptive) pain but this effectiveness does not

translate into the treatment of chronic pain (Ballantyne, Kalso and Stannard, 2016).

The changes in the use of strong opioids were set out in Figure 5.11. Of those who
were taking them there were non-significant increases in the proportion of patients
who regarded them as helpful and the proportion of those who thought it was not

helpful or didn’t know decreased. The problems associated with opioids and chronic
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pain, especially with regard to effectiveness and tolerance were explored earlier

(Section 1.6.2).

The role of strong opioids in the treatment of chronic and/or neuropathic pain is
controversial (Bostick et al., 2015; Stannard et al., 2016; NHS, 2015). There is
insufficient evidence to determine the long-term analgesic effectiveness of opioids
(Chou et al., 2015). There are suggestions that opioid side effects often outweigh
any long-term benefit, especially at doses >100mg of oral morphine equivalence
daily (Anderson, 2015; Stannard, 2012). There is also the suggestion that the use of
strong opioids, even if they help with the pain may actually delay improvements in
patient function (Ballantyne, 2017). The Faculty of Pain Medicine (FOPM) and NHS
England published a report entitled ‘Opioids Aware’ (NHS, 2015). The Executive

Summary from this report included the following points.

‘Opioids are effective analgesics but there is little evidence that they are helpful for

long-term or neuropathic pain'.

‘The risk of harm increases substantially at doses above an oral morphine equivalent

of 120mg/day, but there is no increase in benefit’.

‘If a patient is using opioids, but is still in pain the opioids are not effective and should

be discontinued, even if there is no other treatment available.’
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This message was reinforced by two Cochrane reviews. Els et al. (2017a) reported
that there was no evidence to support the use of large doses of opioids in chronic
non-cancer pain because of a shortage of long-term trials at doses used in clinical
practice. Els et al. (2017b) went on to expand the ‘harms’ side of opioid therapy and
reported that compared to control 78% of patients undergoing opioid treatment suffer

with an adverse effect.

The prescribing of opioids for chronic pain has increased fourfold in the last twenty
years. Much of this increase driven by guidelines, which suggest S/R formulations
were safer and more effective than I/R formulations (Volkow and McLellan, 2016).
Unfortunately, these long acting formulations do not address the patients real
analgesic needs, how to cope with the varying level of pain with a constant level of
analgesia. Sullivan (2014) suggested that there was insufficient evidence to
determine whether there was any real difference between the opioid analgesic
efficacy or the incidence of side effects between I/R or S/R formulations. A paper the
following year by Miller et al. (2015) reported that patients often preferred I/R
formulations because this allowed them to match their use of pain medicines with
their level of pain and thereby take some control their total opioid dose. A
subsequent review by Ballantyne (2017) confirmed that the analgesic benefits of
opioids were preserved if they were not used continuously and that intermittent use

provided equivalent or better analgesia, which the patients preferred.
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Five patients, in this study, who were taking doses of S/R opioids were also taking
top-up doses of an I/R opioid. Where patients reported taking mixed duration
formulations they mostly acknowledged their therapy was effective. Some were
taking the same medicine in two different formulations others were taking different
opioids in different duration formulations. This raised two questions. Was one more
effective than the other. Alternatively, were they both effective and was it varying the
opioid dose which reduced the tendency towards tolerance as has been suggested
by Miller et al. (2015) and Ballantyne (2017). A much larger cohort of patients taking

strong opioid pain medicines would be needed to explore such questions.

Out of the 100 patients in this cohort 36 patients were taking a strong opioid at their
1st appointment. Of these 32 (89%) still had an NRS pain score of >=7. This poses
several questions. Were those patients tolerant to their opioid, would their pain be

much greater without their opioid or was their opioid truly ineffective for their pain.

Eighteen of the paired patients (33%) arrived at their first clinic appointment using
one or more strong opioids medicines. Nine (50%) reported that they were helping
with their pain control, 6 (33%) did not think that they were effective and 3 (17%)
were not sure. Therefore, 9 (50%) were taking or using a strong opioid preparation
from which they perceived uncertain or no benefit. The number taking strong opioids
reduced to 15 at the second visit, but of these the proportion of patients who thought

that they were effective rose from 53% (8) to 73% (11). Therefore, even after the
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pharmacist’s intervention four patients taking these potent medicines, which can

cause serious adverse effects, without any certainty of benefit.

If there was no real benefit from strong opioids the following possible factors were
considered: did the patient’s pain include elements of neuropathic pain or was there
evidence of opioid induced hyperalgesia. At their 2"4 appointment 72% of patients
(Table 5.13) reported that medicines for neuropathic pain were reported as effective.
If opioid hyperalgesia was suspected the patient was encouraged to undertake a trial
of a very gradual reduction in their overall opioid dose, aiming for a downward opioid
dose trajectory with minimal withdrawal potential. Baron and McDonald (2006)
reported on a group of 23 patients who were taking or using large doses of opioids
for chronic pain. Over a period of time these patients were persuaded to eliminate
their strong opioid medicines. All patients demonstrated some reduction in pain and

the overall mean pain score for these patients went down from NRS 8.0 to NRS 3.5.

For patients hoping to use their opioid therapy to facilitate a return to work the
message is equally unhelpful. The use of opioids can delay the return to work
(Busse et al., 2015; Deyo, Von Korff and Duhrkoop, 2015; Savych, Neumark and
Lea, 2018) and the likelihood of returning to work is reported as inversely

proportional to the opioid dose (Nguyen et al., 2011).
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Three patients in this cohort made considerable efforts to reduce their strong opioid
dose (Section 5.4.2.3). These results suggest that the pharmacist’s intervention

about the possible dangers of strong opioid therapy had been effective.

There has been a change of tone about the use of strong opioids in the treatment of
chronic pain since it was being debated as a ‘human right’ (Cousins, Brennan and
Carr, 2004) and as later expressed in the Montreal Declaration (Cousins and Lynch,
2011). This change has been driven by the realisation of the extent of the opioid
misuse problem. In the UK the need for caution with the use of these medicines was
acknowledged with the publication of ‘Opioids Aware’ (NHS, 2015). Advice to
prescribers had been issued in various locations on opioid dose reductions (NHS,
2017a; NHS, 2018c) but a Cochrane Review (Eccleston et al., 2017) reported that
there was no evidence of the relative safety of any of the proposed opioid reduction

schemes.

Tapentadol was added to the local Stoke Guidance on the treatment of chronic pain
(Njoku, Rosam and Ashworth, 2017). With a potency between tramadol and
morphine this was a useful addition to the range of medicines available for the
treatment of chronic pain. There were indications of its effectiveness against
neuropathic pain but as yet it had not been accepted by all GP formularies (Langford

et al., 2016; Sugiyama et al., 2018)
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6.4.5. USE AND BENEFIT OF MEDICINES USED FOR THE TREATMENT OF

NEUROPATHIC PAIN

One of the problems involved in the treatment of chronic pain, as discussed in
Section 1.5.3 is differentiating nociceptive and neuropathic pain elements, A higher
percentage of patients (58%) reported that medicines for neuropathic pain were
helpful at the 1st appointment than for any of the other medicines in this research.
This proportion increased at the 2" appointment up to 72% (Figure 5.12). Although
these changes were not statistically significant there is an indication that educational
advice targeted at careful titration of doses improved patients’ outcomes with these
medicines. However, given the size of this improvement the mean S-LANSS score
only decreased from 12.6 to 12.5 (Table 5.10). Current questionnaires do not
facilitate the collection of data which would explore this problem. More accurate
historic data is needed to track changes in pain scores with changes in doses. The

paradox in the treatment of chronic pain set out in Section 6.3.3 is also relevant here.

Fifty-eight patients in this cohort recorded an S-LANSS score of >=12 (Table 5.9) and
therefore were regarded as having elements of neuropathic pain (Bennett, 2001). Of
these 44 (76%) were taking an analgesic recommended for this condition in the BNF
or NICE (2013a). This leaves 14 (25%) possibly not taking appropriate analgesia.
But more patients were taking medicines suitable for neuropathic pain than had an S-
LANSS >=12, which may be an indication of successful therapy either known or
unrecognised. It may also suggest their use for other therapeutic indications

e.g. depression coexisting with their pain diagnosis.

197



The audit which was basis for this research (Section 1.3), found that of the 100
patients who were included, 57 patients recorded an S-LANSS score>=12. Of these
only 36 (63%) were taking medicines recommended for the treatment of this
condition. The number of patients with an S-LANSS>=12 in the audit was one less
than in this research cohort, 58 (Table 5.9). The proportion taking appropriate
medicines in the pilot study was 63% compared with 76% (Table 5.9) in this research
cohort. Overall these figures indicate some undertreatment of neuropathic pain that
could present opportunities for pharmacists to suggest appropriate therapies. The
report by Gill, Taylor and Knaggs (2013), outlined in the systematic review suggested
that expanding the role of Community pharmacists into the diagnosis, treatment and
management of chronic pain could possibly identify 50,000 cases of undiagnosed

neuropathic pain in a year.

Sixty-six percent of the patients in this research with an NRS >=7 also had a S-
LANSS >=12 and it was suggested by Torrance et al. (2007) that patients with
chronic pain of predominantly neuropathic origin more difficult to treat. For that
investigation a randomly generated list of 6,000 patients from three UK cities were
mailed a questionnaire. Three thousand and two were returned. Three groups were
identified, patients with no chronic pain and patients who had chronic pain and who
were either S-LANSS positive or S-LANSS negative for neuropathic pain elements.
The patients who reported neuropathic elements in their pain reported less pain relief

from their pain medicines, despite using more, but surprisingly very few were taking
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medicines specific for the treatment of neuropathic pain. This report did not include
details of whether these patients had assessed neuropathic treatments and failed or
whether they had never been offered. Patients who were not taking these medicines
could be amongst those being referred for the management of neuropathic pain if

greater use were made of community pharmacists (Gill, Taylor and Knaggs, 2013).

The information about the contribution of placebos to the treatment of chronic pain
contained in Table 1.2 also needed to be considered seriously. For example both
duloxetine and gabapentinoids were recommended for the treatment of fibromyalgia
pain. Lunn, Hughes and Wiffen (2014) suggest that any benefit from duloxetine in
the treatment of fibromyalgia may result from its anti-depressant effects rather than
any direct effect upon the pain. McCartney (2015) reminded us that in the treatment
of fibromyalgia about one person in three would receive benefit from pregabalin but
in addition one person in five would receive similar benefit from a placebo. Similarly,
Wiffen et al. (2017) reports that with gabapentin in the treatment of neuropathic pain
3 or 4 of 10 would receive up to 50% pain relief. The comparative figure for placebo
was 1 or 2 of 10. Given the potential for harm of these medicines, ongoing
assessment for efficacy are important and represented an opportunity for

pharmacists to become engaged whilst counselling about the use of pain medicines.

As reported in Section 5.4.2.4 some patients took their neuropathic medication on a

when necessary basis because of the sporadic or predictable nature of their pain.

For example, patients who experienced pain only during a certain activity did not
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require levels of ‘background analgesia’. Their justification for this was they know
what was effective but that side effects precluded their use over a longer period. The
implication of this method of medicine use was that to achieve the best outcome for
themselves, these patients have understood both the benefits and the side effects of

their therapy and had balanced that with their daily living.

6.4.6. USE AND BENEFIT OF NSAIDS

The changes in the use of NSAIDs were set out in Figure 5.13. Of those patients
who were taking them there was a non-significant increase in the proportion of
patients who regarded them as helpful up from 55% to 66%. The proportion who
thought they were not helpful decreased. This group of medicines was the only one,
in this research, where the proportion of patients who were unsure whether they were

helpful increased.

NSAIDs were reported as very effective analgesics in the treatment of acute pain
including lower back pain (Enthoven, Roelofs and Koes, 2017). As a group they had
amongst the lowest NNTs for the treatment of acute pain as rated by the Oxford
League Table of Analgesics (FOPM, 2007) with NNTs of between one and two.
Because they are such good analgesics and older people may tend to have more
aches and, patients are prescribed more frequently for older than younger patients.
This may have resulted in poor quality pain management advice (Ferderman, Litke
and Morrison, 2006) because the side effect profile of NSAIDs worsens with age

(Seager and Hawkey, 2001).
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As set out in Section 1.6.4 NSAIDs can cause a wide range of side effects beyond
the widely known gastric irritation. As a result, in older people balancing less pain
with the increased risks of morbidity needed to be a real consideration (Wehling,
2014). Given this, at their 15t appointment 43% were taking one of these medicines

without any perceived benefit.

NSAIDs have been the medicine of choice in the treatment of inflammatory pain
conditions but their mechanism of action there would suggest little rationale for their
use in the treatment of neuropathic pain. A Cochrane review reported that there was
no evidence to support or refute the use of NSAIDs in the treatment of neuropathic
pain (Moore et al., 2015a) . Yet Berger et al. (2012) reported that out of a sample of
31,688 patients with a painful neuropathic condition 56% had a prescription for an
NSAID compared to 22% in the matched control group. The mean age of the group

was 56.1 years and 32.9% (10,434) were in the >=65 age group.

Possession of a prescription and actually taking the medicine are quite different.
Compliance figures are difficult to obtain. Many years ago, de Klerk and van der
Linden (1996) undertook research into compliance with NSAIDs in the treatment of
ankylosing spondylitis using electronic monitors for an average of 225 days. Their
results suggested that patients took 81% of the prescribed doses but not necessarily
as prescribed. Interestingly, they also reported that there was no correlation between

compliance and improvement in reported pain or morning stiffness in a population
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where it would be expected that NSAIDs would be effective, which would question
the efficacy of this therapy. Similar levels of compliance were reported by (Lanas et
al., 2012) who added that compliance to a regular NSAID prescription went up as the

pain became more constant.

In this small research cohort, the percentage of patients who thought that their
NSAIDs were effective (initially 57%) was approximately the same as the 56% of
patients in the Berger et al. (2012) report. Given these results and the difficulty of
treating patients with chronic pain it would be difficult not to suggest that in any
patients’ pain NSAIDs should be assessed for efficacy, regardless of the
pharmacological logic. However, these were the medicines most likely to lead to an
emergency hospital admission (Pirmohamed et al., 2004) therefore they must only be
taken if they were perceived to be effective, with appropriate gastric protection (NHS,

2018b), at the lowest dose for the shortest possible time.

6.4.7. CONCLUSION

The improvement in pain resulting from the use of pain medication was only
significant for the mild moderate opioid group. Other groups caused apparent

improvements but the changes were not significant.

One positive outcome was that overall, more patients reported stopping a pain

medication than starting one. This was important because one of the pharmacists’

messages was that pain medicines should only be taken when they were perceived
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to give benefit. The pharmacist can easily advise on OTC medicines, however not
being a prescribing pharmacist in the CPS, any advice about stopping a prescribed
medicine would need to be endorsed and changes made by the patient’s GP. This
additional step for patients to add or change therapy indicates the benefit of an

independent prescriber pharmacist (IP) (Section 8.2) in the CPT.

In the Review Synthesis one of the contextual points was that pharmacists had a
beneficial role in the treatment of chronic pain and that this was an expression of
maximising the use of the pharmacists’ basic skill set, i.e. knowledge about
medicines. From the researchers’ clinical practice many patients demonstrated a
lack of knowledge about their medicines. As a result, the educational input of the
research pharmacist provided patients with an opportunity to understand how to use
their pain medicines more appropriately and empowering them to act effectively upon

this new knowledge.

Hadi et al. (2014b) published an outline of the recommendations made to GPs about
the patients who were included in the Hadi et al. (2016) research. These included
‘stopping n=19’, ‘adding n=30’, ‘titrating n=29’ and ‘substituting n=23’ medicine.
There was no indication in the text to indicate whether these were prescribed or
‘OTC’ medicines. Comparable ‘medicines optimisation’ figures for this research were
‘stopping n=44’, ‘adding n=19’. These included both ‘OTC’ and prescribed
medicines. Overall the number of changes to prescribed therapy as a result of the

pharmacist’s recommendation were 30 in a cohort of 55 (55%).
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6.5. Changes in answers to the questions in the Brief Pain

Inventory (Questions 24-30)

6.5.1. INTRODUCTION

The BPI (Section 8.4.2) was designed to explore patient’s pain in several ways. It
explored the severity of the pain, the effect of the pain on their lives and their
understandings of pain medicines. Some patients’ are reluctant to take any
medicines (Osterberg and Blaschke, 2005) which could be difficult to understand.
Sometimes they appeared to conflate information from one group of medicines to
another, NSAIDs cause gastric irritation and codeine can be addictive, therefore all
pain medicines cause gastric irritation and are addictive. Taken in isolation these
statements about NSAIDs and codeine are factually correct, but in the treatment of
chronic pain undue concentration on these particular points are not always helpful.
For these patients the advice needs to be nuanced with advice about varying the
dose to minimise the development of tolerance. For example, tolerance and
dependence may go hand in hand and are physiological responses to opioid
medicine being taken but addiction is a behavioural response following on from these

changes.

Concordance and adherence are recognised problems with any medications. When

collecting medicines, pharmacists will usually reinforce the labelled directions. For
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example, ‘gabapentin 600mg tds’ is usually translated onto the label as ‘three times a
day’. This may be interpreted as “breakfast time, lunch time and bed time” or
“preakfast time dinner time and bed time” with no understanding that this relates to
every eight hours. Gabapentin, when use for chronic pain should be administered
every eight hours for optimal effect, and minimal side effects. Exploring what the
patient understands is an important aspect of shared decision making and is certainly
a conversation that both specialist and generalist pharmacists, with their

understanding of pharmacokinetics, should explore with the patient.

In this research, of the 55 paired patients at the 15t appointment 18 (33%) started off
from the stand point that they did not want to take pain medicines (Table 5.7). This
went down to 16 (29%) for patients with NRS>=7, 15 (27%) for patients with S-
LANSS>=12 and 12 (22%) with both NRS>=7 and S-LANSS>=12. Because pain
medicines were so important for the management of chronic pain in this research, it

was important to try and understand more about this problem.

The BPI questions 24-30 asks questions about patients’ responses to their pain
medicines. The 2" answers were from patients who were at least four months
further along their treatment pathway. The only significant thing, which may have
happened within the CPS for some of these patients, since they completed the BPI
for the 18t time was the pharmacist intervention and their individual reaction to it.
Questions 24 & 25 asked about the frequency with which patients took their pain

medication (Table 5.14) and the answers demonstrated little difference between the
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1st and 2" appointments, maybe because they are outwith the pharmacist’s purview.

The answers to questions 26-30 were sufficiently different to warrant further analysis.

6.5.2. PATIENT INVOLVEMENT WITH THEIR PAIN MEDICINES

6.5.2.1. Did patients feel the need for a stronger type of pain medication

(BPI Question 26)?

The percentage of patients who believed that they needed stronger pain medicine
reduced significantly down from 57% to 37% (Figure 5.14). Patients’ had often

waited a long time before arriving at the CPS (Figure 5.2) and therefore it was not
surprising that many patients reported, at that time, that they needed stronger pain
medication. The significant reduction in the answers at their 2"4 appointment was

more surprising.

6.5.2.2. Did patients feel the need to take more pain medication than

their doctor has prescribed (BPI question 27)?

The percentage of patients who believed that they need to take more pain medicine
than was prescribed reduced significantly down from 33% to 21% (Figure 5.15).
During clinic consultations some patients mentioned that they took more than the
recommended dose of paracetamol. There was also some double dosing with

NSAIDs, prescribed naproxen and OTC ibuprofen either deliberately or through lack
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of knowledge. There appeared to be a misconception that because these were freely

available OTC they were less dangerous.

6.5.2.3. Were patients concerned that they used too much pain

medication (BPI question 28)?

The percentage of patients who believe that they are taking too much pain medicine
reduced significantly down from 46% to 31% (Figure 5.16). In clinic, patients often
demonstrated a tenuous understanding of the rationale for their pain medicine
therapy. Some were also intentionally resistant to taking any in pain medicines for
complex or personal reasons which have been reported previously (Chen, 1999).
This resistance which was explored briefly in Section 6.5.1 and may result from a
lack of understanding of the potential complications of the iliness being treated or
patients may conflate health warnings about different medicines. It may be because
the medicines that they had tried previously had given them minimal benefit and
intolerable side effects. Many patients reported that they took their medicines
because they had been prescribed or they took the ones that didn’t make them feel

worse.

Patients’ attitude to their medicines may be affected by difficulty with understanding
the labelling of their medicine or incomplete briefing about a complex medicine
regimen. The significance of both of these could be reduced by more concordant

prescribing and a greater accent on appropriate counselling when medicines are
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issued. Alternatively, the avoidance of analgesia may be perceived as exercising
personal control over their pain (Pellino and Ward, 1998) and as such is probably

outwith the purview of both the prescriber and the pharmacy

The excess of medicines stopped (47) over medicines started (19) as set out is Table
5.13 was an indication that some patients had heeded the pharmacist’s advice during
the intervention and were acting upon it. The freedom of action of the research
pharmacist with regard to prescribed medicines has been addressed (Section 6.4.7)
but if a patient, after consideration, is confident that one of their pain medicines is
giving no benefit then this presents an ethical dilemma. The patient should be in
concordance with their GP about their pain therapy and therefore it is incumbent
upon the patient to agree any changes with their prescriber, otherwise their health

records are incomplete.

NICE (2017) suggests that in the treatment of chronic pain the aim is to reduce a
person’s pain and improve their quality of life. This balance between pain and quality
of life is important and not accounted for in the WHO pain ladder because many of
the medicines which would then be involved can be associated with serious harm

and may not contribute to improving quality of life.

Whatever the reasons for patients believing that they were taking too much pain

medicine, each pharmacist-patient interaction was an opportunity to improve the

patient’s understanding of how to use their pain medicines to improve the quality of
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their lives and reduce their concern over the use of these medicines. The significant
change in the answers to this question may be an indication that the intervention
from the pharmacist was having a positive influence upon the patients’ use of

medicines for their pain.

6.5.2.4. Did patients feel the need to receive further information about

their pain medication (BPI question 30)?

