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Abstract 

 

Background: Chronic or refractory breathlessness is common and distressing with few 

effective treatment options. New treatments urgently need to be developed and trialled. 

Conducting clinical trials in advanced illness can be challenging, with difficulties recruiting and 

retaining participants. Outcome measures that capture changes important to people living 

with breathlessness are also necessary. 

 

Aim: To explore the feasibility of, and ways to optimise recruitment, retention, and outcome 

measures in a double blind randomised controlled trial of mirtazapine for chronic or refractory 

breathlessness. 

 

Methods: This thesis reports a mixed-methods study embedded within a randomised trial 

comprising semi-structured qualitative interviews and quantitative outcome measures. Data 

were collected as part of a double blind randomised feasibility trial of mirtazapine for chronic 

breathlessness (ISRCTN registration 33236160). Participants were studied over 35 days with 

contacts at baseline, and days 7, 14, 21, 28 and 35. Qualitative interviews were conducted at 

the end of the trial and included questions about; experience of recruitment to the trial, 

experience of being in the trial, whether participants had perceived any change during the trial 

period, and if so what had changed. 

The quantitative data was analysed using descriptive statistics to provide measurements of 

feasibility and included: screening and recruitment data, number of adverse events, number of 

participants who discontinued the intervention, and the proportion of missing data in the trial-

based questionnaires. 

The qualitative interviews were analysed for themes relating to recruitment and retention 

using thematic analysis, and then considered in relation to the core elements of person-

centred care (PCC). Qualitative interviews were also analysed for themes relating to change in 

experience of breathlessness during the trial and considered within the domains of ‘total 

breathlessness’. The outcome measure data was analysed quantitatively to derive a change 

score according to available guidance. The qualitative and quantitative data relating to change 



4 
 
 

was then integrated and where change was seen in the qualitative data evidence of change 

was looked for in the quantitative data and vice versa. 

 

Results: The trial was open to recruitment at three centres between 17th August 2016 and 

30th November 2017. Each centre was open for 12 months, during which time 409 patients 

were screened, of whom 150 were eligible, and 64 randomised. The screening to recruitment 

ratio was 6.4:1. The intervention was well tolerated during with trial with few adverse effects 

reported. There was only one adverse event (grade 3) which was reported in the placebo arm. 

In total 12 serious adverse events were reported, 7 in the mirtazapine arm and 5 in the 

placebo arm. Twelve patients (six per arm) discontinued treatment prematurely. There was 

100% completion of questionnaires at baseline and few missing data throughout the trial. 

Paired data were available for 22 of 64 participants who participated in the trial. 11 had a 

diagnosis of COPD, 8 ILD, 2 CHF and 1 cancer. Median age was 71 (56-84) years. 16 were male. 

20 had completed the trial, 2 withdrew due to adverse effects. Prioritisation of the relationship 

between the patient and professional; person-centred processes including home visits, 

assistance with questionnaires, and involvement of the carer; and enabling people to 

participate by having processes in line with individual capabilities appeared to support 

recruitment and retention in the trial. Themes were considered in relation to PCC and a model 

of the person-centred trial was developed. Participants described change in experience across 

all domains of ‘total breathlessness’ during the trial. Changes in the qualitative data were 

commonly captured in the NRS (worst and average) and CRQ. However, agreement was 

highest with the NRS worst, which despite being a single item measure appeared to capture 

changes across multiple domains. 

 

Conclusions: In this feasibility trial recruitment targets were met, and attrition levels were low. 

Aspects of the person-centred approach were viewed positively by trial participants and 

appeared to support high rates of recruitment and retention. Future work should aim to 

evaluate the application of a person-centred approach to clinical trials in different settings. A 

single item outcome measure, the NRS worst, appeared to best capture important changes in 

the experience of breathlessness across multiple domains. It may therefore be a candidate 

primary outcome measure for this and other drug effectiveness trials. However, future work 

should ensure the validity of this specific format of question.   
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Chapter 1 -Introduction 

Breathlessness, or dyspnoea in Latin, is defined by The American Thoracic Society as ‘a 

subjective experience of breathing discomfort that consists of qualitatively distinct sensations 

that vary in intensity’ (1). The experience is thought to derive from interactions among 

multiple physiological, psychological, social, and environmental factors, and may induce 

secondary physiological and behavioural responses (1). Breathlessness can only be perceived 

by the person experiencing it and is a symptom not a physiological variable. 