The percentage of patients who felt that they needed further information about their
pain medicines, reduced significantly from 76% to 45% (Figure 5.17). Often, in clinic
patients responded to the pharmacist’s explanations about how they could take their
medicines differently either to improve benefits or minimise the side effects, in ways
which suggested they had not considered this previously. There were two possible
explanations for this. They were concepts or ideas that had not been verbalised by
their prescriber/pharmacist or they had not been remembered by the patient. Either
way this means that some patients may not have received the information that they
want and need, to enable them to take their medicines to best advantage.
Sometimes the lack of appropriate verbal communication during
patient/GP/pharmacist interaction meant that patients only received the information
that they needed when they asked for it. (Young et al., 2018). From experience with
patients in clinic it would be unwise to assume that all patients had sufficient self-
confidence and background information or health literacy to understand the questions
that they needed to ask, in addition to the having the intellectual capacity to cope with

the information that they were given.

209



There were also the problems of patients believing inappropriate things about their

pain medicines. Whose responsibility was it to ensure that patients understand their
pain medicines, the prescriber or the pharmacist? In the absence of real information,
we should not be surprised when the void in patient’s knowledge was filled with half-

truths and erroneous impressions.

The significant change in the answers to this question at the 2"d appointment reflects
the importance that the pharmacist placed upon helping the patient to understand
their pain medications. One of the roles of the pharmacist’s in the CPS was to guide
patients towards the optimal use of their pain medicines because the other members
of the team would be concentrating on other aspects of the patients’ treatment.
Other members of the team hear the pharmacist’s message during the PMP
presentation and are therefore in a position to reinforce this message at appropriate

moments.

6.5.2.5. Did patients have problems with side effects from pain

medication (BPI question 29)?

The answers to this question (Figure 5.18) did not change significantly between the

1st and 2" appointments reducing from 64% to 42%.

During this research patients demonstrated poor understanding of their pain

medicines and the management of any resulting side effects. Within the Systematic
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Review there were four references which mentioned the problem of side effects.
Harrison (2015) reported that 35% of patients suffered side effects, Thomas (2012)
recorded a much higher proportion of 75% needing advice about side effect
management. Gill, Taylor and Knaggs (2013) reported that 20% of patients were
referred back to their GP for management of side effects. On the other hand
Coleman, Yangphaibul and Begovic (2013) reported that 16% of the actions as an IP
related to the management of side effects. All of these publications reported an MUR
of some sort but with no real information about what was involved or how this might

have influenced the recording and reporting of side effects.

The report by Thomas (2012) recorded that 50% of the cohort needed advice about
medicines safety. Safety and side effects are different concepts and there was no
mention in the text of how the difference was defined. This differentiation should be

explored in any further research.

These four reports suggest that in the treatment of chronic pain the side effects of the
medicines can be troublesome both for the patient and the HCP who are involved in
their care. Given that chronic pain is a debilitating, widespread condition that may be
lifelong, those involved in the treatment of these patients need to be aware of the
potential adverse effects of their actions. Additionally, it is essential to ensure that all
communications are tailored to the patients’ ability to understand. Carter et al. (2014)
reported that it is critical that either the prescriber or the pharmacist ensure that the

patient understands the potential side effects before a pain medicine is prescribed or
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dispensed because side effects can lead to a reduction in the appropriate use of a

medicine (Dibonaventura et al., 2012).

The decision about whether side effects are serious is, for the patient, a subjective
decision and if it is an intensely personal effect then regardless, a patient probably
would not disclose the effect unless specifically asked. During any patient clinician
interaction this could lead to a divergence of opinion, either overt or covert, about the
level or significance of potential side effects (Cooper et al., 2015). The post
marketing attribution of serious side effects to a medicines can lead to the withdrawal
of its Product Licence (McNaughton, Huet and Shakir, 2014) as exemplified by
rofecoxib and valdecoxib. In 2019, a systematic review reported that the
discontinuation of antidepressants, including tricyclics and duloxetine both of which
are used in the treatment of chronic pain, was more problematic than had been
thought heretofore (Davies and Read, 2019). From clinical experience with chronic
pain patients the problems associated with the side effects of the medicines used in
the treatment of this condition are not always treated with the seriousness that they

deserve.

6.5.3. CONCLUSION

The answers to four of the five questions at the end of the BPI questionnaire
changed significantly between the 15t and 2"d appointments. These improvements
suggest that the input of the pharmacist before the 2" appointment contributed to

patients’ better understanding of the use of their pain medicines.
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6.6. Conclusion

During this research, conversations between the pharmacist and the patients have
consistently explored three ideas. Firstly, the apparent ineffectiveness of many of the
pain medicines prescribed for patients. Secondly, the balance that the patient
needed to strike between the benefits for their pain and the problems with side
effects from their pain medicines. Lastly, what caused the patients reluctance to take

medicines and how can this be reduced.

Having explored these three ideas with patients at their 1t appointment and for some
also at a PMP presentation this was the group of patients that returned nine

significant improvements or changes in four groups.

i.  Their pain medicines gave them more benefit
ii. Their analgesia lasted longer.
iii.  The benefit for their use of mild/moderate opioids improved

iv.  Their attitudes to the use of their pain medicines improved

When taken together these indicate that after discussion with the pharmacist patients
had a better understanding of their pain medicines. They engaged with the
pharmacist in the CPT in ways which guided them towards using their pain medicines
to maximise the benefits and minimise the harms of their medicines i.e. right drug,

right dose, right time.
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6.7. Limitations and recommendations

6.7.1. WAITING TIME FOR PAIN CLINIC APPOINTMENT

Waiting time since the commencement of pain until they received a pain clinic
appointment was for some inexplicably long. These were similar but not the same as
other reports (Harrison, 2015; Black, 2017; Ingle and Vasu, 2018). Further
investigations into the cause of these waiting times and therefore the additional

distress caused was both urgent and important.

6.7.2. RECRUITMENT IN RELATION TO ATTENDANCE AT PMP

Eighteen of the 55 patients who returned for a 2" appointment had attended a PMP
during the intervening period. This meant that they would have experienced up to
three times the length of pharmacist input time compared with the remaining 38
patients. Because of the small size of this group the only analysis which was
undertaken was of the different changes in NRS and S-LANSS between patients who
had attended and those who had not (Table 5.11). The NRS of those who had and
attended reduced by 0.9 whilst those who had not only reduced by 0.5. The
difference between the S-LANSS of the two groups was different. For those who had
not attended the S-LANSS increased by 0.6 whilst for those who had the reduction

was 0.8.

Attendance at a PMP course between the 15t and 2" research appointments

introduces a potential source of bias because it would potentially increase the time
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available of the pharmacist’s intervention. Some but not all of the additional
intervention would be a duplication and therefore it would need to be controlled in

any future research work into this topic.

6.7.3. COMPLETENESS OF PATIENTS’ INFORMATION ABOUT THEIR MEDICATIONS

The medicines that patients actually took were recorded and reported, particularly in
relation to the benefits that individual medicines gave to the patients. The patient’s
clinic invitation letter asked them to complete the Patient’s Pain Medicine
Questionnaire (Appendix 8.4.1), the BPI (Appendix 8.4.2) and the S-LANSS
(Appendix 8.4.3) questionnaires and prior to their arrival at the clinic. Patients
generally arrived with a completed BPI and S-LANSS questionnaire but they were
not so rigorous with completing the Patient’s Pain Medicine Questionnaire. Some
patients arrived with the ‘request’ copy of their current FP10, some with a bag of
medicines and some with neither. They were generally, but not always, able to be
certain about their current medication. The further back the questioning went, the
less certain they were of their answers. In the clinic invitation paperwork, they were
asked specifically to be prepared to answer questions about their previous
medicines. Therefore, this bifurcation in their preparedness was not anticipated. If
this research is repeated work would be required to formulate a questionnaire, to be
sent out with the invitation letter, to elicit information about the efficacy of previous
medicines. It may be that any pre-clinic preparations should be a request for a print-

out of the patients’ prescription history. This could then form the basis of a
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guestionnaire to be completed by the patient. In the event of non-completion, time

would need to be found to work through this during the clinic.

6.7.4. COMPLETENESS OF PATIENTS’ INFORMATION ABOUT SIDE EFFECTS

The balance between side effects and the perceived benefits of pain medications is
an important factor in determining optimal therapy for the treatment of chronic pain.
Patients were often not able to discuss the side effects of their pain medicines with
any certainty even though their invitation letter specifically asked them to prepare for
that. Any extension of this research would require work to formulate a questionnaire,
to be sent out with the invitation letter, to clarify what side effects previous medicines
had caused. It may be that this could also be based upon the prescription history

provided by the GP.

This would need to be worked through during the appointment. Some patients
demonstrate a tenuous understanding of their side effects and which medicines may
be causing these effects but given what has been revealed during this research this

is no longer surprising.

6.7.5. COMPLETENESS OF INFORMATION ABOUT MEDICINES FOR NEUROPATHIC

PAIN

One of the objectives of this research was posited on an S-LANSS scores (Section

3.2), above or below 12 the guide score for elements of neuropathic pain. One point
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was omitted, which was obvious with hindsight. Medicines for neuropathic pain were
demonstrably effective for some patients, therefore had existing therapy already
given them some benefit and reduced their S-LANSS score from above 12 to below
12. For those patients the appointment would then be about optimisation rather than
finding something which gives benefit. Any future research would have to control for

this.

There was also a paucity of data relating individual medicines to specific neuropathic
conditions as outlined in Section 1.6.3. Therefore, in any future research greater
attention needs to be placed on records of diagnosis and the medicines assessed to

date.

6.7.6. PSYCHOSOCIAL AND DEPRIVATION DIFFERENCES

The papers from both Bruhn et al. (2013) and Hadi et al. (2016) were the only two
papers returned by this systematic review where societal characteristics of the
patients were reported. Societally, they appeared quite different to each other and
different again to this cohort. Because chronic pain is treated in a psychosocial
context, societal differences need to be explored (Meints and Edwards, 2018) before
a full understanding of its initiation, maintenance can promulgated. Such work would
require much larger cohorts in areas with different deprivation scores and different

societal groups using both qualitative and quantitative methods.
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6.7.7. LOCUS OF CONTROL

It became apparent during this research that the patients who were most successful
in developing personal strategies to improve their pain control were the ones who
were able to understand and engage more fully with managing their medicines.
Research has revealed that a high internal locus of control (ILC) was important in
predicting improvements in chronic pain control with external controls being mainly
negative (Keedy et al., 2014; Nafradi, Nakamoto and Schulz, 2017). Patients with
high ILC believe that their outcomes are as a result of their own abilities. Continuing
involvement with the CPS and more particularly attendance at a PMP are premised
upon the patients’ willingness to engage with the concept that at least some of their
pain is self-manageable i.e. do not have a low locus of control score. Therefore, in
any further research it would be important to incorporate some ‘locus of control’ score

such as a Duttweiler (1984) Internal Control Index (ICl).

6.7.8. SHORTFALL IN THE NUMBER OF RETURNERS INTRODUCING THE

POSSIBILITY OF BIAS

Of the 100 patients who were enrolled in this study only 55 returned for a second
appointment. The small number of returners in this research limited the analysis

which could be undertaken, particularly regarding the efficacy of individual medicines.

The introduction of the new Trust computer system made it difficult for the
administration staff to book patients and arrange recall appointments for all of the

members of the Chronic Pain Team, not just the pharmacist. It also limited the

218



availability of comparative epidemiological information between the research cohort

and the total service.

Lists were generated regularly by the pharmacist to assist the administration staff
with the names of those patients who specifically needed to be recalled for this

research.

The original power calculation for this research was based upon 80 returners
(Hodson, 2017). The difficulty of persuading patients to attend for a second
appointment has been mentioned elsewhere (Dougall, Harrison and Lowrie, 2015).
The research appointments were stopped four months after 100" patient had been
recruited because of the time constraints of the DPharm. timetable. Unfortunately, by
that time only 55 patients had been seen for a second time. The reasons for the
cessation of recruitment in this research were specific to this project. During any
further research, adherence to a Gantt chart would minimise the likelihood of a
recurrence of such problems. The loss of so many patients to follow up was one of

the two most significant potential source of bias in this research.

The new Trust computer is now well embedded making data about patient bookings
more available to interrogation. The patient’ pathway of care through the CPS and
the length of time that their involvement lasts is individual to them, their pain and their
circumstances and patients could be retained within the CPS if the patient was
waiting for a research appointment. The full cohort could have been recruited but for

the external time constraints.
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6.7.9. QUALITATIVE DATA

Pain is a subjective experience that varies on an ongoing basis. Analgesia can be
very effective and the use of pain medicine should be closely related, in the patient’s
mind, to the pain they experience and yet patients often demonstrated not only a lack
of understanding on how to use their pain medicines or manage their side effects but
also a reluctance to take their pain medicines at all. There are no quantitative
measures available which would improve our understanding of this human paradox.
But this personal aspect of a patient’s involvement with their pain medicines could be
explored using qualitative methods. Such research would facilitate the exploration of
how patients’ pain and their attitude to their pain medicines interrelates with their
suffering and their personal circumstances. It would also improve our overall
understanding of how the actions of pharmacist interrelate with this situation.
Qualitative research into pain is mainly undertaken with chronic pain patients
(Osborn and Rodham, 2010) and suggests that patients completion of quantitative
pain scales includes experiences and sensations as well as the pain intensity
(Robinson-Papp et al., 2015). One report stressed the need to understand the
context of a patients pain, which might facilitate our understanding of how patients
use qualitative scales (Morse, 2015). From clinical experience with patients during

this research for some patients the context of their pain is very important.

Consideration was given at the outset of this research as to whether to include both
quantitative and qualitative data. It was decided that this was not an option within the

time available.
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6.7.10. RECOMMENDATIONS FOR FUTURE WORK

This research has revealed a dearth of new information about how medicines may
best be used in the treatment of chronic pain and by extension what should be the
role of the pharmacist. It has also revealed during, clinic consultations, how little
understanding some patients have about managing their pain control and the
misinformation which abounds about many of the individual pain medicines. Chronic
pain is so widespread that almost any practising pharmacist is likely to encounter
patients who are affected. If opportunities to improve the lives of these patients are
not to be missed, consideration needs to be given to what pharmacists are taught
about chronic pain and its treatment both at undergraduate level and what is
expected of preregistration students. Gill, Taylor and Knaggs (2012) points out the
historically pharmacy students have spent eight hours leaning about pain.
Comparable figures for doctors are 13 hours, physiotherapists 37 hours and vets 27
hours. The current advice for acute and rehabilitative pain is that regular analgesia is
most effective and should be stepped down whilst healing is taking place is correct.
In chronic or persistent pain this advice needs to be more nuanced recognising that
in chronic pain a pain free state is generally not achievable. Over the lengths of time
that patient suffer with chronic pain, the long-term harms of pain medicines are more
likely to become overt and the realistic goal for analgesia has to become how to use
pain medicines to facilitate those things in life which are necessary but painful.
Pharmacists’ who are involved in the supply of medicines for patients with pain need

be able to differentiate between these two conditions and offer advice appropriately.
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The pharmacist works as part of the CPT and any benefit which accrues with regard
to better pain control may need to be seen as part of a team effort. The Medicines
Research Council (MRC) have developed and updated guidelines as to how the
utility of a single intervention within a multi-component package of care can be

investigated (Campbell et al., 2000; MRC, 2019).

It would be important to control more rigorously for the second appointment being
before or after attending the PMP. There was a difference in both the NRS and S-

LANSS scores demonstrated by patients who had or had not attended a PMP.

Further work should be clearer about pain diagnosis, pain medicines used in its
treatment. The most difficult results to understand were those that related to the use
of medicines for neuropathic pain. Historical changes in S-LANSS scores resulting
from medicines already being taken needs to be determined and recorded, as does

the diagnosis in relation to the medicines assessed.

It would also be important to control for pain duration. The results in Figure 5.2 and

Table 6.1 suggests that there needs to be greater clarity over the questions asked

about the commencement and duration of their pain.

The success of some patients in this cohort had with improving their pain may have

been based upon greater understanding of how to use their pain medicines to best
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effect. Therefore, it would be important to try and tease out changes in patients’

understanding to a much greater extent.

Of the answers to BPI questions 26 to 30 only Question 29 about side effects
returned a non-significant result. Patients’ answer to this question are tied in with
their relationship with their pain medicines and understanding this are key element
for further work. To achieve this, the research must include a qualitative examination

of the patents pain and their medicines.

One final point, in his report Thomas (2012) differentiates between safety advice and

side effect management. The difference between the researchers understanding of

safety and side effects should be clearly laid out in the MUR.
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CHAPTER 7 CONCLUSION

In conclusion this research set out to determine whether a consultation with the
pharmacist within the multidisciplinary CPT in South Staffordshire and any resulting
medicines advice and education changed patient use of their pain medication. If so

did this improve the use of their pain medicines, pain scores or medicine side effects.

There were some significant changes in pain scores between the 15t and 2" clinic
appointment. These were limited to four finding: the BPI-PSS ‘worst’ pain score went
down, the relief which patients recorded after taking their pain medicines improved,
fewer patients regarded their pain medicines as ineffective and the benefits which

were recorded lasted longer.

Chronic pain is complex and it is difficult to be certain that any particular intervention
will be effective, but the pharmacist’s intervention in terms of education, specifically
regarding timing and optimising of doses is likely to have an important impact. In this
research the following four significant changes in patients attitudes to their medicines
were recorded: fewer felt that they needed stronger pain medicines, fewer felt that
they needed to take more pain medicines than had been prescribed by their GP,
fewer thought that they were taking too much pain medicine and fewer felt they

needed more information about their pain medicines.
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One accepted premise for the treatment of acute pain is that ‘pain is easier to keep
away than make go away’. This leads to pressure for regular analgesia at
predetermined times with the aim of achieving a, largely, pain free state. Chronic
pain often cannot be treated in this way, that fact the patients are attending the CPS,
with the pain scores they reported, demonstrated that this strategy had been

unsuccessful for them.

The interventions undertaken by the pharmacist with patients during this research
were twofold. Guiding them, to take more control of their pain medicine therapies
and to use them in ways which maximised their benefits and minimised their harms.
In addition to accept that their pain will flare and therefore to keep some pain

medicine in reserve for when this happened.

The results of this research confirm that by encouraging patients to adopt such an

approach, the pharmacist made a demonstrable contribution to the improvement of

patients’ pain within the context of the chronic pain service.
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CHAPTER 8 APPENDICES

8.1. Stoke guidance for the treatment of chronic non-cancer

pain

University Hospitals of North Midlands North Staffordshire Combined Healthcare [\/75]
NMS Trust Trust

Nets Trust
Staffordshire and 75 [VHS NHS
Stoke on Trent Partnership North Staffordshire  gioke-on -Trant
S Trut Clinical Commissioning Group

Clinical Commissioning Group

An at a Glance Guide to Prescribing Analgesics for Non-Malignant Chronic Pain

Regular paracetamol 1g QDS (or appropriate lower dose)
+- NSAID ibuprofen 400 mg TDS or naproxen 500 mg BD

wlﬁsunr-w

Starting with co-codamol 8/500 1 or 2 tablets QDS PRN
titrate up to co-codamol 30/500 2 tablets QDS. Consider

dihydrocodeine (30 mg QDS max 240 mg) if patients do not
respond to codeine (as this may be due to individual variation
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University Hospitals of North Midlands North Staffordshire Combined Healthcare /754

NMS Trust NS Trust
Staffordshire and IVHS
Stoke on Trent Partnership North Staffordshire Stoke-on-Trent
S Trust Clinical Commissioning Group Clinical Commissioning Group

An at a Glance Guide to Prescribing Analgesics for Non-Malignant Chronic Pain

Regular paracetamol 1 g QDS (or appropriate lower dose)
+- NSAID ibuprofen 400 mg TDS or naproxen 500 mg BD
unless contraindicated

oysebpue xseg

| Neuropathic pain / Diabetic neuropathy |

Amitriptyline
ot 1 e used In e eblerly TS &
over)

Start at 10 mg at ight and

oull3s)
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8.2. Glossary

1 1st pass metabolism — see First Pass

2 5-HT (serotonin, 5-hydroxytriptamine) — a monoamine neurotransmitter, which
is involved in both excitatory and inhibitory neurotransmissions. Medicines which
alter the availability of this neurotransmitter at its receptor site, can sometimes be

effective in the treatment of chronic pain.

3  Acupuncture — This is a type of ‘alternative medicine’ promulgated for the
treatment of many conditions. It involves the insertion of fine needles into the body.
In the treatment of chronic pain, the location of the insertion is related to the site of
the pain being treated. Reviews of its efficacy are inconsistent. Cochrane suggests
that it may be of benefit in chemotherapy induced and post-surgery nausea and

vomiting.

4 Addiction — NHS Choices define addiction as — ‘not having control over doing,

taking or using something to the point where it could be harmful to you’

5 Biomedical model for the treatment of chronic pain. In this treatment model the
accent is upon things being done to the patient by other such as injections, surgery

and analgesia

6 Biopsychosocial model for the treatment of chronic pain. In this treatment
model for the treatment of chronic pain the accent is upon self-management. The
patient is equipped with skills, which will hopefully enable them to better manage
their own condition. Research has suggested that based on weak/moderate
evidence this method gives patients with chronic pain the most likely chance of

functional improvement (Cheatle, 2016; Kamper et al., 2015).

7 Bio-transformation — The process by which one organic molecule is
transformed, within the body, into another, such as the conversion of an inactive ‘Pro-

drug’ into its active moiety.
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8  BPI - Brief pain inventory. This is a questionnaire, which can be self-
administered, that was originally compiled to assess the severity of cancer pain.
Subsequently, its use has expanded to be a regular tool used in the assessment of
many forms of pain as well as in pain research. It asks questions about the pain
itself and its effects upon the patient. It also asks about the way medicines are used
to treat the pain (Poquet and Lin, 2016). It includes two well used indices for

(chronic) pain — Pain Severity Score (PSS) and Pain Interference Score (PIS).

9  BPS - British Pain Society. This organisation defines itself as “An alliance of
professionals advancing the understanding and management of pain for the benefit

of patients.”

10 CBT — Cognitive Behavioural Therapy. This is a psychosocial (g.v.) intervention,
widely used in the treatment of mental disorders. Guided by research, CBT focuses
on developing personal coping strategies that target solving current problems and

changing unhelpful thoughts, beliefs, attitudes, behaviours and emotions.

11 CCG - Clinical Commissioning Group. These are the NHS organisations that

have been established to organise the delivery of care.

12 Central sensitisation — A medical shorthand for the concept that repetitive nerve
impulses from the periphery, in some way, change the way that the brain processes
this information. Given the way that the brain demonstrated plasticity in response to
learning or memory this is not surprising. Implicit within this concept is the
suggestions that as a result of this change there is more pain with less provocation
and that this process may be at the root of many painful conditions where there is no
identifiable pathology. But as yet there is no certainty over whether the observed

brain changes are the cause or effect of any variation in perceived pain levels.

13 Chronic pain — The simplest definition for this is pain that last longer than three
or six months. More practically, for the patient, it can be defined as pain lasting
longer than would be expected or persisting after healing has taken place. However,

its definition also needs to be understood in relation to
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» The symptoms of neuropathic pain that are not associated with apparent
neuronal damage

» Central sensitisation q.v.

» The changes in the brain’s focus of neural activity during the transition from
acute to chronic pain from the pain centre to those associated with emotion
and reward.

» The role of glia in the initiation and maintenance of chronic pain

» The modulation of afferent pain impulses by efferent nerve pathways.

As a result, it is likely that any chronic nociceptive pain will eventually contain

elements of neuropathic pain.

14 Cochrane — is the term used as a shorthand for the Cochrane Organisation or a
Cochrane Review. This is a worldwide independent, non-profit, non-governmental
organisation formed to organise medical research information in a systematic way,

which facilitates medical interventions based upon evidence-based practice.

15 COX-1 — Cyclooxygenase 1 enzyme system — also known as prostaglandin-
endoperoxide synthase (PTGS). This system is responsible for the conversion of

arachidonic acid to prostanoids — prostaglandins, prostacyclins and thromboxanes.

16 COX-2 - Cyclooxygenase 2 enzyme system — also known as prostaglandin-
endoperoxide synthase (PTGS). This system is responsible for the conversion of

arachidonic acid to prostanoids — prostaglandins, prostacyclins and thromboxanes.

COX1 and COX2 are isoenzyme systems with an isoleucine residue in COX1
substituted with valine in COX2. This minor change removes the steric hindrance
to a hydrophobic side pocket thereby facilitating binding to different receptor sites.
The COX2 system is generally induced as part of the body’s inflammatory
response. They are associated with much less gastric irritation, the risk of renal
complications remains the same and there are indications of increased risk of

heart attacks and strokes.
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17 CPGS - Chronic Pain Grade Scale. This is a multidimensional measure, which
assesses chronic pain severity in two ways: pain intensity and pain-related disability.

It can be used in all chronic pain conditions, including low back pain

18 CPS - Chronic Pain Service. The service set up in South Staffordshire to offer
treatment advice to local GPs. It was not set up to manage these patients over the

long term.
19 CPT — Chronic Pain Team. The staff who work in the CPS

20 CRPS - Chronic Regional Pain Syndrome. This is a long-term painful condition
that often worsens with time. It is characterized by severe pain, out of proportion to
the original injury and is often accompanied by sensitivity, swelling, and changes to

the skin.
21 CYP — see Cytochrome P450

22 Cytochrome P450 — CYP450 — or CYP. These are ‘heme’ containing enzymes
generally responsible for the insertion of oxygen into an aliphatic moiety in an organic
substrate. There are more than 50 enzymes in this group. 90% of drug metabolism
involves six members of the group, with the most significant being CYP3A4 and
CYP2D6 (Lynch and Price, 2007).

23 Delphi study — a research program involving a group of experts who, having
agreed on the ground rules then discuss a problem using a series of ‘round robin’

questionnaires until a consensus emerges.

24 Dependence — This is specific physical condition where the body has adopted
to the presence of a medicine. Sudden cessation of therapy with this medicine will

result in predictable, measurable symptoms, known as withdrawal.

25 Deprivation Indices — the use of a series of outcomes measures to concatenate

the levels of relative deprivation in small areas in England into an overall whole. The
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Index of Multiple Deprivation is the most widely used of these indices. Most of the
data used for these statistics are from 2012 to 2013. The information ranks seven
domains of deprivation; income, employment, education, health, crime, barriers to
housing and living environment. It is used as a measure to compare a small area

with another small area in another part of the country.

26 DNA — Did not attend. The term used to describe patients who do not attend

their clinic appointment without making contact prior to the date and time.

27 EMDR - Eye movement desensitising and reprocessing. A psychological
technique which can be used in appropriate and suitable patients to mitigate some of

the worst aspects chronic pain

28 Enhanced medicines review — this is medicines review or MUR q.v. into which

additional criteria have been added, often requiring specific training.

29 Facilitated transport. The name of one of the means by which molecules are
transferred across a cell membrane from outside to inside a cell or vice versa. It is

facilitated to differentiate from active transport.

30 Fear-avoidance behaviour. This is the term used to describe a situation often
observed in patients suffering with chronic pain. Patients develop pain and then go
on to avoid doing things, which they believe will make their pain worse.
Unfortunately, this creates a vicious circle where inactivity leads to loss of muscle

power, which in turn makes movement more difficult and therefore more painful.

31 First Pass metabolism. This is the term used to define the effect that the
intestinal wall and the liver have upon the blood levels of medicines that are
absorbed from the intestine and then transported via the Portal Vein through the liver
before entering the general circulation. Depending upon the extent of this process
the amount of medicine entering the general circulation from an oral dose of

medicine can be significantly reduced.
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32 Genetic polymorphism — The term used in biology to describe different
phenotypes in one population. In this text this is used as a shorthand for the genetic
variations between individuals, which result in differing frequency of expression of

individual CYP450 enzymes q.v. acting at differing levels of efficacy.

33 Glial cells or glia or neuroglia. These are non-neuronal cells that maintain
homeostasis, provide support and form myelin in central and peripheral nervous
systems. Peripherally they include Schwann cells and centrally astrocytes and
microglia. Historically, four functions were associated with glial cells, they support
neurones, supply nutrition and oxygen, insulate one neurone from another and

remove bacteria and dead neurones.

34 HADs scale — Hospital anxiety and depression score. A scale of 14 questions
which aims to avoid measuring somatic symptoms. The aim was to detect and

measure anxiety and depression in patients with physical health problems

35 HCP - health care professional. This often has specific connotations but in this
document. it refers to individuals who interrelate with patients in some way ether with

regard to the treatment of their pain or more particularly about their pain medicines

36 Independent (pharmacist) prescriber (IP) may prescribe autonomously for any

condition within their clinical competence.

37 IASP — International Association for the Study of Pain. An international learned
society, which brings together researchers, clinicians and caregivers to stimulate and

support research into pain and its treatment.

38 |I/R —immediate release medicines. Formulations where the release has not

been modified to achieve a more prolonged action. See also S/R

39 Kinesiophobia — fear of movement, which may increase during chronic pain,

particularly whist waiting for treatment.
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40 KTT — Key Therapeutic Topic, occasional statements from NICE suggesting
therapeutic treatment options in areas where it is believed that advice would be

appropriate.

41 LESS PAIN question format — This approach to questioning was designed to
facilitate well informed semi-structured discussions between community pharmacists

and service users with pain related problems.

42 Levels of expressed need — a five-point scale defining levels of need in relation
to four help seeking behaviour questions i.e. pain treatment sought recently or often

and painkillers sought recently or often.

43 Median and Interquartile range (MIQ) - an alternative statistical approach for

assessing the significance of changes in a ‘skewed’ data set.

44 Medicines compliance — is the extent to which a patient correctly follows the

direction of a doctor issued as expressed on a prescription.

45 Medicines concordance — involves a doctor and a patient making a decision

together about a medicine treatment.

46 Medicines review — a consultation between a pharmacist and a patient during
which all of the medicines taken or used by a patient are reviewed by a pharmacist

with the aim of maximising benefit, minimising harm and avoiding waste.

47 Mild/moderate opioids — A convenient shorthand for the group of analgesics

comprising Codeine, Dihydrocodeine and Tramadol.

48 MRC — Medicines Research Council is responsible for the co-ordinating and

funding medical research in the UK.

49 MSK — Musculoskeletal clinic. A clinic generally operated within a
physiotherapy department, which aims to treat musculoskeletal conditions using

physical therapies.
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50 MUR — Medicines utilisation review. This is a structured process during which a
pharmacist or other health care worker undertakes a review with a patient of the use,
efficacy, side effects and compliance of their medicines. This applies in particular to
those patients who are taking/using medicines for long-term conditions. This may be
‘enhanced’ to include additional questions as part of a specific therapeutic or

research protocol for which training would be given.

51 Neuropathic pain — one of two types of pain. It is generally associated with two

causes

i.  Alesion or a disease affecting the somatosensory system g.v. and this may be

central or peripheral in origin.

ii. Damage to nerve fibres resulting from a physical cause, which then transmit

incorrect signals to other pain centres.

It is often described as shooting. This may be constant or episodic. In addition, it
may result in inappropriate responses to non-painful stimuli (allodynia). Other

symptoms include burning, coldness, ‘pins and needles’, numbness and itching.

52 NICE — National Institute of Health and Care Excellence. Originally set up as
Special Health Authority, the National Institute for Clinical Excellence to reduce
variations in the availability of health care across the nation. After merger with the
Health Development Agency it became the National Institute for Health and Care
Excellence, developing guidance to prevent ill health and promote healthier lifestyles.
It offers guidance on all aspects of health care aiming to maximise evidence-based

practice.

53 NMDA receptor — N-methyl-D-aspartate receptor. This is a glutamate receptor
for an ion channel. Activation allows positively charged ions to flow into the cell. It is

important for controlling synaptic plasticity and memory.

54 NNH — Number needed to harm — an epidemiological term. This is the converse

of the NNT q.v. It is the number of people who need to be treated in a specific way in
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order that one will experience an adverse event. In the case of pain how many
patients need to be given an analgesic for one patient to experience an untoward
event. This is more difficult to calculate than NNT because side effects are less likely
to have measurable outcomes i.e. how much constipation is constipation? As with all

of science it is more difficult to prove that an event doesn’t happen.

55 NNT — Number needed to treat — an epidemiological term. This is the number of
people who needed to be treated in a specific way in order that one will receive the
anticipated benefit. In the case of pain how many patients need to be given an
analgesic for one patient to experience analgesia. This is usually calculated from a

measurable outcome such as a 50% reduction in pain.

56 Nociceptive pain — one of two types of pain. It is associated with actual tissue

damage and is described as sharp, aching or throbbing.

57 NRS — Numeric Rating Scale. An 11-point pain scale used to assess the level
of an adult patient’s pain on a scale from 0 to 10 where 0 is no pain and 10 is the

worst pain imaginable. With 11 points it does have a mid-point.

58 NSAID(s) — Non-steroidal anti-inflammatory drugs. These are medicines that
inhibit the actions of the COX1 and COX2 enzyme systems. The resulting diminution
of prostanoid formation reduces the bodies inflammatory response and often

therefore pain.

59 OIH - Opioid induced hyperalgesia. A clinical situation where opioid receptors
are sensitised to opioids and paradoxically patients feel more pain. The practical
result of this is that patients increase the dose of their opioid in an effort to control

their pain. This is similar to, but not the same as opioid tolerance.

60 OT - Opioid tolerance — a clinical situation where the efficacy of opioid
analgesics fades with repeated doses. Because the patient’s response to their opioid
dose is not as good as it had been in the past an increase in opioid dose is

requested.
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61 OTC — Over the counter. A shorthand for those medicines, which patients can

buy over the counter from a pharmacist or a pharmacy.

62 PainDETECT questionnaire. This is defined as an easy to use, patient-based
guestionnaire used to determine the prevalence of lower back pain with neuropathic
elements. The answers to the questions score between 0 and 38: 0<12 neuropathic
pain unlikely, 13<18 neuropathic pain may be present and 19<38 neuropathic pain is

likely.
63 PIS - Pain Interference Score, see BPI.

64 Plastic changes — in biology this is the term used to express the ability of a
living organism to change in response to its environment. In this thesis the term is
used more specifically to describe changes in the CNS as a result of stimulation from
elsewhere within the body. These changes may be normal as in growth and
development or the learning of a new skill. Alternatively, they may be abnormal as

demonstrated by changes in the CNS in response to continuous painful stimuli.

65 PMP — Pain Management Program. A course where patients who have been
referred to the Chronic Pain Service are presented with information about and taught
how they might better self-manage their pain rather than waiting for a solution to be

given to them by others.
66 Polymorphism — see Genetic Polymorphism.

67 Psychosocial intervention — this looks at individuals in the context of their
psychological state and their social environment to determine what effect these are

having their physical and mental wellness and their ability to function.
68 PSS - Pain Severity Score, see BPI

69 QALY — Quality-adjusted life year. A measure of the state of health of a person.
One QALY is one year of life in perfect health. The measure is used as part of the

economic assessment of health planning
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70 RCT —randomised controlled trial. A research method which randomly
allocates patients to one of two or more groups. This could be active treatment and
placebo treatment or it could include a comparator group as well where patients
receive a known and tested method of treatment or ‘treatment as usual’ g.v. This
may or may not include ‘blinding’ where the patient and researcher have no

knowledge of which group a patient is in until the trial is completed.
71 RPharmS — Royal Pharmaceutical Society

72 Sensitisation — In the context of chronic pain this is a shorthand expression for a
patients’ pain that is worse than expected from the severity of the lesion or worsened
by actions, which would not normally be expected to produce such a response. It
has no correlation with the time course of the condition or its severity (Woolf, 2011).

See also wind-up.

73 SIGN — Scottish Intercollegiate Guidelines Network. This is a public body set
up in Scotland in 1993 to improve healthcare by developing and disseminating

evidence based, clinical practice guidelines.

74  S-LANSS an acronym for Short Form — Leeds Assessment of neuropathic

symptoms and signs.

75 SNRI — Selective noradrenaline reuptake inhibitors. A group of anti-
depressants that have found favour as replacements for TCAs. Their side effect
profile is different to TCAs but recently they have been identified as possibly causing
occasional, significant and unusual idiopathic effects, which has called into question

the perception of their overall safety.
76 Somatic — Relating to the body

77 Somatosensory system — This is an all-encompassing term used to describe the
interrelationship between sensory neurones, nerve fibres, their interrelationship with
the body.
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78 SPSS - Statistical Package for Social Science. A computer program which
allows individuals to undertake statistical analysis on their data using the full range of

statistical tests.

79 S/R — sustained action medicines. Where the formulation has been modified to

prolong the action within the body. This is often done to minimise side effects from a
dosage spike or to produce a smooth release curve where ongoing action is required.
They are also of benefit where there are problems with patient compliance. See also

I/R

80 SSOTP - Staffordshire and Stoke on Trent Partnership Trust, now incorporated

in Midlands Partnership Foundation Trust.

81 SSRI — Selective serotonin reuptake inhibitor. A group of anti-depressants that
have found favour as replacements for TCAs. Their side effect profile is different to
TCAs but recently they have been identified as possibly causing occasional,
significant and unusual idiopathic effects, which has called into question the

perception of their overall safety.

82 STarT (Subgroups for Targeted Treatment) back Screening Tool is a brief
screening questionnaire designed for directing initial treatment for low back pain

(LBP) in primary care

83 Strong opioids — A convenient shorthand for the group of analgesics used in the
treatment of acute, surgical and terminal pain and whose use in chronic pain is
undergoing examination outwith the scope of this research. In the UK this group

generally comprises Morphine, Oxycodone, Fentanyl and Buprenorphine.

84 TAU - treatment as usual. In the context of research, this would be a control

group for whom nothing changes.

85 TCA —Tricyclic antidepressant (tricyclics). Anti-depressant whose chemical
structure in based upon three rings. Newer compounds such as SSRIs and SNRIs

have to some extent, overshadowed the use of tricyclic anti-depressants. However,
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more recent analysis suggests that one group of side effects may have substituted

with another and therefore their possible harms undersold.

86 TENS - Transcutaneous electric nerve stimulation. A treatment for chronic pain,
which uses mild electric currents. Conductive pads are attached to the skin, in the
area of the pain and a pulsed current is applied. This can either be at a high
frequency with a current below that necessary for muscular contraction or at a lower
frequency with a current sufficient to produce muscular contraction. Evidence of

efficacy is moderate at best.

87 Tolerance — This is the word used to express the decreasing response to a
medicine, which results from repeated use. In relation to opioids this would manifest
itself as decreasing analgesia. All of the actions of opioids, both therapeutic and side
effects demonstrate the development of tolerance over time. These tolerances
develop at different rates and may in some therapeutic situations be advantageous
for example, tolerance to the opioid induced respiratory depression for patients taking

large doses of opioids for palliative care.

88 Van Korff Grading for the severity of pain. This pain grading scale, involving
both ‘pain intensity’ and ‘pain disability’ using seven questions with answers on in a
range 0 — 10 to rapidly calculate the severity of a pain (Von Korff et al., 1992). Some

of these measures also feature in the BPI g.v.

89 VAS - Visual Analogue Scale. A pain scale used to assess the level of an adult
patient’s pain. The patient is asked to indicate the position on a 10cm line, which
represents their level of pain where Ocm is no pain and 10cm is the worst pain
imaginable. The position, which the patient chooses is then transcribed by the
observer as a number from 0 to 100. The suggestion being that this gives a more

precise outcome that the NRS

90 Venn diagram — a diagrammatic representation of how two or more groups of

data interact with each other.

91  WHO — World Health Organisation.
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92 WHO Pain ladder — this is a schema originally published in 1986, (WHO, 1996)
for the treatment of cancer pain. It suggested that with the appropriate use of a small
number of medicines the majority of patients would experience significantly less pain.
The actual estimated percentages of the number of patients who would benefit by

following this therapeutic regimen have reduced over the intervening years.

93 Wind up - is the increase in pain intensity over time resulting from a repeated

stimulus. See also sensitisation.
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8.3. Patient Forms

8.3.1. PATIENT INFORMATION SHEET

R «e staffordshire and 253

BB Stoke on Trent Partnership

NHS Trust

UNIVERSITYO!
BIRMINGHAM

Participant Information Sheet

Does a Pharmacist intervention
improve analgesic prescribing and
pain control?

Peter Farley (Pharmacist)
Research Project for
Doctor of Pharmacy degree

About the Researcher

| am studying for a Doctor of Pharmacy Degree at the University of
Birmingham. As a pharmacist | have an interest in how well
medicines work. | also have an interest in pain, hence my job with the
Chronic Pain Team. | am undertaking this research to enhance our
knowledge base and influence current practice.

There is very little research about how effective medicines are in the
treatment of chronic pain. Therefore | have chosen to investigate the
Pharmacists’ intervention in analgesic prescribing and pain control as
the topic of my research.

(RG 14-049 —Version for submission 3 — 28.02.2016)
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About the Research|

A member of the Chronic Pain Team is referring you to see me because they think that it would be
helpful for you to talk to me about your medicines. This may enable me to make suggestions
about how medicines might improve your pain control. They will have told you that every patient
who comes to see me is being offered the opportunity to take part in my research project and given
you this Participant Information Sheet to read.

When you come for your clinic appointment with me, having read this sheet | will ask you whether
you are willing to take part in this research. If you agree, the only extra time involved will be a
discussion with me, to clarify any questions that you may have, prior to signing the Consent Form.
This will confirm that you have agreed to participate in the research.

Your appointment will then continue in exactly the same way, as if you were not taking part in the
research. The only difference is that some of information that you give me about your condition
may be recorded and retained separately for the research project. Once this is completed all of this
separate information will be destroyed. However the University of Birmingham will keep a record
of my research project.

At the end of the clinic session we will agree whether you need to come for another appointment.
This will depend upon how well your pain is responding to the medicines prescribed by your doctor.
In addition | will write to your GP and send you a copy, making any suggestions for improvements
to you pain medication. If you collect you medicines from a regular pharmacy, | may contact them.

This research work has been sponsored by
1. University of Birmingham
2. The NHS through a National Research Ethics Service Review.
3. The Trust Research and Development Committee

You need to be aware that

» All patients who have an appointment with the pharmacist are being invited to take part in
this research

> Itis up to you to decide whether or not to take part. |If you decide to take part you are still
free to withdraw at any time without giving a reason and without any change to your on-
going care.

» This research analyses the information, which is routinely collects as part of your
consultation with the pharmacist

» If you agree to participate in this research you will be given a Patient Identification Number,
which will be used instead of your name to identify the research information, which relates
to you. The list of names and numbers will be kept separate from all other records.

» GPs who refer patients to the Chronic Pain Service will be contacted as part of the research
process.

» All of the information about you will be stored securely within the Trust systems, either with
your Pain Clinic notes or on a Tract secured laptop.

» Nothing that would identify you will leave the Trust.

» The results from this research will form part of my submission for a Doctor of Pharmacy
Degree. They may also be published in a journal article or presented at a meeting.

» This research will be registered on a national data-base of all research projects
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» The information that is used for this purpose will have your name removed so that you
cannot be identified.

> If you are taking part in any other medical research, which involves taking medicines, these
may interfere with this research. Therefore please will you tell me about this?

Contact details and further information)

Mr Peter Farley, Post Graduate Student, c/o Dr Christine Hirsch, College of Medical and Dental
Sciences, University of Birmingham, Edgbaston, Birmingham. B15 2TT - PJF128@ bham.ac.uk

Supervisor: Dr Christine Hirsch - c.a.hirsch@bham.ac.uk

Patient Advisory and Liaison Service (PALS) — in case you would like to discuss this research
project with a third party at any time. customerservice@ssotp.nhs.uk

Telephone 0800 783 2865
Address - Staffordshire and Stoke on Trent Partnership Trust
First Floor, The Medway, Newcastle Under Lyme. ST5 1QG

Results of this research project will be published at
http://www.birmingham.ac.uk/staff/profiles/cem/PT/Hirsch-Christine.aspx .

Questions, that you have, to discuss when we meet?

Thank you for reading this, | hope to be speaking to you soon.
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8.3.2. PATIENT CONSENT FORM — AS AMENDED

1.