The focus of this thesis is breathlessness which persists despite optimal treatment of the 

underlying disease. This is often referred to as refractory, the original term, (2) or chronic, the 

latter being redefined recently as a specific syndrome following a Delphi exercise (3). The 

terms refractory and chronic breathlessness are used interchangeably in the literature. Chronic 

or refractory breathlessness is common, affecting approximately 10% of the general 

population (4). It is experienced by almost all people living with chronic obstructive pulmonary 

disease (COPD) and interstitial lung disease (ILD), as well as most people with chronic heart 

failure and advanced cancer (5-7). The severity of breathlessness is at least moderate if not 

severe for one in four people approaching the end of life (8), and has been shown to increase 

as diseases progress (9, 10), although individual trajectories do vary (11). 

Chronic or refractory breathlessness is distressing for those experiencing it, often resulting in 

anxiety, physical inactivity, and a poor quality-of-life (12-14). It also impacts significantly on 

those who are close including family and friends, with a considerable care burden (15, 16). In 

addition, chronic or refractory breathlessness is often accompanied by episodes of worsening 

breathlessness originally described by Reddy et al. and later defined as ‘episodic 

breathlessness’ following a Delphi exercise (17, 18). Episodic breathlessness is important and 

particularly challenging to treat due to its quick onset and short duration. It is a common 

reason for emergency department attendance, with 20% of 1212 ambulance presentations 

due to breathlessness in a recent study from a tertiary hospital (19). 

First line treatment of breathlessness is usually optimal management of the disease, ensuring 

optimal inhaler technique, non-pharmacological therapies such as walking aids, hand-held fan, 

muscle strengthening, and with level I evidence, pulmonary rehabilitation (20, 21). In advanced 

disease breathlessness often continues, becoming more severe and protracted (9, 10). There 

are no licensed medicines for breathlessness anywhere in the world except for morphine in 

Australia. New effective treatments are urgently needed. To test new treatments randomised 

controlled trials (RCT’s) are required. The challenges of conducting RCT’s in advanced disease 
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include difficulties recruiting participants and high levels of attrition (22, 23). It is also 

important to choose the right outcome measure, which needs to be able to capture changes 

perceived as important to those living with breathlessness. The lack of specific information 

limits our ability to properly trial new treatment options. Therefore, the research in this thesis 

aimed to fill this evidence gap and provide recommendations on how to optimise recruitment, 

retention and the selected outcome measures in a randomised controlled drug trial for chronic 

or refractory breathlessness. 
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Chapter 2 -Background: Chronic or refractory breathlessness 

 

2.1 Epidemiology 

Breathlessness is a common symptom of advanced disease, in both cancer, and non-cancer 

conditions. The estimated population prevalence in Southern Australia is 8.9% (4), and 25% of 

those over the age of 70 years in the Unites States of America are affected (24). The 

prevalence in chronic heart and lung disease and cancer is much higher, with estimates of up 

to 98% in chronic obstructive pulmonary disease (COPD), 93% in interstitial lung disease, 88% 

in chronic heart failure, and 77% in cancer (5-7). This theses focuses on people experiencing 

severe breathlessness characterised by an mMRC breathlessness score of 3 of 4, which 

equates to ‘I stop for breath after walking 100 yards or a few minutes on the level’, or ‘I am too 

breathless to leave the house or become breathless while dressing’ (25). While the estimated 

population prevalence in Australia is only 1.3% (4), 46% of people living with COPD in the UK 

have been identified as having an mMRC score of 3 or 4 (n=22,770) (26), as well as two thirds 

of patients presenting to the emergency department with breathlessness (19). 