UNIVERSITYOF
BIRMINGHAM

Name of Investigator: Peter Farley

| confirm that | have read and understood the Patient
Information Sheet (RG 14-049 - Version for submission 1 —
03.12.2015) for this research. | have had the opportunity to
consider this information, ask questions and have had
these answered satisfactorily.

| understand that my participation is voluntary and that | am
free to withdraw at any time without giving any reason,
without any medical care or legal rights being affected.

| understand the appropriate individuals, from the University
of Birmingham, may look at research information collected
during the study. | give permission for these individuals to
have access to this information.

| agree to be contacted by phone, if this is necessary for the
completion of this research

| agree to my GP being informed and approached about my
participation in this research.

If | have a regular pharmacy, | agree to them being
contacted.

Staffordshire and [\/iEd

Stoke on Trent Partnership

NHS Trust

Informed Consent Form_— patient number..............

Title of Study: Does a pharmacist intervention improve analgesic prescribing and pain control?

Please initial in
the boxes below

7. | agree to take part in this research study.
Name of participant Date Signature
Name of person taking consent Date Signature
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8.4. Patient Questionnaires

8.4.1. PATIENTS’ PAIN MEDICINES QUESTIONNAIRE

PATIENTS’ PAIN MEDICINE QUESTIONS

Which, if any of these medicines do you take to treat you pain? ID NO (e

It would help with your appointment if you would please complete this
questionnaire before your appointment and bring it with you.

Will you also please bring with you a list of all of your current medicines both
prescribed and purchased over the counter?

It would also help if you would try and remember and make a note of drugs that
you have taken in the past but are not taking any longer.

Do you take one or more of the following medicines? Please circle all appropriate

answers.

a. Paracetamol 500mg two, four times a day. Yes No Sometimes

b. Co-codamal,8/500 two, four times a day Yes No Sometimes

c. Co-codamal,30/500 two, four times a day Yes No Sometimes

d. Co-dydramel 10/500 two, four times a day Yes No Sometimes

e. Codeine Yes, No S n. Fentanyl Yes. No S
f. Dihydrocodeine Ygs No S 0. Pethidine Yes. No S
g. Tramadol Yes,. No S p. Amitriptyline Yes, No S
h. Ibuprofen Yes. No S q. Nortriptyline Ygs No S
i. Naproxen Yes. No S r. Gabapentin  Yes, No S
j. Diclofenac Yes. No S s. Pregabalin Ygs, No S
k. Morphine Yes. No S t. Duloxetine Ygs, No S
I. Oxycodone Yes. No S u. Any other?
m.Buprenorphine Ygs No S v. Any other?

Do you buy any medicines for your pain? If so which do you buy?
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8.4.2. BPI QUESTIONNAIRE

Brief Pain Inventory

Copyright 1991 Charles S. Glegland, PhD
Pain Research Graup,. Al rights reserved.

Adapted for to make Question 2 suitable for the patients involved in this research project.
All other details are as close to the original as possible.

Name.. Gender : O Male O Female

1) Marital status (at present)
1. Q Single 3. Q Married
2.0 Widowed 4. O Separated/Divorced

2) Education — tick grade or degree completed
1. Left school with no formal qualification 3. GCSE/O level/CSE
2. Alevel 4. Degree

Please specify professional qualification:

3) Current occupation
(specify titles; if you are not working, tell us your previous occupation)

4) Spouse’s occupation

5) Which of the following best describe your current job status?

O Employed outside the home, full time
O Employed outside the home, part time
O Homemaker

O Retired

O Unemployed

Q Other

O S

6) How long has it been since you first learned your diagnosis? ~JDO0ths,

7) Have you ever had pain due to your present disease?

1. O Yes 2. O No 3. O Uncertain
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8) When you first received your diagnosis, was pain one of your symptoms?
1. O Yes 2. O No 3. @ Uncertain

9) Have you had surgery in the past month?

1. O Yes 2. OQ No

If yes, what kind?

10) Throughout most of our lives we have had pain from time to time (such as minor headache,

sprains, toothache). Have you had pain, other then these everyday kinds of pain during the last
week?

1. O Yes 2. Q No

10a. Did you take pain medications in the last 7 days?
1. O Yes 2. Q No

10b. | feel | have some form of pain now that requires medication each and every day.
1. O Yes 2. Q No

If your answer to 10, 10a and 10b were all no, please stop here, go to the last page and
sign where indicated.

If any of your answers to 10, 10a and 10b were yes, please continue.

11) On the diagram, shade in the areas where you feel pain. Put an X on the area that hurts the most.

Front Back

Right Left Left Right
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12) Please rate your pain by circling the one number that best describes your pain at its worst in the
last week.
0 1 2 3 4 5 6 7 8 9 10
No Pain as bad as
Pain you can imagine
13) Please rate your pain by circling the one number that best describes your pain at its least in the
last week
0 1 2 3 4 5 6 7 8 9 10
No Pain as bad as
Pain you can imagine
14) Please rate your pain by circling the one number that best describes your pain on the average

0 1 2 3 4 5 6 il 8 9 10
No Pain as bad as
Pain you can imagine
15) Please rate your pain by circling the one number that best describes your pain right now
0 1 2 3 4 5 6 ¥ { 8 9 10
No Pain as bad as
Pain you can imagine

16) What kinds of things make your pain feel better (for example heat, medicine, rest)?

17) What kinds of things make your pain worse (for example walking, standing, lifting)?

18) What treatments or medications are you receiving for your pain?
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19) In the past week, how much relief have pain treatments or medications provided? Please circle the
one percentage that most shows how much relief you have received?

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

No Complete
Relief relief

20) If you take pain medication, how many hours does it take before the pain returns?

1. O Pain medication doesn't help at all 5. Q Fourhours

2. O One hour 6. O Five to twelve hours

3. O Two hours 7. O More than twelve hours

4, O Three hours 8. O 1do not take pain medication

21) Tick the appropriate answer for each item. | believe my pain is due to:

QyYes O No No 1. The effect of my treatment (for example medication, SO
radiation, prosthetic device)?

Q Yes O No No 2. My primary disease (meaning the disease currently being treated
ad evaluated)

Q Yes OQ No No 3. A medical condition unrelated to my primary disease (for example
arthritis). Please describe condition
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22) For each of the following words please tick Yes or No if that adjective applies to your pain.
Aching Q Yes Q No

Throbbing Q Yes Q No
Shooting QO Yes Q No
Stabbing O Yes O No
Gnawing O Yes O No
Sharp O Yes O No
Tender Q Yes Q No
Burning O Yes O No
Exhausting O Yes O No
Tiring QO Yes O No
Penetrating QO Yes O No
Nagging O Yes O No
Numb Q Yes Q No
Miserable Q Yes Q No
Unbearable Q Yes Q No
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I
23) Please circle the one number that describes how, during the past week, pain has interfered with
your:

8.Geoerl activity

0 1 2 3 4 5 6 7 8 9 10
Does not Completely
Interfere interferes
B.Mood

0 1 2 3 4 5 6 7 8 9 10
Does not Completely
Interfere interferes
C.Walkjog ability

0 1 2 3 4 5 6 7 8 9 10
Does not Completely
Interfere interferes

D Normal pain (including both work outside the home and housework)

0 1 2 3 4 5 6 7 8 9 10
Does not Completely
Interfere interferes
E.Belations with other people

0 1 2 3 4 5 6 7 8 9 10
Does not Completely
Interfere interferes
ESlegn

0 1 2 3 4 5 6 7 8 9 10
Does not Completely
Interfere interferes
G.Eoiavmeant of life

0 1 2 3 4 5 6 7 8 9 10
Does not Completely
Interfere interferes
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24) | prefer to take my pain medicines:
1. O Onaregular basis
2. O Only when necessary
3. O Do not take pain medicine
25) | take my pain medicine (in a 24 hour period):
1. O Not every day 4, O 5to 6 times per day
2. O 1to2times per day 5. O More then 6 times per day
3. O 3to4times per day

26) Do you feel you need a stronger type of pain medication?

1. Q Yes 2. 0 No 3. Q Uncertain
27) Do you feel you need to take more of the pain medication than your doctor has prescribed?
1. Q Yes 2. O No 3. Q Uncertain
28) Are you concerned that you use too much pain medication?
1. Q Yes 2. 0 No 3. Q Uncertain
If yes, why?

29) Are you having problems with side effects from your pain medication?

1. Q Yes 2. OQ No
Which side effects?

30) Do you feel you need to receive further information about you pain medication?
1. O Yes 2. OQ No

31)Other methods that | use to relieve my pain include (please tick all that apply)
O Warm compress Q Cold compress O Relaxation techniques
O Distraction O Biofeedback O Hypnosis
Q Other (please specify):
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32) Medicines not prescribed by my doctor that | take for my pain are:

Please sign the questionnaire:
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8.4.3. S-LANSS QUESTIONNAIRE

THE S-LANSS PAIN SCORE

. This questionnaire can tell us about the type of pain that you may be experiencing.
This can help in deciding how best to treat it.

. Please draw on the diagram below where you feel your pain. If you have pain in more
than one area, only shade in the one main area where your worst pain is.

. On the scale below, please indicate how bad your pain (that you have shown on the
above diagram) has been in the last week where:

‘0" means no pain and ‘10’ means pain as severe as it could be.

NONE 0 1 2: 234 G N O e P SEVERE PAIN

. On the next page are 7 questions about your pain (the one in the diagram)

. Think about how your pain that you showed in the diagram has felt over the last
week.

. Please circle the descriptions that best match your pain. These descriptions may, or
may not, match your pain no matter how severe it feels.

. Only circle the response that describes your pain. Please continue on the next
page.
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S-LANSS

1. In the area where you have pain, do you also have ‘pins and needles’, tingling or
prickling sensations?

a) NO - 1 don't get these sensations (0)
b) YES - | get these sensations often (5)

2. Does the painful area change colour (perhaps looks mottled or more red) when the
pain is particularly bad?

a) NO — The pain does not affect the colour of my skin (0)
b) YES - | have noticed that the pain does make my skin look different from normal (5)

3. Does your pain make the affected skin abnormally sensitive to touch? Getting
unpleasant sensations or pain when lightly stroking the skin might describe this.

a) NO — The pain does not make my skin in that area abnormally sensitive to touch (0)
b) YES — My skin in that area is particularly sensitive to touch (3)

4. Does your pain come on suddenly and in bursts for no apparent reason when you are
completely still? Words like ‘electric shocks’, jumping and bursting might describe this.
a) NO — My pain doesn't really feel like this (0)
b) YES - | get these sensations often (2)

5. In areas where you have pain, does your skin feel unusually hot like a burning pain?

a) NO — | don't have burning pain (0)
b) YES - | get burning pain often (1)

6. Gently rub the painful area with your index finger and then rub a non-painful area (for
example, an area of skin further away or on the opposite side from the painful area).
How does this rubbing feel in the painful area?

a) The painful area feels no different from the non-painful area (0)

b) | feel discomfort, like pins and needles, tingling or burning in the painful area
that is different from the non-painful area (5)

7. Gently press on the painful area with your finger tip then gently press in the same way
onto a non-painful area (the same non-painful area you chose in the last question). How
does this feel in the painful area?

a) The painful area does not feel different from the non-painful area (0)

b) | feel numbness or tenderness in the painful area that is different from
the non-painful area (3)
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8.4.4. RESEARCHER’S DRUG DATASHEET

Does a pharmacist intervention improve analgesic prescribing and pain control?

Researchers Drug Dataset Patient number ............ A
Name of GR . capceevvreerrnmnrennnnnnn Name of Pharmacy............ccceevvnnnenen.
Address of GP ......ccooveevieeeennnnes
1.  Pain score 0 e
2. S-LANSS 124 Pationt QOB ... gupp---eeseeeseees
3. Weight 50+ y n NHS Number ..........cccvvnvinnee.
4. Age Consent y n
5. Gender f m Date of appointment ................
6. Hepatitisfjaundice y n Clinic where appointment .........
7. Diagnosis - if specific Entered y n
8. 18 ; 2 appointment Phone number .............ccuuunees
9. Before or after PMP presentation Butrans = allergy v n
10. Cannabis? y n
11. How have you changed the way that you have taken your medicines since ......
PMP y n
b.  1stclinic appointment y n
12. Did that result from something that | said? y n
13. Are you able to see the see the same GP? y n

a. If not why not?

14. Does lack of consistency have any effect on your therapy? y n
a. Can you give me some examples?

15. Has your GP acted on my recommendations? y n
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16. Paracetamol now

o a0 op

17. Moderate opioids now

~0o 00 0P

18.

© o 00 op

Dose
Frequency
Helpful
Hours effective
If stopped, why
Ineffective
Side effects
Which
Requested
Divide Co-...

Which

Dose

Frequency

Helpful

Hours effective

If stopped, why
Which
Ineffective
Side effects
Which

Requested

Which
Change
Additional
Divide Co-...

Strong opioids now
Which
Dose
Frequency
Helpful
How long taken for
Hours effective
If stopped, why
Which

< <

0 <

< N < 0 <

t

f

19.

20.
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@ ~o a0 op

~®o Q0o

Ineffective
Side effects
Rash
Requested
Which
Change
Additional
Dose reduction

Neuropathic now
Which a
Frequency
Dose
Helpful
Hours effective
If stopped, why

Which a

Ineffective

Side effects

Which
Requested
Which

~<

y

ang

Increase dose existing y

Non-steroidal now y
Which ind
Dose
Frequency
Taking PPI y n
Helpful
Hours effective
If stopped, why

Which ind
Ineffective y
Side effects y
Requested y
Which ind
PPI y

p

S 3 3 o3 333



8.5. Example of the searches undertaken

Limits 01-01-1990 to 01-01-2019

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14

pharmacist

physiotherapist

clinic

multi-

chronic

pain

analges”

medicin*

#1 or #2 Pharmacist or physio
#5 and #6 chronic and pain

#7 or #8 analges* and medicin*
#9 and #3 pharm/physio and clinic
#12 and #10

#13 and #11

259



CHAPTER 9 REFERENCES

Abdulla, A., Adams, N., Bone, M., Elliott, A. M., Gaffin, J., Jones, D., Knaggs, R.,
Martin, D., Sampson, L., Schofield, P. and British Geriatric, S. (2013) 'Guidance on
the management of pain in older people', Age and Ageing, 42 Suppl 1, pp. i1-57.

Afari, N., Ahumada, S. M., Wright, L. J., Mostoufi, S., Golnari, G., Reis, V. and
Cuneo, J. G. (2014) 'Psychological trauma and functional somatic syndromes: a
systematic review and meta-analysis', Psychosomatic Medicine, 76(1), pp. 2-11.

Ajmone-Cat, M. A., Bernardo, A., Greco, A. and Minghetti, L. (2010) 'Non-Steroidal
Anti-Inflammatory Drugs and Brain Inflammation: Effects on Microglial Functions',
Pharmaceuticals (Basel), 3(6), pp. 1949-1965.

Alford, D. P. (2016) 'Opioid Prescribing for Chronic Pain--Achieving the Right
Balance through Education', New England Journal of Medicine, 374(4), pp. 301-3.

Anderson, P. (2015) Opioids not 'Preferred treatment for chronic pain'. Washington:
Centre of Disease Control. Available at:
https://www.painnewsnetwork.org/stories/2015/9/16/cdc-opioids-not-preferred-
treatment-for-chronic-pain (Accessed: 24th November 2015).

Anker, D., Tsuyuki, R. T., Paradis, G., Chiolero, A. and Santschi, V. (2019)
'Pharmacists to improve hypertension management: Guideline concordance from
North America to Europe', Canadian Pharmacists Journal (Ott), 152(3), pp. 180-185.

Baillie, J. K. and Power, |. (2006) 'The mechanism of action of gabapentin in
neuropathic pain', Current Opinion in Investigational Drugs, 7(1), pp. 33-9.

Bailly, F., Foltz, V., Rozenberg, S., Fautrel, B. and Gossec, L. (2015) 'The impact of
chronic low back pain is partly related to loss of social role: A qualitative study', Joint
Bone Spine, 82(6), pp. 437-41.

Baldini, A., Von Korff, M. and Lin, E. H. (2012) 'A Review of Potential Adverse Effects
of Long-Term Opioid Therapy: A Practitioner's Guide', The Primary Care Companion
for CNS Disorders, 14(3).

Ballantyne, J. C. (2017) 'Opioids for the Treatment of Chronic Pain: Mistakes Made,
Lessons Learned, and Future Directions', Anesthesia and Analgesia, 125(5), pp.
1769-1778.

Ballantyne, J. C., Kalso, E. and Stannard, C. (2016) 'WHO analgesic ladder: a good
concept gone astray', British Medical Journal, 352, pp. i20.

260



Ballantyne, J. C. and Mao, J. (2003) 'Opioid therapy for chronic pain', New England
Journal of Medicine, 349(20), pp. 1943-53.

Baron, M. J. and McDonald, P. W. (2006) 'Significant pain reduction in chronic pain
patients after detoxification from high-dose opioids', Journal of Opioid Management,
2(5), pp. 277-82.

Baron, R., Eberhart, L., Kern, K. U., Regner, S., Rolke, R., Simanski, C. and Tolle, T.
(2016) Tapentadol Prolonged Release for Chronic Pain: A Review of Clinical Trials
and 5 Years of Routine Clinical Practice Data', Pain Practice.

Bartley, E. J. and Fillingim, R. B. (2013) 'Sex differences in pain: a brief review of
clinical and experimental findings', British Journal of Anaesthesia, 111(1), pp. 52-8.

Bauters, T. G., Devulder, J. and Robays, H. (2008) 'Clinical pharmacy in a
multidisciplinary team for chronic pain in adults', Acta Clinica Belgica, 63(4), pp. 247-
50.

Beecher, H. K. (1946) 'Pain in Men Wounded in Battle', Annals of Surgery, 123(1),
pp. 96-105.

Bendelow, G. (2013) 'Chronic pain patients and the biomedical model of pain', Virtual
Mentor, 15(5), pp. 455-9.

Beniczky, S., Tajti, J., Timea Varga, E. and Vecsei, L. (2005) 'Evidence-based
pharmacological treatment of neuropathic pain syndromes', Journal of Neural
Transmission, 112(6), pp. 735-49.

Bennett, M. I. (2001) 'The LANSS Pain Scale: the Leeds assessment of neuropathic
symptoms and signs', Pain, 92(1-2), pp. 147-57.

Bennett, M. I., Bagnall, A. M., Raine, G., Closs, S. J., Blenkinsopp, A., Dickman, A.
and Ellershaw, J. (2011) 'Educational interventions by pharmacists to patients with
chronic pain: systematic review and meta-analysis', Clinical Journal of Pain, 27(7),
pp. 623-30.

Bennett, M. I., Smith, B. H., Torrance, N. and Potter, J. (2005) The S-LANSS score
for identifying pain of predominantly neuropathic origin: validation for use in clinical
and postal research', Journal of Pain, 6(3), pp. 149-58.

Benyamin, R., Trescot, A. M., Datta, S., Buenaventura, R., Adlaka, R., Sehgal, N.,
Glaser, S. E. and Vallejo, R. (2008) 'Opioid complications and side effects', Pain
Physician, 11(2 Suppl), pp. S105-20.

Berger, A., Dukes, E. M. and Oster, G. (2004) 'Clinical characteristics and economic
costs of patients with painful neuropathic disorders', Journal of Pain, 5(3), pp. 143-9.

261



Berger, A., Sadosky, A., Dukes, E., Edelsberg, J. and Oster, G. (2012) 'Clinical
characteristics and patterns of healthcare utilization in patients with painful
neuropathic disorders in UK general practice: a retrospective cohort study', BMC
Neurology, 12, pp. 8.

Berger, V. W. and Alperson, S. Y. (2009) 'A general framework for the evaluation of
clinical trial quality', Reviews on Recent Clinical Trials, 4(2), pp. 79-88.

Bird, S. B. and Dickson, E. W. (2001) 'Clinically significant changes in pain along the
visual analog scale', Annals of Emergency Medicine, 38(6), pp. 639-43.

Bisaga, W., Dorazil, M., Dobrogowski, J. and Wordliczec, J. (2010) 'A comparison of
the usefulness of selected neuropathic pain scales in patients with chronic pain
syndromes: a short communication', Advances in Palliative Medicine, 9(4), pp. 117-
122.

Black, S. (2017) Audit of pain duration. London: RCOA. Available at:
https://www.rcoa.ac.uk/system/files/FPM-Transmitter-AUTUMN-2017.pdf (Accessed:
7 June 2019).

Blenkinsopp, A., Bond, C. and Raynor, D. K. (2012) 'Medication reviews', British
Journal of Clinical Pharmacology, 74(4), pp. 573-80.

Blyth, F. M., March, L. M., Brnabic, A. J., Jorm, L. R., Williamson, M. and Cousins, M.
J. (2001) 'Chronic pain in Australia: a prevalence study', Pain, 89(2-3), pp. 127-34.

BMA (2017) Chronic pain: supporting safer prescribing of analgesics. London: BMA.
Available at: https://www.bma.org.uk/-/media/files/pdfs/.../analgesics-chronic-
pain.pdf?la=en (Accessed: June 7 2018).

Bockbrader, H. N., Wesche, D., Miller, R., Chapel, S., Janiczek, N. and Burger, P.
(2010) 'A comparison of the pharmacokinetics and pharmacodynamics of pregabalin
and gabapentin', Clinical Pharmacokinetics 49(10), pp. 661-9.

Boger, R. H. (2006) 'Renal impairment: a challenge for opioid treatment? The role of
buprenorphine', Palliative Medicine, 20 Suppl 1, pp. s17-23.

Bonathan, C., Hearn, L. and Williams, A. C. (2013) 'Socioeconomic status and the
course and consequences of chronic pain', Pain Management, 3(3), pp. 159-62.

Bostick, G. P., Toth, C., Carr, E. C., Stitt, L. W., Morley-Forster, P., Clark, A. J.,
Lynch, M., Gordon, A., Nathan, H., Smyth, C., Ware, M. A. and Moulin, D. E. (2015)
'Physical Functioning and Opioid use in Patients with Neuropathic Pain', Pain
Medicine, 16(7), pp. 1361-8.