Breathlessness can be distressing for those experiencing it, and often occurs alongside other 

symptoms, most commonly drowsiness, lack of energy and cough (27). Severe breathlessness 

often leads to a deterioration of functional status and increased dependency, which can 

reduce social roles and impact negatively on relationships (14). The psychosocial implications 

are substantial and those living with breathlessness commonly describe anxiety and panic, 

often associated with a fear of dying (12). Breathlessness is also distressing to those providing 

physical and psychosocial support, and can negatively impact on carer quality of life and 

psychological health (16). Informal carers describe a lack of support and feeling worried about 

the future, and a desire to learn strategies for the management of anxiety, panic and 

breathlessness (15, 28). Episodic breathlessness is challenging to manage in the home 

environment and often results in acute hospital admission (19, 29). 

 

2.2 Terminology 

The terminology used to describe breathlessness which persists despite optimal management 

of the underlying condition has continued to evolve and is often used inconsistently in the 

literature (Table 1). Breathlessness of this nature was originally described as intractable or 

refractory (2, 30), and later amended to include the word chronic (31, 32). The term ‘chronic 
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breathlessness syndrome’ has recently been proposed as a framework following Delphi 

consensus, with the aim of creating a common language across research and clinical disciplines 

(3). In addition, is has been recognised that chronic or refractory breathlessness can be 

accompanied by episodes of worsening breathlessness referred to as episodic breathlessness 

(33, 34). Episodic breathlessness is defined as ‘breathlessness characterised by a severe 

worsening of breathlessness intensity or unpleasantness beyond usual fluctuations in the 

patient’s perception’ (18). Episodes are time-limited (seconds to hours), predictable or 

unpredictable, and can occur with or without underlying breathlessness (18). For the purpose 

of this thesis I use the term ‘chronic or refractory breathlessness’ to describe breathlessness 

that persists despite optimal treatment of the underlying disease and results in disability for 

the person, and ‘episodic breathlessness’ to describe a severe worsening of breathlessness 

intensity or unpleasantness beyond usual fluctuations in the person’s perception which is time 

limited. 

 

Table 1. Terminology for breathlessness 

Term Citation Definition 

ATS definition of dyspnea 
or breathlessness 

American Thoracic 
Society Statement 
(1) 

A subjective experience of breathing 
discomfort that consists of 
qualitatively distinct sensations that 
vary in intensity 

Intractable breathlessness Booth et al 2008 (30) Breathlessness that persists despite 
treatment of the disease 

Refractory breathlessness Booth et al 2009, 
Horton et al 2010 (2, 
35) 

Breathlessness that persists despite 
optimal treatment of the underlying 
condition 

Chronic breathlessness 

 

Bowden et al 2011 
(32) 

Episodes of breathlessness lasting 
more than 3 months 

Chronic refractory 
breathlessness 

 

Currow et al 2013, 
Currow et al 2013, 
Johnson et al 2015 
(31, 36, 37) 

Chronic breathlessness which is 
refractory to treatments for the 
underlying condition 

Episodic breathlessness Simon et al 2013, 
Mercadante et al 
2017, Mercadante et 
al 2018, Linde et al 
2018 (33, 34, 38-41) 

Severe worsening of breathlessness 
intensity or unpleasantness beyond 
usual fluctuations in the patient’s 
perception(39-41) 
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Chronic breathlessness 
syndrome 

 

Johnson et al 2017 
(3) 

Breathlessness that persists despite 
optimal treatment of the underlying 
pathophysiology and results in 
disability for the patient 

 

2.3 Mechanisms of breathlessness 

The mechanisms of breathlessness are complex. While not fully understood they likely 

encompass interactions between multiple physiological, psychological, social, and 

environmental factors (1). The genesis of breathlessness is thought to arise from an imbalance 

between load and capacity. In this model respiratory effort increases in response to an 

increase in load, or a decrease in capacity (42). This imbalance between load and capacity then 

causes an increase in neural respiratory drive. It is the mismatch between the corollary 

discharge and the afferent feedback from sensory receptors (termed neuromechanical 

uncoupling), which results in the perception of breathlessness (Figure 1) (43). An alternative 

theory of breathlessness perception is based on interoception. In this model the brain 

generates priors based on expectations from previous experiences. These priors are then 

reviewed when an afferent signal is incoming and a symptom is experienced based on the 

previous experience (44). 