Bouhassira, D., Lanteri-Minet, M., Attal, N., Laurent, B. and Touboul, C. (2008)
'Prevalence of chronic pain with neuropathic characteristics in the general
population', Pain, 136(3), pp. 380-7.

262



BPS (2013) Guidelines for Pain Managment Programms for Adults London: The
British Pain Society. Available at:
https://www.britishpainsociety.org/static/uploads/resources/files/pomp2013 main_FIN
AL v6.pdf (Accessed: 28 May 2017).

Breivik, E. K., Barkvoll, P. and Skovlund, E. (1999) 'Combining diclofenac with
acetaminophen or acetaminophen-codeine after oral surgery: a randomized, double-
blind single-dose study', Clinical Pharmacology and Therapeutics, 66(6), pp. 625-35.

Breivik, H., Borchgrevink, P. C., Allen, S. M., Rosseland, L. A., Romundstad, L., Hals,
E. K., Kvarstein, G. and Stubhaug, A. (2008) 'Assessment of pain', British Journal of
Anaesthesia, 101(1), pp. 17-24.

Brennan, M. J. (2013) 'The effect of opioid therapy on endocrine function', American
Journal of Medicine, 126(3 Suppl 1), pp. S12-8.

Bridges, S. (2011) Chronic Pain. Health Survey for England - 2011, Health, social
care and lifestyle. London: Helath and Social Care Information Centre. Available at:
https://ffiles.digital.nhs.uk/publicationimport/pub09xxx/pub09300/hse2011-ch9-
chronic-pain.pdf (Accessed: 16 August 2019).

Broekmans, S., Dobbels, F., Milisen, K., Morlion, B. and Vanderschueren, S. (2009)
'Medication adherence in patients with chronic non-malignant pain: is there a
problem?', European Journal of Pain, 13(2), pp. 115-23.

Bruce, J. and Quinlan, J. (2011) 'Chronic post surgical pain', British Journal of Pain,
5(3), pp. 23-29.

Bruhn, H., Bond, C. M., Elliott, A. M., Hannaford, P. C., Lee, A. J., McNamee, P.,
Smith, B. H., Watson, M. C., Holland, R. and Wright, D. (2013) 'Pharmacist-led
management of chronic pain in primary care: results from a randomised controlled
exploratory trial', BMJ Open, 3(4).

Brune, K. and Hinz, B. (2011) 'Paracetamol, ibuprofen, or a combination of both
drugs against knee pain: an excellent new randomised clinical trial answers old
questions and suggests new therapeutic recommendations', Annals of the Rheumatic
Diseases, 70(9), pp. 1521-2.

Bryson, H. M. and Wilde, M. |. (1996) 'Amitriptyline', Drugs and Aging, 8(6), pp. 459-
476.

Buclin, T., Nicod, M. and Kellenberger, S. (2009) Paracetamol. Pharmacokinetics.
Lausanne: University of Lausanne. Available at:
https://sepia2.unil.ch/pharmacology/index.php?id=100&L=0%27%20and%20char%?2
8124%29%20user%20char%28124%29%3D0%20and%20%27 %27 %3D %27
(Accessed: 30 Sep 2018).

263



Burian, M. and Geisslinger, G. (2005) 'COX-dependent mechanisms involved in the
antinociceptive action of NSAIDs at central and peripheral sites', Pharmacology and
Therapeutics, 107(2), pp. 139-54.

Burke, N. N., Finn, D. P., McGuire, B. E. and Roche, M. (2017) 'Psychological stress
in early life as a predisposing factor for the development of chronic pain: Clinical and
preclinical evidence and neurobiological mechanisms', Journal of Neuroscience
Research, 95(6), pp. 1257-1270.

Busse, J. W., Ebrahim, S., Heels-Ansdell, D., Wang, L., Couban, R. and Walter, S. D.
(2015) 'Association of worker characteristics and early reimbursement for physical
therapy, chiropractic and opioid prescriptions with workers' compensation claim
duration, for cases of acute low back pain: an observational cohort study', BMJ Open,
5(8), pp. e007836.

CADTH (2017) Buprenorphine for Chronic Pain: A Review of the Clinical
Effectiveness. Canada: Canadian Agency for Drugs and Technologies in Health.
Available at:
https://www.cadth.ca/sites/default/files/pdf/htis/2017/RC0837%20Buprenorphine%20f
0r%20Chronic%20Pain%20Final.pdf (Accessed: 31 July 2019).

Campbell, M., Fitzpatrick, R., Haines, A., Kinmonth, A. L., Sandercock, P.,
Spiegelhalter, D. and Tyrer, P. (2000) 'Framework for design and evaluation of
complex interventions to improve health', British Medical Journal, 321(7262), pp. 694-
6.

Carr, J. L. and Moffett, J. A. (2005) 'The impact of social deprivation on chronic back
pain outcomes', Chronic lliness, 1(2), pp. 121-9.

Carter, G. T., Duong, V., Ho, S., Ngo, K. C., Greer, C. L. and Weeks, D. L. (2014)
'Side effects of commonly prescribed analgesic medications', Physical medicine and
rehabilitation clinics of North America, 25(2), pp. 457-70.

Cashman, J. N. (1996) 'The mechanisms of action of NSAIDs in analgesia', Drugs,
52 Suppl 5, pp. 13-23.

Catella-Lawson, F., Reilly, M. P., Kapoor, S. C., Cucchiara, A. J., DeMarco, S.,
Tournier, B., Vyas, S. N. and FitzGerald, G. A. (2001) 'Cyclooxygenase inhibitors and
the antiplatelet effects of aspirin', New England Journal of Medicine, 345(25), pp.
1809-17.

Cheatle, M. D. (2016) 'Biopsychosocial Approach to Assessing and Managing
Patients with Chronic Pain', Medical Clinics of North America, 100(1), pp. 43-53.

Chen, J. (1999) "Medication concordance" is best helped by improving consultation
skills', British Medical Journal, 318(7184), pp. 670-1.

264



Chen, T. C., Chen, L. C., Kerry, M. and Knaggs, R. D. (2019) 'Prescription opioids:
Regional variation and socioeconomic status - evidence from primary care in
England', International Journal of Drug Policy, 64, pp. 87-94.

Chou, R., Turner, J. A., Devine, E. B., Hansen, R. N., Sullivan, S. D., Blazina, I.,
Dana, T., Bougatsos, C. and Deyo, R. A. (2015) The effectiveness and risks of long-
term opioid therapy for chronic pain: a systematic review for a National Institutes of
Health Pathways to Prevention Workshop', Annals of Internal Medicine, 162(4), pp.
276-86.

Christrup, L. L. (1997) 'Morphine metabolites', Acta Anaesthesiologica Scandinavica,
41(1 Pt 2), pp. 116-22.

Chu, L. F., D'Arcy, N., Brady, C., Zamora, A. K., Young, C. A,, Kim, J. E,,
Clemenson, A. M., Angst, M. S. and Clark, J. D. (2012) 'Analgesic tolerance without
demonstrable opioid-induced hyperalgesia: a double-blinded, randomized, placebo-
controlled trial of sustained-release morphine for treatment of chronic nonradicular
low-back pain', Pain, 153(8), pp. 1583-92.

Cleeland, C. S. (2009) Brief Pain Inventory: User Guide, Houston, Texas: University
of Texas.

CMO (2008) Pain: breaking through the barrier. Chief Medical Officers Annual Report
1-8. London: Department of Health. Available at:
http://webarchive.nationalarchives.gov.uk/20130107105354/http://mediacentre.dh.go
v.uk/about/ (Accessed: 7th August 2015).

Cochrane (2018) Tool to assess risk of bias in cohort studies. London: Cochrane
collaboration. Available at:
http://methods.cochrane.org/sites/methods.cochrane.org.bias/files/public/uploads/To
01%20t0%20Assess%20Risk%200f%20Bias%20in%20Cohort%20Studies.pdf
(Accessed: 6 Nov 2018).

Coleman, B., Yangphaibul, A. and Begovic, M. (2013) 'A pilot study to assess a new
role for a pharmacist in a multidisciplinary chronic pain team in primary care',
International Journal of Pharmacy Practice, 21(Suppliment 2), pp. 31.

Collett, B. J. (1998) 'Opioid tolerance: the clinical perspective', British Journal of
Anaesthesia, 81(1), pp. 58-68.

Coluzzi, F., Fornasari, D., Pergolizzi, J. and Romualdi, P. (2017) 'From acute to
chronic pain: tapentadol in the progressive stages of this disease entity', European
Review for Medical and Pharmacological Sciences, 21(7), pp. 1672-1683.

Colvin, L. C. (2013) The Management of Chronic Pain: A national clinical guideline:
SIGN 136. Edinburgh: Scottish Intercollegiate Guidelines Network. Available at:
http://www.sign.ac.uk/pdf/SIGN136.pdf (Accessed: March 23 2014).

265



Cone, E. J., Gorodetzky, C. W., Yousefnejad, D., Buchwald, W. F. and Johnson, R.
E. (1984) 'The metabolism and excretion of buprenorphine in humans', Drug
Metabolism and Disposition, 12(5), pp. 577-81.

Cookson, J. (1993) 'Side-effects of antidepressants', British Journal of Psychiatry,
(20), pp. 20-24.

Cooper, V., Metcalf, L., Versnel, J., Upton, J., Walker, S. and Horne, R. (2015)
'Patient-reported side effects, concerns and adherence to corticosteroid treatment for
asthma, and comparison with physician estimates of side-effect prevalence: a UK-
wide, cross-sectional study', NPJ Primary Care Respiratory Mededicine, 25, pp.
15026.

Cosio, D. and Lin, E. 'Efficacy of an outpatient, multidisciplinary VA pain
management clinic: findings from a one-year outcome study'. Journal of Pain, 110.

Cousins, M. J., Brennan, F. and Carr, D. B. (2004) 'Pain relief: a universal human
right', Pain, 112(1-2), pp. 1-4.

Cousins, M. J. and Lynch, M. E. (2011) The Declaration Montreal: access to pain
management is a fundamental human right', Pain, 152(12), pp. 2673-4.

Crofford, L. J. (2015) 'Chronic Pain: Where the Body Meets the Brain', Transactions
of the American Clinical and Climatological Association, 126, pp. 167-83.

Cruccu, G. and Truini, A. (2009) Tools for assessing neuropathic pain', PLoS Med,
6(4), pp. €1000045.

Currow, D. C., Agar, M., Plummer, J. L., Blyth, F. M. and Abernethy, A. P. (2010)
'‘Chronic pain in South Australia - population levels that interfere extremely with
activities of daily living', Australia and New Zealand Journal of Public Health, 34(3),
pp. 232-9.

Davies, J. and Read, J. (2019) 'A systematic review into the incidence, severity and
duration of antidepressant withdrawal effects: Are guidelines evidence-based?',
Addictive Behaviors, 97, pp. 111-121.

Davis, A. and Robson, J. (2016) 'The dangers of NSAIDs: look both ways', British
Journal of General Practice, 66(645), pp. 172-3.

Dawson, R., Spross, J. A., Jablonski, E. S., Hoyer, D. R., Sellers, D. E. and Solomon,
M. Z. (2002) 'Probing the paradox of patients' satisfaction with inadequate pain
management', Journal of Pain Symptom Management 23(3), pp. 211-20.

Day, R. O. and Graham, G. G. (2013) 'Republished research: non-steroidal anti-
inflammatory drugs (NSAIDs)', British Journal of Sports Medicine, 47(17), pp. 1127.

266



Dayer, P., Desmeules, J. and Collart, L. (1997) '[Pharmacology of tramadol]', Drugs,
53 Suppl 2, pp. 18-24.

de Klerk, E. and van der Linden, S. J. (1996) 'Compliance monitoring of NSAID drug
therapy in ankylosing spondylitis, experiences with an electronic monitoring device',
British Journal of Rheumatology, 35(1), pp. 60-5.

Derry, C. J., Derry, S. and Moore, R. A. (2013) 'Single dose oral ibuprofen plus
paracetamol (acetaminophen) for acute postoperative pain', Cochrane Database of
Systematic Reviews, (6), pp. CD010210.

Derry, S., Conaghan, P., Da Silva, J. A., Wiffen, P. J. and Moore, R. A. (2016)
"Topical NSAIDs for chronic musculoskeletal pain in adults',
Cochrane Database of Systematic Reviews, 4, pp. CD007400.

Derry, S., Wiffen, P. J., Aldington, D. and Moore, R. A. (2015) 'Nortriptyline for
neuropathic pain in adults', Cochrane database of systematic reviews, 1, pp.
CDO0112009.

Deyo, R. A., Von Korff, M. and Duhrkoop, D. (2015) 'Opioids for low back pain’,
British Medical Journal, 350, pp. g6380.

Dibonaventura, M., Gabriel, S., Dupclay, L., Gupta, S. and Kim, E. (2012) 'A patient
perspective of the impact of medication side effects on adherence: results of a cross-
sectional nationwide survey of patients with schizophrenia', BMC Psychiatry, 12, pp.
20.

Dighe, S. V., Madia, P. A., Sirohi, S. and Yoburn, B. C. (2009) 'Continuous morphine
produces more tolerance than intermittent or acute treatment', Pharmacology,
Biochemistry and Behaviour, 92(3), pp. 537-42.

Docherty, M. and Smith, R. (1999) The case for structuring the discussion of
scientific papers', Briish Medical Journal, 318(7193), pp. 1224-5.

Docking, R. E., Fleming, J., Brayne, C., Zhao, J., Macfarlane, G. J., Jones, G. T. and
Cambridge City over-75s Cohort Study, c. (2011) 'Epidemiology of back pain in older
adults: prevalence and risk factors for back pain onset', Rheumatology (Oxford),
50(9), pp. 1645-53.

Dougall, C., Harrison, H. and Lowrie, R. (2015) Community Pharmacy based
pharmacist independent prescribing clinic for people receiving painkillers, Glasgow:
NHS Greater Glasgow and Clyde.

Drewes, A. M., Jensen, R. D., Nielsen, L. M., Droney, J., Christrup, L. L., Arendt-
Nielsen, L., Riley, J. and Dahan, A. (2013) 'Differences between opioids:
pharmacological, experimental, clinical and economical perspectives', British Journal
of Clinical Pharmacology, 75(1), pp. 60-78.

267



Driemeyer, J., Boyke, J., Gaser, C., Buchel, C. and May, A. (2008) '‘Changes in gray
matter induced by learning - revisited', PLoS One, 3(7), pp. €2669.

DTB (2018) 'What dose of paracetamol for older people', Drug and Therapeutics
Bulletin, 56, pp. 69-72.

Duehmke, R. M., Derry, S., Wiffen, P. J., Bell, R. F., Aldington, D. and Moore, R. A.
(2017) "Tramadol for neuropathic pain in adults', Cochrane Database of Systematic
Reviews, 6, pp. CD003726.

Dumbreck, S. and Cameron, P. (2011) 'The Role of the Pharmacist Prescriber within
a Community-based Pain Management Service: A Case Study', Journal of the
Physiotherapy Pain Association., 32, pp. 20-24.

Duttaroy, A. and Yoburn, B. C. (1995) 'The effect of intrinsic efficacy on opioid
tolerance', Anesthesiology, 82(5), pp. 1226-36.

Dworkin, R. H., O'Connor, A. B., Audette, J., Baron, R., Gourlay, G. K., Haanpaa, M.
L., Kent, J. L., Krane, E. J., Lebel, A. A., Levy, R. M., Mackey, S. C., Mayer, J.,
Miaskowski, C., Raja, S. N., Rice, A. S., Schmader, K. E., Stacey, B., Stanos, S.,
Treede, R. D., Turk, D. C., Walco, G. A. and Wells, C. D. (2010) 'Recommendations
for the pharmacological management of neuropathic pain: an overview and literature
update', Mayo Clinic Proceedings, 85(3 Supplement), pp. S3-14.

Dworkin, R. H., O'Connor, A. B., Backonja, M., Farrar, J. T., Finnerup, N. B., Jensen,
T. S., Kalso, E. A., Loeser, J. D., Miaskowski, C., Nurmikko, T. J., Portenoy, R. K.,
Rice, A. S., Stacey, B. R., Treede, R. D., Turk, D. C. and Wallace, M. S. (2007)
'Pharmacologic management of neuropathic pain: evidence-based
recommendations', Pain, 132(3), pp. 237-51.

Dworkin, R. H., Turk, D. C., Wyrwich, K. W., Beaton, D., Cleeland, C. S., Farrar, J.
T., Haythornthwaite, J. A., Jensen, M. P., Kerns, R. D., Ader, D. N., Brandenburg, N.,
Burke, L. B., Cella, D., Chandler, J., Cowan, P., Dimitrova, R., Dionne, R., Hertz, S.,
Jadad, A. R., Katz, N. P., Kehlet, H., Kramer, L. D., Manning, D. C., McCormick, C.,
McDermott, M. P., McQuay, H. J., Patel, S., Porter, L., Quessy, S., Rappaport, B. A.,
Rauschkolb, C., Revicki, D. A., Rothman, M., Schmader, K. E., Stacey, B. R.,
Stauffer, J. W., von Stein, T., White, R. E., Witter, J. and Zavisic, S. (2008)
'Interpreting the clinical importance of treatment outcomes in chronic pain clinical
trials: IMMPACT recommendations', Journal of Pain, 9(2), pp. 105-21.

Eccleston, C., Fisher, E., Thomas, K. H., Hearn, L., Derry, S., Stannard, C., Knaggs,
R. and Moore, R. A. (2017) 'Interventions for the reduction of prescribed opioid use in
chronic non-cancer pain', Cochrane Database Syst Rev, 11, pp. CD010323.

El Sissi, W., Arnaout, A., Chaarani, M. W., Fouad, M., El Assuity, W., Zalzala, M.,
Dershaby, Y. E. and Youseif, E. (2010) 'Prevalence of neuropathic pain among
patients with chronic low-back pain in the Arabian Gulf Region assessed using the

268



leeds assessment of neuropathic symptoms and signs pain scale', Journal of
International Medical Research, 38(6), pp. 2135-45.

El Tumi, H., Johnson, M. |, Dantas, P. B. F., Maynard, M. J. and Tashani, O. A.
(2017) 'Age-related changes in pain sensitivity in healthy humans: A systematic
review with meta-analysis', European Journal of Pain, 21(6), pp. 955-964.

Els, C., Jackson, T. D., Hagtvedt, R., Sonnenberg, B., Lappi, V. G. and Straube, S.
(2017a) 'High-dose opioids for chronic non-cancer pain: an overview of Cochrane
Reviews', Cochrane Database of Systematic Reviews, 10.

Els, C., Jackson, T. D., Kunyk, D., Lappi, V. G., Sonnenberg, B., Hagtvedt, R.,
Sharma, S., Kolahdooz, F. and Straube, S. (2017b) 'Adverse events associated with
medium- and long-term use of opioids for chronic non-cancer pain: an overview of
Cochrane Reviews', Cochrane Database of Systematic Reviews, 10, pp. CD012509.

Elseviers, M. M. and De Broe, M. E. (1998) 'Analgesic abuse in the elderly. Renal
sequelae and management', Drugs and Aging, 12(5), pp. 391-400.

Engel, G. L. (1977) The need for a new medical model: a challenge for biomedicine',
Science, 196(4286), pp. 129-36.

Enthoven, W. T. M., Roelofs, P. D. and Koes, B. W. (2017) 'NSAIDs for Chronic Low
Back Pain', Journal of the American Medical Association 317(22), pp. 2327-2328.

EU (2007) Health in the European Union European Union. Available at:
http://ec.europa.eu/commfrontoffice/publicopinion/archives/ebs/ebs 272e en.pdf
(Accessed: July 18 2017).

Fallon, E., Fung, S., Rubal-Peace, G. and Patanwala, A. E. (2016) 'Predictors of
Patient Satisfaction With Pain Management in the Emergency Department’,
Advanced Emergency Nursing Journal, 38(2), pp. 115-22.

Farrar, J. T., Young, J. P., Jr., LaMoreaux, L., Werth, J. L. and Poole, R. M. (2001)
'Clinical importance of changes in chronic pain intensity measured on an 11-point
numerical pain rating scale', Pain, 94(2), pp. 149-58.

Fayaz, A., Croft, P., Langford, R. M., Donaldson, L. J. and Jones, G. T. (2016)
'Prevalence of chronic pain in the UK: a systematic review and meta-analysis of
population studies', BMJ Open, 6(6), pp. €010364.

FDA (2009) Neurontin Available at:
https://www.accessdata.fda.gov/drugsatfda docs/label/2009/020235s041,020882s02
8,021129s0271bl.pdf (Accessed: 25 Nov 2018).

FDA (2012) Morphine sulphate tablets. Available at:
https://www.accessdata.fda.gov/drugsatfda docs/label/2012/022207s004Ibl.pdf
(Accessed: 24 Nov 2018).

269



Feizerfan, A. and Sheh, G. (2015) Transition from acute to chronic pain ', Continuing
Education in Anaesthetics, Critical Care & Pain, 15(2), pp. 98-102.

Ferderman, A. D., Litke, A. and Morrison, R. S. (2006) 'Association of age with
analgesic use for back and joint disorders in outpatient settings', American Journal of
Geriatric Pharmacotherpy, 4(4).

Fine, P. G., Mahajan, G. and McPherson, M. L. (2009) 'Long-acting opioids and
short-acting opioids: appropriate use in chronic pain management', Pain Medicine, 10
Suppl 2, pp. S79-88.

Fishbain, D. A., Cole, B., Lewis, J. E. and Gao, J. (2014) 'What is the evidence that
neuropathic pain is present in chronic low back pain and soft tissue syndromes? An
evidence-based structured review', Pain Medicine, 15(1), pp. 4-15.

FOPM (2007) Oxford league table of analgesics in acute pain. Oxford: Oxford
University. Available at:
http://www.medicine.ox.ac.uk/bandolier/booth/painpag/Acutrev/Analgesics/Leagtab.ht
ml

http://www.bandolier.org.uk/booth/painpag/Acutrev/Analgesics/Leagtab.html
(Accessed: 8th March 2016).