Neuroimaging studies are beginning to explore the complex interactions between neural 

networks in the brain which may underpin the perception of breathlessness (45). Studies of 

induced breathlessness in healthy volunteers confirm activation of the insula, amygdala, and 

anterior cingulate cortex, the areas of the brain known to be active during perceived threat 

and experience of fear (46-48). 
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Figure 1: Model of breathlessness, Jolley and Moxham 2009 (43) 

 

2.4 Treatments for chronic or refractory breathlessness 

The management of chronic or refractory breathlessness remains an important clinical 

challenge. The best current evidence is for non-pharmacological interventions and these 

should take priority initially alongside optimal management of the underlying disease (20, 21, 

49). However, as diseases progress and the severity of breathlessness increases, participation 

in non-pharmacological interventions such as pulmonary rehabilitation can become more 

challenging, often limited by physical deconditioning and fatigue (50, 51). At this stage 

pharmacological treatments may be indicated, alongside the initiation of meaningful 

prognostic conversations and advance care planning (52). 

The evidence base for pharmacological interventions remains limited, with no evidence of 

benefit of oxygen compared to room air for relieving breathlessness in the absence of hypoxia 

in a large randomised controlled trial (53). Additionally, a Cochrane Review published in 2016 

identified eight controlled trials of benzodiazepines and found no evidence of benefit in the 

absence of breathlessness-related anxiety (54). There is some randomised controlled trial 

evidence from a Cochrane Review to support the use of parental and oral opioids, and a 

sustained release morphine capsule has recently been licensed for use in chronic or refractory 
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breathlessness in Australia (55, 56). However, optimal dosing, titration and potential issues 

arising from long-term use and safety remain to be determined (57-59). Further, not all 

patients are suitable for, want to take, or respond to opioids, and clinicians can be reluctant to 

prescribe them (60, 61). New drug treatments are therefore needed. 

Drugs which modify processing and perception of afferent information in the brain such as 

antidepressants may have a role in the treatment of chronic or refractory breathlessness, by 

impacting on the areas of the brain relating to fear and anxiety. Case series has shown reduced 

breathlessness following the use of sertraline (a selective serotonin reuptake inhibitor) in 

people with chronic obstructive pulmonary disease (62, 63). However, in a large recently 

conducted trial sertraline was shown to have no benefit when compared to placebo (64). The 

trial was conducted in Australia and 223 people with breathlessness and a mMRC score of ≥2 

were randomised to receive sertraline or placebo for four weeks. The primary outcome was 

improvement in intensity of current breathlessness >15% from baseline on a 100mm visual 

analogue scale. The proportion of people responding to sertraline was similar to placebo for 

current breathlessness on days 26–28 (OR 1.00, 95% CI 0.71–1.40) and for other measures of 

breathlessness. 

Mirtazapine is a noradrenergic and specific serotonergic antidepressant which may have 

beneficial effects on breathlessness by inhibiting fear circuits and fear conditioning, and also 

by causing bronchodilation (65).  Mirtazapine is a potent antagonist of histamine H1, and may 

also be advantageous for other symptoms such as poor appetite, poor sleep and anorexia, 

which are all common in advanced disease and breathlessness (12, 66). 

The following paper published in Expert Review of Respiratory Medicine considers the 

physiology of breathlessness, with an emphasis on central mechanisms including the role of 

fear circuits and associated neurotransmitters. It provides a potential rationale for how 

mirtazapine may improve chronic or refractory breathlessness and quality of life in patients 

with advanced disease (see accepted manuscript version below). 
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Abstract 

Introduction 

Chronic breathlessness is a common and distressing symptom of advanced disease with few 

effective treatments. Serotonergic transmission plays a particular role in the central nervous 

system mechanisms important in respiratory sensation and control. Thus, there is interest in 

the potential role for antidepressants in this setting, with supporting animal and case series 

data. Of potentially suitable antidepressants, mirtazapine is an attractive option given its 

relatively good tolerability, low cost and wide availability, along with additional potential 

benefits. 

Areas covered 

The paper provides an overview of the physiology of breathlessness, with an emphasis on 

central mechanisms, particularly the role of fear circuits and the associated neurotransmitters, 

providing a potential rationale for how mirtazapine may improve chronic breathlessness and 

quality of life in patients with advanced disease. The evidence was identified by a literature 

search performed in PubMed and Medline through to August 2018. 