FOPM (2018) Side effects of opioids. London: FOPM. Available at:
https://www.rcoa.ac.uk/faculty-of-pain-medicine/opioids-aware/clinical-use-of-
opioids/opioid-side-effects (Accessed: 28 October 2018).

Forrest, J. and Kuczynska, J. (2016) Which opioids can be used in renal impairment?
Bristol: UKMi. Available at:
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahU
KEwiji5J61-gngAhUGEIAKHS-

IBLcQFjABegQICBAC&url=https%3A%2F %2Fwww.sps.nhs.uk%2Fwp-
content%2Fuploads%2F2018%2F12%2FSW_QA 402-

4 Nov17 Final.doc&usg=A0OvVaw0dHRIA0R6d93PRqGfqyH79 (Accessed: 7 Feb
2019).

Foster, B., Twycross, R., Mihalyo, M. and Wilcock, A. (2013) 'Buprenorphine', Journal
of Pain and Symptom Management, 45(5), pp. 939-49.

Freye, E. and Latasch, L. (2003) '[Development of opioid tolerance -- molecular
mechanisms and clinical consequences]', Anasthesiol Intensivmed Notfallmed
Schmerzther, 38(1), pp. 14-26.

Freynhagen, R. and Baron, R. (2009) The evaluation of neuropathic components in
low back pain', Current Pain and Headache Reports, 13(3), pp. 185-90.

Freynhagen, R., Baron, R., Gockel, U. and Tolle, T. R. (2006) 'painDETECT: a new
screening questionnaire to identify neuropathic components in patients with back
pain', Current Medical Research and Opinion, 22(10), pp. 1911-20.

270



Freynhagen, R. and Bennett, M. |. (2009) 'Diagnosis and management of neuropathic
pain', British Medical Journal, 339, pp. b3002.

Games, G. and Hutchison, A. (2013) 'Tapentadol-ER for the treatment of diabetic
peripheral neuropathy', Consultant Pharmacist, 28(10), pp. 672-5.

Gammaitoni, A. R., Gallagher, R. M., Welz, M., Gracely, E. J., Knowlton, C. H. and
Voltis-Thomas, O. (2000) 'Palliative pharmaceutical care: a randomized, prospective
study of telephone-based prescription and medication counselling services for
treating chronic pain', Pain Medicine, 1(4), pp. 317-31.

Gatchel, R. J., Neblett, R., Kishino, N. and Ray, C. T. (2016) 'Fear-Avoidance Beliefs
and Chronic Pain', Journal of Orthopaedic and Sports Physical Therapy, 46(2), pp.
38-43.

Gatchel, R. J., Peng, Y. B., Peters, M. L., Fuchs, P. N. and Turk, D. C. (2007) 'The
biopsychosocial approach to chronic pain: scientific advances and future directions',
Psychological Bulletin, 133(4), pp. 581-624.

Gatti, A., Reale, C., Luzi, M., Canneti, A., Mediati, R. D., Vellucci, R., Mammucari, M.
and Sabato, A. F. (2010) 'Effects of opioid rotation in chronic pain patients:
ORTIBARN study', Clinical Drug Investigation, 30 Suppl 2, pp. 39-47.

Gellad, W. F., Grenard, J. L. and Marcum, Z. A. (2011) 'A systematic review of
barriers to medication adherence in the elderly: looking beyond cost and regimen
complexity', American Journal of Geriatric Pharmacotherapy, 9(1), pp. 11-23.

Gerber, M. R., Bogdan, K. M., Haskell, S. G. and Scioli, E. R. (2018) 'Experience of
Childhood Abuse and Military Sexual Trauma Among Women Veterans with
Fibromyalgia', Journal of General Internal Medicine, 33(12), pp. 2030-2031.

Ghodke, A., Barquero, S., Chelminski, P. R. and Ives, T. J. (2017) 'Short-Acting
Opioids Are Associated with Comparable Analgesia to Long-Acting Opioids in
Patients with Chronic Osteoarthritis with a Reduced Opioid Equivalence Dosing',
Pain Medicine.

Gibbison, B., Bailey, C. R. and Klein, A. A. (2015) Tramadol - the Marmite™ drug’,
Anaesthesia, 70(2), pp. 125-30.

Gill, J., Taylor, D. and Knaggs, R. (2012) Relieving Persistent Pain, Improving Health
Outcomes: UCL School of Pharmacy.

Gill, J., Taylor, D. and Knaggs, R. (2013) Less pain the result of a community
pharmacy pilot pain service evaluation: UCL School of Pharmacy. Available at:
www.ukcpa.net/resource-centre (Accessed: 29 March 2015).

271



Goddard, J. M. and Reaney, R. L. (2018) 'Lidocaine 5%-medicated plaster (Versatis)
for localised neuropathic pain: results of a multicentre evaluation of use in children
and adolescents', British Journal of Pain, 12(3), pp. 189-193.

GOV-UK (2015) English indices of deprivation: MInistry of Housing, Communities
and Local Government. Available at:
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
(Accessed: 22 February 2018).

Graham, S. and Brookey, J. (2008) 'Do patients understand?', Permanente Journal,
12(3), pp. 67-9.

Grichnik, K. P. and Ferrante, F. M. (1991) 'The difference between acute and chronic
pain', Mount Sinai Journal of Medicine, 58(3), pp. 217-20.

Grond, S., Meuser, T., Uragg, H., Stahlberg, H. J. and Lehmann, K. A. (1999) 'Serum
concentrations of tramadol enantiomers during patient-controlled analgesia', British
Journal of Clinical Pharmacology, 48(2), pp. 254-7.

Hadi, M. A. and Alldred, D. P. (2015) 'Promoting the role of pharmacists in chronic
pain management: how can we make an impact on policy and practice?',
International Journal of Pharmacy Practice, 23(3), pp. 165-6.

Hadi, M. A., Alldred, D. P., Briggs, M. and Closs, S. J. (2012) 'A combined nurse-
pharmacist managed pain clinic: joint venture of public and private sectors',
International Journal of Clinical Pharmacy, 34(1), pp. 1-3.

Hadi, M. A., Alldred, D. P., Briggs, M., Marczewski, K. and Closs, S. J. (2016)
'Effectiveness of a community based nurse-pharmacist managed pain clinic: A
mixed-methods study', International Journal of Nursing Studies, 53, pp. 219-27.

Hadi, M. A., Alldred, D. P., Briggs, M., Munyombwe, T. and Closs, S. J. (2014a)
'Effectiveness of pharmacist-led medication review in chronic pain management:
systematic review and meta-analysis', Clinical Journal of Pain, 30(11), pp. 1006-14.

Hadi, M. A., Alldred, S. J., Closs, S. J., Marczewski, K. and Briggs, A. M. (2014b) 'An
analysis of the nature of recommendations made at a nurse-pharmacist managed
pain clinic', international Journal of Pharmacy Practice, 22(s1), pp. 10-11.

Hall, T. (2016) 'Management of persistent pain in older people', Journal of Pharmacy
Practice and Research, 46(1), pp. 60-67.

Hamza, M. and Dionne, R. A. (2009) 'Mechanisms of non-opioid analgesics beyond
cyclooxygenase enzyme inhibition', Current Molecular Pharmacology, 2(1), pp. 1-14.

Hanggi, J., Koeneke, S., Bezzola, L. and Jancke, L. (2010) 'Structural neuroplasticity
in the sensorimotor network of professional female ballet dancers', Human Brain
Mapping, 31(8), pp. 1196-206.

272



Hans, G. and Robert, D. (2009) 'Transdermal buprenorphine - a critical appraisal of
its role in pain management', J Pain Res, 2, pp. 117-34.

Hapidou, E. G. and Horst, E. (2016) 'Learning to Manage Chronic Pain: The Patients'
Perspective', Pain Therapy, 5(1), pp. 93-105.

Hara, K., Minami, K. and Sata, T. (2005) 'The effects of tramadol and its metabolite
on glycine, gamma-aminobutyric acidA, and N-methyl-D-aspartate receptors
expressed in Xenopus oocytes', Anesthesia & Analgesia, 100(5), pp. 1400-1405.

Haroutounian, S. and Finnerup, N. (2018) 'Recommendations for Pharmacologic
Therapy of Neuropathic Pain - Ch 50', Essentials of Pain Medicine 4ed: Elsevier, pp.
445-456.

Harrison, H. (2015) Improving the quality and access of care for people living with
chronic pain — development of a new model of care with Community Pharmacy,
Glasgow: West Dunbartonshire Council and Greater Galsgow and Clyde Health
Board.

Harrisson, S. A., Stynes, S., Dunn, K. M., Foster, N. E. and Konstantinou, K. (2017)
'Neuropathic Pain in Low Back-Related Leg Pain Patients: What Is the Evidence of
Prevalence, Characteristics, and Prognosis in Primary Care? A Systematic Review of
the Literature', Journal of Pain, 18(11), pp. 1295-1312.

Hashmi, J. A., Baliki, M. N., Huang, L., Baria, A. T., Torbey, S., Hermann, K. M.,
Schnitzer, T. J. and Apkarian, A. V. (2013) 'Shape shifting pain: chronification of back
pain shifts brain representation from nociceptive to emotional circuits', Brain, 136(Pt
9), pp. 2751-68.

Hauser, W., Kosseva, M., Uceyler, N., Klose, P. and Sommer, C. (2011) 'Emotional,
physical, and sexual abuse in fiboromyalgia syndrome: a systematic review with meta-
analysis', Arthritis Care & Research, 63(6), pp. 808-20.

Hay, E. M., Foster, N. E., Thomas, E., Peat, G., Phelan, M., Yates, H. E.,
Blenkinsopp, A. and Sim, J. (2006) 'Effectiveness of community physiotherapy and
enhanced pharmacy review for knee pain in people aged over 55 presenting to
primary care: pragmatic randomised trial', British Medical Journal, 333(7576), pp.
995.

Hayhurst, C. J. and Durieux, M. E. (2016) 'Differential Opioid Tolerance and Opioid-
induced Hyperalgesia: A Clinical Reality', Anesthesiology, 124(2), pp. 483-8.

Hodson, J. 2017. RE: Personal communication.

Hoffmann, W., Herzog, B., Muhlig, S., Kayser, H., Fabian, R., Thomsen, M., Cramer,
M., Fiss, T., Gresselmeyer, D. and Janhsen, K. (2008) 'Pharmaceutical care for
migraine and headache patients: a community-based, randomized intervention’,
Annals of Pharmacotherapy, 42(12), pp. 1804-13.

273



Hogg, M. N., Gibson, S., Helou, A., DeGabriele, J. and Farrell, M. J. (2012) 'Waiting
in pain: a systematic investigation into the provision of persistent pain services in
Australia', Medical Journal of Australia, 196(6), pp. 386-90.

Hollingshead, J., Duhmke, R. M. and Cornblath, D. R. (2006) "Tramadol for
neuropathic pain', Cochrane Database of Systematic Reviews, (3), pp. CD003726.

Hong, J., Reed, C., Novick, D. and Happich, M. (2013) 'Costs associated with
treatment of chronic low back pain: an analysis of the UK General Practice Research
Database', Spine, 38(1), pp. 75-82.

Horne, R., Chapman, S. C., Parham, R., Freemantle, N., Forbes, A. and Cooper, V.
(2013) 'Understanding patients' adherence-related beliefs about medicines
prescribed for long-term conditions: a meta-analytic review of the Necessity-
Concerns Framework', PLoS One, 8(12), pp. e80633.

Horne, R., Weinman, J., Barber, N., Elliott, R. and Morgan, M. (2005) Concordance,
adherence and compliance in medicine taking - Report for the National Co-ordinating
Centre for NHS Service Delivery and Organisation R & D (NCCSDOQO). Southampton:
National Coordinating Centre for the Service Delivery and Organisation (NCCSDO).
Available at: https://www.aph.gov.au/DocumentStore.ashx?id=defbfbc9-5206-42c1-
8093-3d408ebbe09f&usg=A0vVaw289bW7MCviX6Y1RJMwev g (Accessed: 29 Oct
2017).

Hotchkiss, R. (2006) Management of Chronic Pain in Adults. Edinburgh: NHS Quailty
improvements Available at:

http://www.healthcareimprovementscotland.org/previous resources/best practice st
atement/management_of chronic_pain_in_.aspx (Accessed: 10th July 2015).

Hrobjartsson, A. and Gotzsche, P. C. (2010) 'Placebo interventions for all clinical
conditions', Cochrane Database of Systematic Reviews, (1), pp. CD003974.

IASP (2012) Classification of Chronic Pain, Second Edition (Revised). Available at:
http://www.iasp-pain.org/PublicationsNews/Content.aspx?ltemNumber=1673
(Accessed: July 18 2017).

IASP (2015) 2014-2015 Global year against neuropathic pain - fact sheets:
International association for the study of pain. Available at:
https://s3.amazonaws.com/rdcms-
iasp/files/production/public/AM/Images/GYAP/What%20is%20Neuropathic%20Pain.p
df (Accessed: 7th September 2015).

IASP (2018) IASP Taxonomy of Pain (Accessed: 19 Feb 2018).

Ingelman-Sundberg, M. (2011) 'Drug-Metabolising Enzymes: Genetic
Polymorphisms.', Encyclopedia of life sciences, November, pp. 1-6.

274



Ingle, P. and Vasu, T. (2018) 'Audit on chronic pain duration - comprison to national
audit data', Pain News, 16(2), pp. 77-80.

ISPM (2014) STROBE Statement - checklist of items that shouldbe included in
reports of cohort studies. Berne: University of Berne. Available at:
https://www.strobe-

statement.org/fileadmin/Strobe/uploads/checklists/STROBE checklist v4 cohort.pdf
(Accessed: 6 Nov 2018).

Jadad, A. R., Moore, R. A., Carroll, D., Jenkinson, C., Reynolds, D. J., Gavaghan, D.
J. and McQuay, H. J. (1996) 'Assessing the quality of reports of randomized clinical
trials: is blinding necessary?', Controlled Clinical Trials, 17(1), pp. 1-12.

Jenkins, C., Costello, J. and Hodge, L. (2004) 'Systematic review of prevalence of
aspirin induced asthma and its implications for clinical practice', British Medical
Journal, 328(7437), pp. 434.

JFC (2017) Joint Formulary Committee (2008) British National Formulary. London:
British Medical Association and Royal Pharmaceutical Society of Great Britain.

Johannes, C. B, Le, T. K., Zhou, X., Johnston, J. A. and Dworkin, R. H. (2010) 'The
prevalence of chronic pain in United States adults: results of an Internet-based
survey', Journal of Pain, 11(11), pp. 1230-9.

Joud, A., Petersson, I. F., Jordan, K. P., Lofvendahl, S., Grahn, B. and Englund, M.
(2014) 'Socioeconomic status and the risk for being diagnosed with spondyloarthritis
and chronic pain: a nested case-control study', Rheumatology International, 34(9),
pp. 1291-8.

Jozwiak-Bebenista, M. and Nowak, J. Z. (2014) 'Paracetamol: mechanism of action,
applications and safety concern', Acta Poloniae Pharmaceutica - Drug research,
71(1), pp. 11-23.

Kaki, A. M., El-Yaski, A. Z. and Youseif, E. (2005) 'ldentifying neuropathic pain
among patients with chronic low-back pain: use of the Leeds Assessment of
Neuropathic Symptoms and Signs pain scale.', Regional Anesthesia and Pain
Medicine, 30(5), pp. 422-428.

Kalso, E., Edwards, J. E., Moore, R. A. and McQuay, H. J. (2004) 'Opioids in chronic
non-cancer pain: systematic review of efficacy and safety', Pain, 112(3), pp. 372-80.

Kamper, S. J., Apeldoorn, A. T., Chiarotto, A., Smeets, R. J., Ostelo, R. W., Guzman,
J. and van Tulder, M. W. (2015) 'Multidisciplinary biopsychosocial rehabilitation for
chronic low back pain: Cochrane systematic review and meta-analysis', British
Medical Journal, 350, pp. h444.

Kapur, B. M., Lala, P. K. and Shaw, J. L. (2014) 'Pharmacogenetics of chronic pain
management', Clinical Biochemistry, 47(13-14), pp. 1169-87.

275



Keedy, N. H., Keffala, V. J., Altmaier, E. M. and Chen, J. J. (2014) 'Health locus of
control and self-efficacy predict back pain rehabilitation outcomes', lowa Orthopaedic
Journal, 34, pp. 158-65.

Keller, S., Bann, C. M., Dodd, S. L., Schein, J., Mendoza, T. R. and Cleeland, C. S.
(2004) 'Validity of the brief pain inventory for use in documenting the outcomes of
patients with noncancer pain NFT', Clinical Journal of Pain, 20(5), pp. 309-18.

Kelly, A. M. (1998) 'Does the clinically significant difference in visual analogue scale
pain scores vary with gender, age, or cause of pain?', Academy of Emergency
Medicine, 5(11), pp. 1086-90.

Kelly, A. M. (2000) 'Patient satisfaction with pain management does not correlate with
initial or discharge VAS pain score, verbal pain rating at discharge, or change in VAS
score in the Emergency Department', Journal of Emergency Medicine, 19(2), pp.
113-6.

Kelly, A. M. (2001) The minimum clinically significant difference in visual analogue
scale pain score does not differ with severity of pain', Emergency Medicine Journal,
18(3), pp. 205-7.

Kendrick, D. B. and Strout, T. D. (2005) 'The minimum clinically significant difference
in patient-assigned numeric scores for pain', American Journal of Emergency
Medicine, 23(7), pp. 828-32.

Kirkdale, R., Krell, J., Brown, C. O., Tuthill, M. and Waxman, J. (2010) 'The cost of a
QALY', QUM an international journal of medicine, 103(9), pp. 715-20.

Klimas, R. and Mikus, G. (2014) 'Morphine-6-glucuronide is responsible for the
analgesic effect after morphine administration: a quantitative review of morphine,
morphine-6-glucuronide, and morphine-3-glucuronide', British Journal of
Anaesthesia, 113(6), pp. 935-44.

Knadler, M. P., Lobo, E., Chappell, J. and Bergstrom, R. (2011) 'Duloxetine: clinical
pharmacokinetics and drug interactions', Clinical Pharmacokinetics, 50(5), pp. 281-
94.

Koppen, P. J., Dorner, T. E., Stein, K. V., Simon, J. and Crevenna, R. (2018) 'Health
literacy, pain intensity and pain perception in patients with chronic pain', Wiener
klinische Wochenschrift, 130(1-2), pp. 23-30.

Kornetsky, C. and Bain, G. (1968) 'Morphine: single-dose tolerance', Science,
162(3857), pp. 1011-2.

Kornick, C. A., Santiago-Palma, J., Moryl, N., Payne, R. and Obbens, E. A. (2003)
'Benefit-risk assessment of transdermal fentanyl for the treatment of chronic pain’,
Drug Safety, 26(13), pp. 951-73.

276



Krebs, E. E., Gravely, A., Nugent, S., Jensen, A. C., DeRonne, B., Goldsmith, E. S.,
Kroenke, K., Bair, M. J. and Noorbaloochi, S. (2018) 'Effect of Opioid vs Nonopioid
Medications on Pain-Related Function in Patients With Chronic Back Pain or Hip or
Knee Osteoarthritis Pain: The SPACE Randomized Clinical Trial', Journal of the
Ameican Medical Association, 319(9), pp. 872-882.

Kress, H. G., Aldington, D., Alon, E., Coaccioli, S., Collett, B., Coluzzi, F., Huygen,
F., Jaksch, W., Kalso, E., Kocot-Kepska, M., Mangas, A. C., Ferri, C. M.,
Mavrocordatos, P., Morlion, B., Muller-Schwefe, G., Nicolaou, A., Hernandez, C. P.
and Sichere, P. (2015) 'A holistic approach to chronic pain management that involves
all stakeholders: change is needed', Current Medical Research and Opinion, 31(9),
pp. 1743-54.

Kress, H. G. and Untersteiner, G. (2017) 'Clinical update on benefit versus risks of
oral paracetamol alone or with codeine: still a good option?', Current Medical
Research and Opinion, 33(2), pp. 289-304.

Kripalani, S., Robertson, R., Love-Ghaffari, M. H., Henderson, L. E., Praska, J.,
Strawder, A., Katz, M. G. and Jacobson, T. A. (2007) 'Development of an illustrated
medication schedule as a low-literacy patient education tool', Patient Education &
Counseling, 66(3), pp. 368-77.

Kuip, E. J. M., Zandvliet, M. L., Mathijssen, R. H. J. and Van der Rijt, C. C. D. (2012)
'Pharmacological and clinical aspects of immediate release fentanyl preparataions -
criteria for selection', European Journal of Hospital Pharmacy, 19(1), pp. 38-40.

Kyrklund, C., Hyry, H. and Alanko, K. (2013) 'Allergic contact dermatitis caused by
transdermal buprenorphine', Contact Dermatitis, 69(1), pp. 60-1.

Lanas, A., Polo-Tomas, M., Roncales, P., Gonzalez, M. A. and Zapardiel, J. (2012)
'Prescription of and adherence to non-steroidal anti-inflammatory drugs and
gastroprotective agents in at-risk gastrointestinal patients', American Journal of
Gastroenterology, 107(5), pp. 707-14.

Langford, R. M., Knaggs, R., Farquhar-Smith, P. and Dickenson, A. H. (2016) 'ls
tapentadol different from classical opioids? A review of the evidence', British Journal
of Pain, 10(4), pp. 217-221.

Latremoliere, A. and Woolf, C. J. (2009) 'Central sensitization: a generator of pain
hypersensitivity by central neural plasticity', Journal of Pain, 10(9), pp. 895-926.

Lawson, K. (2017) 'A Brief Review of the Pharmacology of Amitriptyline and Clinical
Outcomes in Treating Fibromyalgia', Biomedicines, 5(2), pp. 24.

Lee, M., Silverman, S. M., Hansen, H., Patel, V. B. and Manchikanti, L. (2011) 'A
comprehensive review of opioid-induced hyperalgesia', Pain Physician, 14(2), pp.
145-61.

277



Leporini, C., De Sarro, G. and Russo, E. (2014) 'Adherence to therapy and adverse
drug reactions: is there a link?', Expert Opinions on Drug Safety, 13 Suppl 1, pp.
S41-55.