Expert commentary 

Currently, there is insufficient evidence to support the routine use of antidepressants for 

chronic breathlessness in advanced disease. Mirtazapine is a promising candidate to pursue, 

with definitive randomised controlled trials required to determine its efficacy and safety in this 

setting. 

 

Key words 

Breathlessness perception, chronic lung disease, control of breathing, dyspnea, palliative 

medicine, pharmacology 
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1. Introduction 

Breathlessness is a common and distressing symptom of advanced disease, affecting most 

people living with chronic obstructive pulmonary disease (COPD) and interstitial lung disease 

(ILD) 1-3. Breathlessness is ‘a subjective experience of breathing discomfort that consists of 

qualitatively distinct sensations that vary in intensity’4. Chronic breathlessness has recently 

been defined as ‘breathlessness that persists despite optimal treatment of the underlying 

pathophysiology and results in disability for the patient’5. 

There are few effective pharmacological treatment options, and currently no drugs are 

licenced for chronic breathlessness6. A comparison of oxygen and room air found no 

symptomatic benefit in the absence of hypoxia7, and whilst benzodiazepines are sometimes 

used to treat breathlessness-related anxiety, there is no evidence that they relieve 

breathlessness per se in people with advanced cancer and COPD8. There is some evidence to 

support the use of parental and oral opioids. However, optimal dosing, titration and potential 

issues arising from long-term use and safety remain to be determined8-12. Further, not all 

patients are suitable for, or want to take opioids, and clinicians can be reluctant to prescribe 

them11 13-15. Thus, new effective treatments are required. 

Breathlessness is a multidimensional symptom comprising of distinct sensory (intensity/ 

qualitative) and affective/cognitive components that can be manipulated and measured 

independently of each other16-19. Consequently, the focus for treatments has shifted towards 

drugs which may modify processing and perception of afferent information in the brain, such 

as antidepressants. Whilst data are limited, animal work20 and two case series of sertraline (a 

selective serotonin reuptake inhibitor antidepressant)21 22, found decreased breathlessness 

in patients with COPD23. More recently, a case series from our group reported the use of 

mirtazapine (a noradrenergic and specific serotonergic antidepressant) and found that patients 

described being less breathless and reported additional beneficial effects on symptoms of 

anxiety, panic, low appetite and poor sleep24. 

Repurposing existing drugs has been effective in other areas of palliative care, for example 

antidepressants being used to treat pain, offering a potential opportunity to deliver improved 

symptom control in a timely manner25. Mirtazapine is an antidepressant which increases 

noradrenergic and serotonergic transmission in the CNS by antagonizing the α2-receptor, and 

by doing so, may modify the processing of afferent sensory information in the brain including 

the sensation of breathlessness. It is also an antagonist at serotonin (5-HT2A/2C/3) and 
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histamine (H1) receptors26 27. These actions contribute towards the antidepressant, 

anxiolytic, sedative, appetite stimulant and anti-emetic effects of mirtazapine, many of which 

could be of benefit to patients with advanced disease28. 

The paper provides an overview of the physiology of breathlessness, with an emphasis on 

central mechanisms, particularly the role of fear circuits and the associated neurotransmitters, 

providing a potential rationale for how mirtazapine may improve chronic breathlessness and 

quality of life in patients with advanced disease. The evidence was identified by a literature 

search performed in PubMed and Medline through to August 2018. 

 

2. Mechanisms of breathlessness 

2.1 Physiology 

The mechanisms of breathlessness are complex and incompletely understood, but are thought 

to encompass interactions between multiple physiological, psychological, social, and 

environmental factors4 29. There is evidence that qualitative appraisal of respiratory 

sensations is mechanistically distinct to breathlessness intensity16 30. 