Liddy, C., Poulin, P. A., Hunter, Z., Smyth, C. and Keely, E. (2017) 'Patient
perspectives on wait times and the impact on their life: A waiting room survey in a
chronic pain clinic', Scandanavian Journal of Pain, 17, pp. 53-57.

Loeser, J. D. and Bonica, J. J. (2001) Bonica's Management of Pain. 3rd edn.:
Lippincott Williams & Wilkins, p. Pain terms and taxonomies of pain.

Lunn, M. P., Hughes, R. A. and Wiffen, P. J. (2014) 'Duloxetine for treating painful
neuropathy, chronic pain or fibromyalgia', Cochrane Database of Systematic
Reviews, (1), pp. CD007115.

Lynch, M. E., Campbell, F., Clark, A. J., Dunbar, M. J., Goldstein, D., Peng, P.,
Stinson, J. and Tupper, H. (2008) 'A systematic review of the effect of waiting for
treatment for chronic pain', Pain, 136(1-2), pp. 97-116.

Lynch, T. and Price, A. (2007) The effect of cytochrome P450 metabolism on drug
response, interactions, and adverse effects', American Family Physician, 76(3), pp.
391-6.

Ma, J. D., Tran, V., Chan, C., Mitchell, W. M. and Atayee, R. S. (2016) 'Retrospective
analysis of pharmacist interventions in an ambulatory palliative care practice', Journal
of Oncology Pharmacy Practice, 22(6), pp. 757-765.

Ma, M. K., Woo, M. H. and McLeod, H. L. (2002) 'Genetic basis of drug metabolism’',
American Journal of Health System Pharmacy, 59(21), pp. 2061-9.

Machado, G. C., Maher, C. G., Ferreira, P. H., Pinheiro, M. B., Lin, C. W., Day, R. O,,
McLachlan, A. J. and Ferreira, M. L. (2015) 'Efficacy and safety of paracetamol for
spinal pain and osteoarthritis: systematic review and meta-analysis of randomised
placebo controlled trials', British Medical Journal, 350, pp. h1225.

Macrae, W. A. (2008) 'Chronic post-surgical pain: 10 years on', British Journal of
Anaesthesia, 101(1), pp. 77-86.

Maguire, E. A., Woollett, K. and Spiers, H. J. (2006) 'London taxi drivers and bus
drivers: a structural MRI and neuropsychological analysis', Hippocampus, 16(12), pp.
1091-101.

Maniadakis, N. and Gray, A. (2000) 'The economic burden of back pain in the UK/,
Pain, 84(1), pp. 95-103.

Manias, E., Botti, M. and Bucknall, T. (2006) 'Patients' decision-making strategies for
managing postoperative pain', Journal of Pain, 7(6), pp. 428-37.

278



Mark, M. S. M., Au, T. T. S., Choi, Y. F. and Wong, T. W. (2009) 'The minimum
clinically significant difference in visual analogue scale pain score in a local
emergency setting', Hong Kong Journal of Emergency Medicine, 16(4), pp. 233-236.

Marra, C. A., Cibere, J., Grubisic, M., Grindrod, K. A., Gastonguay, L., Thomas, J.
M., Embley, P., Colley, L., Tsuyuki, R. T., Khan, K. M. and Esdaile, J. M. (2012)
'Pharmacist-initiated intervention trial in osteoarthritis: a multidisciplinary intervention
for knee osteoarthritis', Arthritis Care & Research, 64(12), pp. 1837-45.

Mazaleuskaya, L. L., Sangkuhl, K., Thorn, C. F., FitzGerald, G. A., Altman, R. B. and
Klein, T. E. (2015) 'PharmGKB summary: pathways of acetaminophen metabolism at

the therapeutic versus toxic doses', Pharmacogenetics and Genomics, 25(8), pp.
416-26.

McAllister, M. J. (2015) What is chronic pain. ldeas that are changing pain: Institute
fo chronic pain Available at: http://www.instituteforchronicpain.org/understanding-
chronic-pain/what-is-chronic-pain# (Accessed: 6 Oct 2018).

McAllister, M. J. (2016) Tolerance to opioid pain medications: Institute of Chronic
Pain. Available at: https://www.instituteforchronicpain.org/treating-common-
pain/tolerance-to-opioid-pain-medications (Accessed: 18 March 2017).

McCaffery, M. (1968) Nursing practice theories related to cognition, bodily pain and
man-environment interactions., University of California at Los Angeles, Los Angeles.

McCartney, M. (2015) 'Margaret McCartney: Honesty, placebos, and pain care',
British Medical Journal, 351, pp. h5103.

McNaughton, R., Huet, G. and Shakir, S. (2014) 'An investigation into drug products
withdrawn from the EU market between 2002 and 2011 for safety reasons and the
evidence used to support the decision-making', BMJ Open, 4(1), pp. €004221.

McNicol, E. D., Midbari, A. and Eisenberg, E. (2013) 'Opioids for neuropathic pain',
Cochrane database of systematic reviews, 8, pp. CD006146.

McQuay, H. J., Moore, R. A., Ecclestone, C., Morley, S. and Williams, A. C. (1997)
'Systematic review of outpatient services for chronic pain control', Health Technology
Assessment 1(6).

McQuay, H. J., Tramer, M., Nye, B. A., Carroll, D., Wiffen, P. J. and Moore, R. A.
(1996) 'A systematic review of antidepressants in neuropathic pain', Pain, 68(2-3),
pp. 217-27.

Meints, S. M. and Edwards, R. R. (2018) 'Evaluating psychosocial contributions to

chronic pain outcomes', Progress in Neuropsychopharmacology and Biological
Psychiatry, 87(Pt B), pp. 168-182.

279



Melzack, R. (1975) The McGill Pain Questionnaire: major properties and scoring
methods', Pain, 1(3), pp. 277-99.

Melzack, R. and Wall, P. D. (1965) 'Pain mechanisms: a new theory', Science,
150(3699), pp. 971-9.

Mendlik, M. T. and Uritsky, T. J. (2015) Treatment of Neuropathic Pain', Current
Treatment Options in Neurology, 17(12), pp. 50.

MHRA (2013) Codeine for analgesia: restricted use in children because of reports of
morphine toxicity. London: MHRA. Available at: https://www.gov.uk/drug-safety-
update/codeine-for-analgesia-restricted-use-in-children-because-of-reports-of-
morphine-toxicity (Accessed: 6 Oct 2018).

Mifflin, K. A. and Kerr, B. J. (2014) 'The transition from acute to chronic pain:
understanding how different biological systems interact', Canadian Journal of
Anaesthesia, 61(2), pp. 112-22.

Miller, M., Barber, C. W., Leatherman, S., Fonda, J., Hermos, J. A., Cho, K. and
Gagnon, D. R. (2015) 'Prescription opioid duration of action and the risk of
unintentional overdose among patients receiving opioid therapy', JAMA Internal
Medicine, 175(4), pp. 608-15.

Miranda, H. F., Puig, M. M., Prieto, J. C. and Pinardi, G. (2006) 'Synergism between
paracetamol and nonsteroidal anti-inflammatory drugs in experimental acute pain',
Pain, 121(1-2), pp. 22-8.

Mitra, F., Chowdhury, S., Shelley, M. and Williams, G. (2013) 'A feasibility study of
transdermal buprenorphine versus transdermal fentanyl in the long-term
management of persistent non-cancer pain', Pain Medicine, 14(1), pp. 75-83.

Mittendorfer-Rutz, E. and Dorner, T. E. (2017) 'Socio-economic factors associated
with the 1 year prevalence of severe pain and pain-related sickness absence in the
Austrian population', Wien Klin Wochenschr.

Moore, A., Derry, S., Eccleston, C. and Kalso, E. (2013) 'Expect analgesic failure;
pursue analgesic success', British Medical Journal, 346, pp. f2690.

Moore, R. A., Chi, C. C., Wiffen, P. J., Derry, S. and Rice, A. S. (2015a) 'Oral
nonsteroidal anti-inflammatory drugs for neuropathic pain', Cochrane Database of
Systematic Reviews, (10), pp. CD010902.

Moore, R. A,, Derry, S., Aldington, D., Cole, P. and Wiffen, P. J. (2015b) 'Amitriptyline
for fibromyalgia in adults', Cochrane Database of Systematic Reviews, (7), pp.
CD011824.

Moore, R. A,, Derry, S., Wiffen, P. J., Straube, S. and Aldington, D. J. (2015c)
'Overview review: Comparative efficacy of oral ibuprofen and paracetamol

280



(acetaminophen) across acute and chronic pain conditions', European Journal of
Pain, 19(9), pp. 1213-23.

Moore, R. A. and McQuay, H. J. (2005) 'Prevalence of opioid adverse events in
chronic non-malignant pain: systematic review of randomised trials of oral opioids',
Arthritis Research and Therapy, 7(5), pp. R1046-51.

Morgan, C. L., Conway, P. and Currie, C. J. (2011) 'The relationship between self-
reported severe pain and measures of socio-economic disadvantage', European
Journal of Pain, 15(10), pp. 1107-11.

Morgan, M. M. and Christie, M. J. (2011) 'Analysis of opioid efficacy, tolerance,
addiction and dependence from cell culture to human', British Journal of
Pharmacology, 164(4), pp. 1322-34.

Morse, J. M. (2015) 'Using qualitative methods to access the pain experience', British
Journal of Pain, 9(1), pp. 26-31.

MRC (2019) Developing and evilauating complex interventions. Swindon: Medical
Research Council. Available at: www.mrc.ac.uk/complexinterventionsguidance
(Accessed: 11 Aug 2019).

Muller, M., Kamping, S., Benrath, J., Skowronek, H., Schmitz, J., Klinger, R. and Flor,
H. (2016) Treatment history and placebo responses to experimental and clinical pain
in chronic pain patients', European Journal of Pain.

Muneer, S. (2015) Socioeconomic burden of chronic pain American health & drug
benefits. Available at: hitp://www.ahdbonline.com/articles/2003-socioeconomic-
burden-of-chronic-pain (Accessed: Dec 8 2017).

Nafradi, L., Nakamoto, K. and Schulz, P. J. (2017) 'ls patient empowerment the key
to promote adherence? A systematic review of the relationship between self-efficacy,
health locus of control and medication adherence', PLoS One, 12(10), pp. €0186458.

Nalamachu, S., Pergolizzi, J. V., Raffa, R. B., Lakkireddy, D. R. and Taylor, R., Jr.
(2014) 'Drug-drug interaction between NSAIDS and low-dose aspirin: a focus on
cardiovascular and Gl toxicity', Expert Opinion on Drug Safety, 13(7), pp. 903-17.

Narayanan, M., Venkantaraju, A. and Jennings, J. (2015) 'Analgesia in intensive
care: part 1', British Journal of Anaesthesia Education, (2015), pp. 1-7.

Nderitu, P., Doos, L., Jones, P. W., Davies, S. J. and Kadam, U. T. (2013) 'Non-
steroidal anti-inflammatory drugs and chronic kidney disease progression: a
systematic review', Family Practice, 30(3), pp. 247-55.

Neerkin, J., Brennan, M. and Jamal, H. (2006) Use of opioids in Patients with
Impaired Renal Function: Palliative Drugs. Available at:

281



https://www.palliativedrugs.com/download/08 06 Prescribing%200pioids%20in%20
Renal%20Patients%5B1%5D%5B1%5D.pdf (Accessed: 24 Nov 2018).

Neilson, A. R., Bruhn, H., Bond, C. M., Elliott, A. M., Smith, B. H., Hannaford, P. C.,
Holland, R., Lee, A. J., Watson, M., Wright, D. and McNamee, P. (2015) 'Pharmacist-
led management of chronic pain in primary care: costs and benefits in a pilot
randomised controlled trial', BMJ Open, 5(4), pp. e006874.

Nguyen, T. H., Randolph, D. C., Talmage, J., Succop, P. and Travis, R. (2011) 'Long-
term outcomes of lumbar fusion among workers' compensation subjects: a historical
cohort study', Spine (Phila Pa 1976), 36(4), pp. 320-31.

NHS (2012) Guideline for the use of symptom control (West Midlands Palliative Care
Physicians). Available at: https://psnc.org.uk/north-staffordshire-and-stoke-on-trent-
lpc/wp-

content/uploads/sites/96/2013/12/Guideline_for the Use of Symptom_ Control Wes
t Mids Pal Care Physicians.pdf (Accessed: 23 Nov 2018).

NHS (2015) Opioids Aware: A resource for patients and healthcare professionals to
support prescribing of opioid medicines for pain. London: Faculty of Pain Medicine.
Available at: https://www.rcoa.ac.uk/faculty-of-pain-medicine/opioids-aware
(Accessed: 20 December 2015).

NHS (2016) Pain Clinic - Drug Treaments. Bath: Royal United Hospitals Bath.
Available at:

http://www.ruh.nhs.uk/patients/services/clinics/pain_clinic/drug treatments.asp?men
u_id=4 (Accessed: 14th October 2016).

NHS (2017a) Guidance for opioid reduction in primary care. Oxford: OPMC.
Available at: https://www.ouh.nhs.uk/services/referrals/pain/documents/gp-guidance-
opioid-reduction.pdf (Accessed: 27 May 2019).

NHS (2017b) A review of lidocaine 5% medicated plasters for Post-herpetic
Neuralgia. Specialist Pharmacy Services: NHS. Available at:
https://www.england.nhs.uk/wp-content/uploads/2017/11/sps-lidocaine-plasters.pdf
(Accessed: 6 Oct 2018).

NHS (2018a) 3Ts Drugs Formulary. Swindon: Great Western Hospital. Available at:
https://www.gwh.nhs.uk/patients-and-visitors/pharmacies/3ts-drugs-formulary/
(Accessed: 29 October 2018).

NHS (2018b) Gastrointestinal bleed - hospital admissions NSAIDs. Medication safety
dashboard. Available at: <iframe
src="https://apps.nhsbsa.nhs.uk/MOD/MedicationSafety/atlas.html?utm campaign=2
483 PJ weekly roundup&utm medium=email&utm source=Pharmaceutical
Journal&dm_i=20EH,1WZ,JRCII,2LZ7S,1' style='width:800px;height:600px;border-
width:0px'></iframe> (Accessed: 12 May 2018).

282



NHS (2018c) Opioid tapering resource pack. West Suffolk. Available at:
https://www.westsuffolkccg.nhs.uk/wp-content/uploads/2018/04/2828-NHSWSCCG-
Opioid-Tapering-Resource-Pack.pdf (Accessed: 27 May 2019).

NHS (2019a) 2019/20 QOF: Quality Improvement Case Studies. London: NHS.
Available at: https://www.england.nhs.uk/wp-content/uploads/2019/03/1920-qof-
quality-improvement-case-studies.pdf (Accessed: 10 August 2019).

NHS (2019b) Chronic Pain Waiting Times in NHSScotland. Edinburgh: NHS National
Services Scotland. Available at: https://www.isdscotland.org/Health-Topics/Waiting-
Times/Publications/2019-03-12/2019-03-12-Chronic-Pain-Publication-Summary.pdf
(Accessed: 2 June 2019).

NHS (2019c) Pain Clinic. Bath: Royal United Hospital Bath. Available at:
http://www.ruh.nhs.uk/patients/services/clinics/pain_clinic/drug treatments.asp
(Accessed: 31 May 2019).

NICE (2010) Intravenous paracetamol (Perfagan) risk of accidental overdose.
London. Available at: https://www.gov.uk/drug-safety-update/intravenous-
paracetamol-perfalgan-risk-of-accidental-overdose (Accessed: 1 October 2018).

NICE (2011) Capsaicin. London: NICE. Available at:
https://bnf.nice.org.uk/drug/capsaicin.html (Accessed: 6 October 2018).

NICE (2013a) Neuropathic pain - pharmacological management. London: NICE.
Available at: www.nice.org.uk/guidance/CG173 (Accessed: 12 Nov 2018).

NICE (2013b) Neuropathic pain in adults: pharmacological management in non-
specialist settings. Available at: hitps://www.nice.org.uk/guidance/cg173/chapter/1-
recommendations (Accessed: 1 October 2018).

NICE (2015a) Analgesia mild-to-moderate pain - Paracetamol. Available at:
https://cks.nice.org.uk/analgesia-mild-to-moderate-pain#!scenario:1 (Accessed: 1
October 2018).

NICE (2015b) Analgesia mild-to-moderate pain - Weak opioids. Available at:
https://cks.nice.org.uk/analgesia-mild-to-moderate-pain#!scenario:4 (Accessed: 1
October 2018).

NICE (2015c) Non-steroidal anti-inflflammatory drugs - ktt13. London. Available at:
https://www.nice.org.uk/advice/kit13 (Accessed: August 1 2019).

NICE (2016) Medicines optimisation. London: NICE. Available at:
https://www.nice.org.uk/guidance/QS120/chapter/Quality-statement-6-Structured-
medication-review (Accessed: 20 June 2019).

NICE (2017) Medicines optimisation in chronic pain KTT 21. London. Available at:
https://www.nice.org.uk/guidance/kit21 (Accessed: 29 May 2019).

283



NICE (2018) Amitriptyline. London. Available at:
https://bnf.nice.org.uk/drug/amitriptyline-hydrochloride.html#indicationsAndDoses
(Accessed: 6 Oct 2018).

NICE (2019) Neuropathic pain - drug treatment. London: NICE. Available at:
https://cks.nice.org.uk/neuropathic-pain-drug-treatment#!scenario (Accessed: 8
August 2019).

NIH (2018) NIHR quality assessment of systematic reviews and meta-analysis
Bethesda, Maryland: NIH. Available at: https://www.nhlbi.nih.gov/health-topics/study-
quality-assessment-tools (Accessed: 4 Dec 2018).

Njoku, C., Rosam, J. and Ashworth, J. (2017) 'Stoke guidance chronic non-malignant
pain therapy'.

Norman, J. (2015) 'Implementation and evaluation of a pharmacist-managed chronic
pain clinic in a primary care setting', Pharmacotherapy, 15(11), pp. €281.

O'Connor, A. B. (2009) 'Neuropathic pain: quality-of-life impact, costs and cost
effectiveness of therapy', Pharmacoeconomics, 27(2), pp. 95-112.

O’Sullivan, S. (2015) It’s all in your head: True stories of imaginary illnesses. London:
Chatto & Windus.

Onali, P., Dedoni, S. and Olianas, M. C. (2010) 'Direct agonist activity of tricyclic
antidepressants at distinct opioid receptor subtypes', Journal of Pharmacology and
Experimental Therapeutics, 332(1), pp. 255-65.

Osborn, M. and Rodham, K. (2010) 'Insights into Pain: A Review of Qualitative
Research', Reviews of Pain, 4(1), pp. 2-7.

Osterberg, L. and Blaschke, T. (2005) 'Adherence to medication', New England
Journal of Medicine, 353(5), pp. 487-97.

Parker, L., Acland, R. and Swire, T. (2008) Pharmacological management of chronic
pain. Dunedin: bpacNZ. Available at:
https://bpac.org.nz/bpj/2008/september/docs/bpj16 chronic pain pages 6-12.pdf
(Accessed: 30 Jan 2019).

Patel, R. and Dickenson, A. H. (2016) 'Mechanisms of the gabapentinoids and alpha
2 delta-1 calcium channel subunit in neuropathic pain', Pharmacology Research &
Perspectives, 4(2), pp. €00205.

PCNE (2017) PCNE Working group on medication review. Holland: Pharmaceutical
Care Network Europe. Available at: https://www.pcne.org/working-
groups/1/medication-review (Accessed: 20 June 2019).

284



Pellino, T. A. and Ward, S. E. (1998) 'Perceived control mediates the relationship
between pain severity and patient satisfaction', Journal of Pain Symptom
Management, 15(2), pp. 110-6.

Pergolizzi, J. M. (2016) 'Adjuvant Agents in Chronic Pain Therapy.', in Staats, P. and
Silverman, S. (eds.) Controlled Substance Management in Chronic Pain.: Springer.

Petkova, V. B. (2009) 'Education for arthritis patients: a community pharmacy based
pilot project', Pharmacy Practice (Granada), 7(2), pp. 88-93.

Pirmohamed, M., James, S., Meakin, S., Green, C., Scott, A. K., Walley, T. J., Farrar,
K., Park, B. K. and Breckenridge, A. M. (2004) 'Adverse drug reactions as cause of
admission to hospital: prospective analysis of 18,820 patients', British Medical
Journal, 329(7456), pp. 15-9.

Popay, J., Roberts, H., Sowden, A., Petticrew, M., Arai, L., Rodgers, R. and Britten,
N. (2006) Guidance on the Conduct of Narrative Synthesis in Systematic Reviews:
ESRC (Accessed: 16 June 2019).

Poquet, N. and Lin, C. (2016) The Brief Pain Inventory (BPI)', Journal of
Physiotherapy, 62(1), pp. 52.

Pound, P., Britten, N., Morgan, M., Yardley, L., Pope, C., Daker-White, G. and
Campbell, R. (2005) 'Resisting medicines: a synthesis of qualitative studies of
medicine taking', Social Science and Medicine, 61(1), pp. 133-55.

Powers, D. A., Hamilton, C. W. and Roberts, K. B. (1983) 'Pharmacist intervention in
methadone administration to cancer patients with chronic pain', American Journal of
Hospital Pharmacy, 40(9), pp. 1520-3.

Praska, J. L., Kripalani, S., Seright, A. L. and Jacobson, T. A. (2005) 'ldentifying and
assisting low-literacy patients with medication use: a survey of community
pharmacies', Annals of Pharmacotherapy, 39(9), pp. 1441-5.

Prescott, L. F. (2000) 'Paracetamol, alcohol and the liver', British Journal of Clinical
Pharmacology, 49(4), pp. 291-301.

Price, C., Hoggart, B., Olukoga, O., C de C Williams, A. and Bottle, A. (2012)
National Pain Audit: Final Report, London: British Pain Society.

Price, D. D., Finniss, D. G. and Benedetti, F. (2008) 'A comprehensive review of the
placebo effect: recent advances and current thought', Annual Review of Psychology,
59, pp. 565-90.

Quigley, C. (2004) 'Opioid switching to improve pain relief and drug tolerability’,
Cochrane Database of Systematic Reviews, (3), pp. CD004847.

285



RCGP (2013) Pain management services: planning for the future: Royal College of
General Practitioners. Available at:
www.britishpainsociety.org/secure/members commissioning.htm.

Reid, C. and Davies, A. (2004) 'The World Health Organization three-step analgesic
ladder comes of age', Palliative Medicine, 18(3), pp. 175-6.

Reid, M. C., Eccleston, C. and Pillemer, K. (2015a) 'Management of chronic pain in
older adults', British Medical Journal, BMJ 2015;350:h532(14th Feb).

Reid, M. C., Eccleston, C. and Pillemer, K. (2015b) 'Management of chronic pain in
older adults', British Medical Journal, 350, pp. h532.

Reimer, M., Hullemann, P., Hukauf, M., Keller, T., Binder, A., Gierthmuhlen, J. and
Baron, R. (2017) 'Prediction of response to tapentadol in chronic low back pain',
European Journal of Pain, 21(2), pp. 322-333.

Roberts, E., Numes, V. D., Buckner, S., Latchem, S., Constanti, M., Miller, P.,
Doherty, M., Zhang, W., Birrell, F., Porcheret, M., Dziedic, K., Bernstein, |., Wise, E.
and Conagan, P. G. (2015) 'Paracetamol: not as safe as we thought? A systematic
review of observational studies', Annals of the Rheumatic Diseases.

Robinson-Papp, J., George, M. C., Dorfman, D. and Simpson, D. M. (2015) 'Barriers
to Chronic Pain Measurement: A Qualitative Study of Patient Perspectives', Pain
Medicine, 16(7), pp. 1256-64.

Rodriguez, L. G., Martin-Perez, M., Hennekens, C. H., Rothwell, P. M. and Lanus, A.
(2016) 'Bleeding Risk with Long-Term Low-Dose Aspirin: A Systematic Review of
Observational Studies', PLoS One.

Roth, R. S. and Geisser, M. E. (2002) 'Educational achievement and chronic pain
disability: mediating role of pain-related cognitions', Clinical Journal of Pain, 18(5),
pp. 286-96.

Roussel, N. A, Nijs, J., Meeus, M., Mylius, V., Fayt, C. and Oostendorp, R. (2013)
'‘Central sensitization and altered central pain processing in chronic low back pain:
fact or myth?', Clinical Journal of Pain, 29(7), pp. 625-38.

Roussin, A., Plalmaro, A. and Lapeyre-Mestre, M. (2016) 'Weak Opioid Analgesics
Abuse and Addiction: A Comparison of the Pharmacology and
Pharmacoepidemiology of Codeine, Dihydrocodeine, and Tramadol', General
Processes and Mechanisms, Prescription Medications, Caffeine and Areca, Polydrug
Misuse, Emerging Addictions and Non-Drug Addictions: Elsevier, pp. 375-391.

Rovner, G. S., Sunnerhagen, K. S., Bjorkdahl, A., Gerdle, B., Borsbo, B., Johansson,
F. and Gillanders, D. (2017) 'Chronic pain and sex-differences; women accept and
move, while men feel blue', PLoS One, 12(4), pp. e0175737.

286



RPS (2018) Medication review. London: RPS. Available at:
https://www.rpharms.com/resources/quick-reference-guides/medication-review
(Accessed: 20 June 2019).

Rubinstein, A. L., Carpenter, D. M. and Minkoff, J. R. (2013) 'Hypogonadism in men
with chronic pain linked to the use of long-acting rather than short-acting opioids',
Clinical Journal of Pain, 29(10), pp. 840-5.

Rudorfer, M. V. and Potter, W. Z. (1999) 'Metabolism of tricyclic antidepressants',
Cellular and Molecular Neurobiology, 19(3), pp. 373-409.

Rumack, B. H. (2004) 'Acetaminophen misconceptions', Hepatology, 40(1), pp. 10-5.

Ryan, R. (2013) Cochrane Consumers and Communication Review Group: data
synthesis and analysis. Available at:
https://cccrg.cochrane.org/sites/cccrg.cochrane.org/files/public/uploads/AnalysisRest
yled.pdf (Accessed: 21 June 2019).

Saarto, T. and Wiffen, P. J. (2007) 'Antidepressants for neuropathic pain', Cochrane
Database of Systematic Reviews, (4), pp. CD005454.

Saastamoinen, P., Leino-Arjas, P., Laaksonen, M. and Lahelma, E. (2005) 'Socio-
economic differences in the prevalence of acute, chronic and disabling chronic pain
among ageing employees', Pain, 114(3), pp. 364-71.

Saragiotto, B. T., Machado, G. C., Ferreira, M. L., Pinheiro, M. B., Abdel Shaheed, C.
and Maher, C. G. (2016) 'Paracetamol for low back pain', Cochrane Database of
Systematic Reviews, (6), pp. CD012230.

Savych, B., Neumark, D. and Lea, R. (2018) Do Opioids Help Injured Workers
Recover and Get Back to Work? The Impact of Opioid Prescriptions on Duration of
Temporary Disability. Cambridge, Massachusetts: National Bureau of Economic
Research. Available at: http://www.nber.org/papers/w24528 (Accessed: 29 April
2018).

Sawynok, J. (2005) 'Topical analgesics in neuropathic pain', Current Pharmaceutical
Deseign, 11(23), pp. 2995-3004.

Schmiedl, S., Rottenkolber, M., Hasford, J., Rottenkolber, D., Farker, K., Drewelow,
B., Hippius, M., Salje, K. and Thurmann, P. (2014) 'Self-medication with over-the-
counter and prescribed drugs causing adverse-drug-reaction-related hospital
admissions: results of a prospective, long-term multi-centre study', Drug Safety,
37(4), pp. 225-35.

Schofield, P. (2018) The Assessment of Pain in Older People: UK National
Guidelines', Age and Ageing, 47(suppl_1), pp. i1-i22.

287



Scott, W. (2019) The psychosocial context of chronic pain in people living with HIV',
Pain Reports, 4(2), pp. e721.

Seager, J. M. and Hawkey, C. J. (2001) 'ABC of the upper gastrointestinal tract:
Indigestion and non-steroidal anti-inflammatory drugs', British Medical Journal,
323(7323), pp. 1236-9.

Shamoon, M. and Hochberg, M. C. (2001) 'The role of acetaminophen in the
management of patients with osteoarthritis', American Journal of Medicine, 110 Suppl
3A, pp. 46S-9S.

Shapiro, A., Lee, C. and Keyes, M. (2008) 'Marital Status and Social Well-Being: Are
the Married Always Better Off?', Social Indicators Research, 88(2), pp. 329-346.

Sharma, C. V. and Mehta, V. (2014) 'Paracetamol mechanisms and updates',
Continuing Education in Anaesthetics, Critical Care & Pain, 14(4), pp. 153-158.

Shindul-Rothschild, J., Flanagan, J., Stamp, K. D. and Read, C. Y. (2017) 'Beyond
the Pain Scale: Provider Communication and Staffing Predictive of Patients'
Satisfaction with Pain Control', Pain Managent Nursing, 18(6), pp. 401-409.

Sindali, K., Sherry, K., Sen, S. and Dheansa, B. (2012) 'Life-threatening coma and
full-thickness sunburn in a patient treated with transdermal fentanyl patches: a case
report', Journal of Medical Case Reports, 6, pp. 220.

Sittl, R., Nuijten, M. and Poulsen Nautrup, B. (2006) 'Patterns of dosage changes
with transdermal buprenorphine and transdermal fentanyl for the treatment of
noncancer and cancer pain: a retrospective data analysis in Germany', Clinical
Therapeutics, 28(8), pp. 1144-1154.

Smith, B. H., Penny, K. I., Elliott, A. M., Chambers, W. A. and Smith, W. C. (2001)
"The Level of Expressed Need--a measure of help-seeking behaviour for chronic pain
in the community', European Journal of Pain, 5(3), pp. 257-66.

Smith, B. H., Torrance, N., Bennett, M. and Lee, A. J. (2007) 'Health and quality of
life associated with chronic pain of predominantly neuropathic origin in the
community', Clinical Journal of Pain, 23(2), pp. 143-149.

Smith, B. H., Torrance, N., Ferguson, J. A., Bennett, M. |., Serpell, M. G. and Dunn,
K. M. (2012) 'Towards a definition of refractory neuropathic pain for epidemiological
research. An international Delphi survey of experts', BMC Neurology, 12, pp. 29.

Smith, H. S. (2009) 'Opioid metabolism', Mayo Clinic Procedings, 84(7), pp. 613-24.

Smith, H. S. (2011) The metabolism of opioid agents and the clinical impact of their
active metabolites', Clinical Journal of Pain, 27(9), pp. 824-38.

288



Smith, H. S. (2012) 'Opioids and neuropathic pain', Pain Physician, 15(3 Suppl), pp.
ES93-110.

Smith, H. S. and Laufer, A. (2014) 'Opioid induced nausea and vomiting', European
Journal of Pharmacology, 722, pp. 67-78.

Stain-Texier, F., Sandouk, P. and Scherrmann, J. M. (1998) 'Intestinal absorption and
stability of morphine 6-glucuronide in different physiological compartments of the rat',
Drug Metabolism and Disposition, 26(5), pp. 383-7.

Stannard, C. (2012) 'Opioid prescribing in the UK: can we avert a public disaster?',
British Journal of Pain, 6(1), pp. 7-8.

Stannard, C. (2018) 'Where now for opioids in chronic pain ', Drug and Therapeutics
Bulletin, 56(10), pp. 118-122.

Stannard, C., Gaskell, H., Derry, S., Aldington, D., Cole, P., Cooper, T. E., Knaggs,
R., Wiffen, P. J. and Moore, R. A. (2016) 'Hydromorphone for neuropathic pain in
adults', Cochrane Database Syst Rev, (5), pp. CD011604.

Steinberg, K. (2017) 'Pain Is Inevitable, Now Treatment Is a Moving Target', Caring
for the Ages, 18(11), pp. 2-3.

Straube, C., Derry, S., Jackson, K. C., Wiffen, P. J., Bell, R. F., Strassels, S. and
Straube, S. (2014) 'Codeine, alone and with paracetamol (acetaminophen), for
cancer pain', Cochrane Database of Systematic Reviews, (9), pp. CD006601.

Sturtevant, J. (1999) NSAID-Induced bronchospasm: a common and serious
problem. Hamilton, New Zealand: Ministry of Health. Available at:
http://www.medsafe.govt.nz/profs/PUarticles/nsaid-induced.htm (Accessed: 21 May
2017).

Sugiyama, Y., Kataoka, T., Tasaki, Y., Kondo, Y., Sato, N., Naiki, T., Sakamoto, N.,
Akechi, T. and Kimura, K. (2018) 'Efficacy of tapentadol for first-line opioid-resistant
neuropathic pain in Japan', Japanese Journal of Clinical Oncology.

Sullivan, M. (2014) 'Will data destroy our faith in long-acting opioids?', Pain, 155(5),
pp. 843-4.

Sullivan, M. D. and Ballantyne, J. C. (2016) 'Must we reduce pain intensity to treat
chronic pain?', Pain, 157(1), pp. 65-9.

Swegle, J. M. and Logemann, C. (2006) 'Management of common opioid-induced
adverse effects', American Family Physician, 74(8), pp. 1347-54.

Taverner, T. (2005) 'The evidence on perceptions of pain in older people', Nursing
Times 101(36), pp. 36-8.

289



Tawfic, Q. A., Faris, A. S. and Date, R. R. (2013) The dilemma of opioid-induced
hyperalgesia and tolerance in chronic opioid therapy', Sultan Qaboos University
Medical Journal, 13(1), pp. 185-7.

Thomas, E., Mottram, S., Peat, G., Wilkie, R. and Croft, P. (2007) 'The effect of age
on the onset of pain interference in a general population of older adults: prospective
findings from the North Staffordshire Osteoarthritis Project (NorStOP)', Pain, 129(1-
2), pp. 21-7.

Thomas, M. (2012) 'Is pharmacist prescribing a painless alternative in chronic pain
management', Pharmacy Managment, 28(4).

Tinastepe, N. and Oral, K. (2013) 'Neuropathic pain after dental treatment', agRi,
25(1), pp. 1-6.

Todd, K. H., Funk, K. G., Funk, J. P. and Bonacci, R. (1996) 'Clinical significance of
reported changes in pain severity', Annals of Emergency Medicine, 27(4), pp. 485-9.

Torrance, N., Elliott, A. M., Lee, A. J. and Smith, B. H. (2010) 'Severe chronic pain is
associated with increased 10 year mortality. A cohort record linkage study', European
Journal of Pain, 14(4), pp. 380-6.

Torrance, N., Smith, B. H., Bennett, M. I. and Lee, A. J. (2006) 'The epidemiology of
chronic pain of predominantly neuropathic origin. Results from a general population
survey', Journal of Pain, 7(4), pp. 281-9.

Torrance, N., Smith, B. H., Watson, M. C. and Bennett, M. I. (2007) 'Medication and
treatment use in primary care patients with chronic pain of predominantly neuropathic
origin', Family Practice, 24(5), pp. 481-5.

Traeger, A. and McAuley, J. H. (2013) 'STarT Back Screening Tool', Journal of
Physiotherapy, 59(2), pp. 131.

Treede, R. D., Rief, W., Barke, A., Aziz, Q., Bennett, M. |., Benoliel, R., Cohen, M.,
Evers, S., Finnerup, N. B., First, M. B., Giamberardino, M. A., Kaasa, S., Kosek, E.,
Lavand'homme, P., Nicholas, M., Perrot, S., Scholz, J., Schug, S., Smith, B. H.,
Svensson, P., Vlaeyen, J. W. and Wang, S. J. (2015) 'A classification of chronic pain
for ICD-11', Pain, 156(6), pp. 1003-7.

Trescot, A. M., Datta, S., Lee, M. and Hansen, H. (2008a) 'Opioid pharmacology',
Pain Physician, 11(2 Suppl), pp. S133-53.

Trescot, A. M., Helm, S., Hansen, H., Benyamin, R., Glaser, S. E., Adlaka, R., Patel,
S. and Manchikanti, L. (2008b) 'Opioids in the management of chronic non-cancer
pain: an update of American Society of the Interventional Pain Physicians' (ASIPP)
Guidelines', Pain Physician, 11(2 Suppl), pp. S5-S62.

290



Twycross, R., Pace, V., Mihalyo, M. and Wilcock, A. (2013) 'Acetaminophen
(paracetamol)', Journal of Pain and Symptom Management, 46(5), pp. 747-55.

Vachon-Presseau, E., Berger, S. E., Abdullah, T. B., Huang, L., Cecchi, G. A.,
Griffith, J. W., Schnitzer, T. J. and Apkarian, A. V. (2018) 'Brain and psychological
determinants of placebo pill response in chronic pain patients', Nature
Communications, 9(1), pp. 3397.

Vadivelu, N. and Hines, R. L. (2008) 'Management of chronic pain in the elderly:
focus on transdermal buprenorphine', Clinical Interventions in Aging, 3(3), pp. 421-
30.

Valentine, A. R., Carvalho, B., Lazo, T. A. and Riley, E. T. (2015) 'Scheduled
acetaminophen with as-needed opioids compared to as-needed acetaminophen plus
opioids for post-cesarean pain management', International Journal of Obstetric
Anesthesia, 24(3), pp. 210-6.

van Hecke, O., Austin, S. K., Khan, R. A., Smith, B. H. and Torrance, N. (2014)
'Neuropathic pain in the general population: A systematic review of epidemiological
studies', Pain, 155(4), pp. 654-662.

van Hecke, O., Torrance, N. and Smith, B. H. (2013) '‘Chronic pain epidemiology and
its clinical relevance', British Journal of Anaesthesia, 111(1), pp. 13-8.

Vargas-Schaffer, G. (2010) 'Is the WHO analgesic ladder still valid? Twenty-four
years of experience', Canadian Family Physician, 56(6), pp. 514-7, e202-5.

Ventafridda, V., Tamburini, M., Caraceni, A., De Conno, F. and Naldi, F. (1987) 'A
validation study of the WHO method for cancer pain relief', Cancer, 59(4), pp. 850-6.

Villringer, A. (2010) Plasticity of the human brain. Leipzig: Max Planck Institute.
Available at: https://www.mpg.de/19431/human_brain_plasticity (Accessed: 29 April
2017).

Volkow, N., Benveniste, H. and McLellan, A. T. (2018) 'Use and Misuse of Opioids in
Chronic Pain', Annual Review of Medicine, 69, pp. 451-465.

Volkow, N. D. and McLellan, A. T. (2016) 'Opioid Abuse in Chronic Pain--
Misconceptions and Mitigation Strategies', New England Journal of Medicine,
374(13), pp. 1253-63.

Von Korff, M., Ormel, J., Keefe, F. J. and Dworkin, S. F. (1992) 'Grading the severity
of chronic pain', Pain, 50, pp. 133-149.

Vranken, J. H. (2015) 'Current Approaches to the Management of Peripheral
Neuropathic Pain', Journal of Pain & Palliative Care Pharmacotherapy, 29(3), pp.
307-10.

291



Wade, J. B., Hart, R. P., Wade, J. H., Bajaj, J. S. and Price, D. D. (2013) The
Relationship between Marital Status and Psychological Resilience in Chronic Pain',
Pain Research and Treatment, 2013, pp. 928473.

Wakefield, J. R., Sani, F., Madhok, V., Norbury, M. and Dugard, P. (2016) 'The pain
of low status: the relationship between subjective socio-economic status and
analgesic prescriptions in a Scottish community sample', Psycholgy Health and
Medicine, 21(1), pp. 27-37.

Wan, Y. (2012) Can nonsteroidal anti-inflammatory drugs be used in adult patients
with asthma?: Specialist Pharmacy Service. Available at:
https://www.sps.nhs.uk/articles/can-nonsteroidal-anti-inflammatory-drugs-be-used-in-
adult-patients-with-asthma/ (Accessed: 02 Dec 2018).

Wehling, M. (2014) 'Non-steroidal anti-inflammatory drug use in chronic pain
conditions with special emphasis on the elderly and patients with relevant
comorbidities: management and mitigation of risks and adverse effects', European
Journal of Clinical Pharmacology, 70(10), pp. 1159-72.

Whelton, A. and Hamilton, C. W. (1991) 'Nonsteroidal anti-inflammatory drugs:
effects on kidney function', Journal of Clinical Pharmacology, 31(7), pp. 588-98.

WHO (1986) WHO's cancer pain ladder. Geneva: WHO. Available at:
http://www.who.int/cancer/palliative/painladder/en/ (Accessed: 21 December 2013).

WHO (1996) Cancer Pain Relief. Geneva: World Helath Organisation. Available at:
http://apps.who.int/iris/handle/10665/37896 (Accessed: 12 Dec 2018).

Wiffen, P. J., Derry, S., Bell, R. F., Rice, A. S., Tolle, T. R., Phillips, T. and Moore, R.
A. (2017) 'Gabapentin for chronic neuropathic pain in adults', Cochrane database of
systematic reviews, 6, pp. CD007938.

Wiffen, P. J., Knaggs, R., Derry, S., Cole, P., Phillips, T. and Moore, R. A. (2016)
'Paracetamol (acetaminophen) with or without codeine or dihydrocodeine for
neuropathic pain in adults', Cochrane Database of Systematic Reviews, 12, pp.
CD012227.

WIlkinson, P. and Whiteman, R. (2017) 'Pain management programs', BJA
Education, 17(1), pp. 10-15.

Wilson, I. R. (2017) 'Management of chronic pain through pain management
programmes', British Medical Bulletin, 124(1), pp. 55-64.

Wise, J. (2015) True risks of paracetamol may be underestimated, say researchers',
British Medical Journal, 350, pp. h1186.

Wittink, H. and Oosterhaven, J. (2018) 'Patient education and health literacy’,
Musculoskeletal Science and Practice, 38, pp. 120-127.

292



Woolf, C. J. (2011) 'Central sensitization: implications for the diagnosis and treatment
of pain', Pain, 152(3 Suppl), pp. S2-15.

Woolf, C. J. (2014) 'What to call the amplification of nociceptive signals in the central
nervous system that contribute to widespread pain?', Pain, 155(10), pp. 1911-2.

Yach, D. (2003) Adherence to long-term therapies: Evidence for action. Geneva:
WHO. Available at:

https://www.who.int/chp/knowledge/publications/adherence full report.pdf
(Accessed: 25 May 2019).

Young, A., Tordoff, J., Leitch, S. and Smith, A. (2018) 'Do health professionals tell
patients what they want to know about their medicines?', Health Education Journal,
77(7), pp. 762-777.

Yu, W., Hao, J. X., Xu, X. J. and Wiesenfeld-Hallin, Z. (1997) 'The development of
morphine tolerance and dependence in rats with chronic pain', Brain Research,
756(1-2), pp. 141-6.

Yunus, M. B. (1984) 'Primary fibromyalgia syndrome: current concepts',
Comprehensive Therapy, 10(8), pp. 21-8.

Zaccara, G., Gangemi, P., Perucca, P. and Specchio, L. (2011) 'The adverse event
profile of pregabalin: a systematic review and meta-analysis of randomized controlled
trials', Epilepsia, 52(4), pp. 826-36.

Zeidan, A., Mazoit, J. X., Ali Abdullah, M., Maaliki, H., Ghattas, T. and Saifan, A.
(2014) 'Median effective dose (ED(5)(0)) of paracetamol and morphine for
postoperative pain: a study of interaction', British Journal of Anaesthesia, 112(1), pp.
118-23.

Zhang, W., Jones, A. and Doherty, M. (2004) 'Does paracetamol (acetaminophen)
reduce the pain of osteoarthritis? A meta-analysis of randomised controlled trials',
Annals of Rheumatic Diseases, 63(8), pp. 901-7.

Zhang, X., Donnan, P. T., Bell, S. and Guthrie, B. (2017) 'Non-steroidal anti-
inflammatory drug induced acute kidney injury in the community dwelling general
population and people with chronic kidney disease: systematic review and meta-
analysis', BMC Nephrology, 18(1), pp. 256.

293