 

Current expert opinion considers breathlessness to be driven by cortical integration of 1) an 

ascending copy of descending motor activity to respiratory muscles the ‘neural respiratory 

drive’ (NRD); and 2) feedback from respiratory sensory afferents4. Patient-reported 

breathlessness intensity in chronic respiratory disease has been shown to be closely related to 

increased levels of NRD, reflecting the increased load on, and/or reduced capacity of, the 

respiratory muscles as a consequence of impaired respiratory mechanics31-34. These 

observations support the hypothesis that the perception of breathlessness intensity in humans 

is mechanistically linked to the awareness of increased NRD as sensed by increased ‘central 

corollary discharge’, which refers to the simultaneous projection of resultant neural signals 

from the motor cortex and/or respiratory centres of the brainstem to the respiratory muscles 

and sensory areas of the brain35 36. Distinct sensations of breathlessness, most importantly 

“work/effort”, “air hunger” (“unsatisfied inspiration”/”urge to breathe”) and “chest tightness”, 

are however likely to originate from central integration of differing sources of afferent 

information4 29 34. 
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Neuroimaging studies are beginning to elucidate complex interactions between neural 

networks underpinning emotional and sensory perception of breathlessness, offering 

important insights into the role of higher cortical processing in respiratory sensation37-42. 

Initial studies of induced breathlessness in healthy volunteers have confirmed activation of the 

insula, amygdala and anterior cingulate cortex, areas of the brain known to be active during 

perceived threat37 39 42. More recently, studies have included people with chronic lung 

disease. For example, a feasibility study of magnetoencephalography scanning found increased 

β band activity indicating constant ‘vigilance’, or an anticipatory state with regard to peripheral 

respiratory stimuli43, and preliminary findings from a fMRI feasibility study suggest that the 

degree of disconnection between the left anterior insula and dorsal anterior cingulate cortex 

correlates with unpleasantness/discomfort of breathlessness (Meng D, Cottam W, Weller J, et 

al. European Society of Radiology Congress; 2018; Vienna, Austria). 

 

2.2 Fear circuits and the perception of threat 

The regions identified in the above studies closely relate to neurological circuits involved in 

threat perception and the experience of fear37 39 42.  The ability to perceive threat is vital for 

survival. The response to threat is multi-faceted and regulated by numerous neuronal 

connections entering and leaving the amygdala (Figure 1). These pathways are responsible for 

the motor and endocrine features of the ‘fight or flight response’, combined with the 

conscious perception of fear44 45. The fight or flight response is mediated by neuronal 

transmission from the amygdala to the periaqueductal grey area. Ongoing transmission to the 

hypothalamus and areas of the brainstem results in a rapid release of cortisol, and an 

autonomic response is triggered by the locus coerulus which can include an increase in heart 

rate and blood pressure45. The emotional response to a threat involves neural transmission 

between the amygdala, the orbitofrontal cortex and the anterior cingulate cortex45 46. Given 

the potential role of fear circuits in the perception of breathlessness, drugs acting within these 

regions may be beneficial. 

Figure 1: Fear circuits and the amygdala 
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Whilst fear is often experienced and forgotten, the amygdala assimilates stimuli associated 

with previous fearful situations, and when exposed to this stimuli again, triggers a response 

(fear conditioning)45. This could explain how an episode of breathlessness and severe panic 

may lead to recurrent panic when the patient is exposed to a similar trigger. A number of other 

factors have been associated with an increased perception of threat including the 

environment, psychiatric illness, and personality traits47-50. 

 

 

2.3 The function of neurotransmitters in breathlessness 

A number of neurotransmitters have been identified as important, in particular, serotonin (5-

HT). This plays a role in the central control of respiration, contributing to chemosensitivity and 

mediating ventilatory response to changes in CO2/pH, and by maintaining regulatory function 

as part of respiratory neuroplasticity51-55. 5-HT also regulates anxiety and panic through 

connections between the amygdala, and the prefrontal cortex, striatum and thalamus56. An 

inhibitory effect on the amygdala results in suppression of fear circuits and thus drugs which 

increase 5-HT can reduce levels of anxiety and panic 45 57. Further, the importance of 

serotonergic modulation is suggested by a reduction in panic following administration of L-5-

hydroxytryptophan (the immediate precursor of 5-HT), sertraline or citalopram to patients 

with panic disorder breathing a mixture containing 35% CO258 59 60. 

 

Norepinephrine (NE) is important in neuronal connections between the amygdala and the 

locus coeruleus, the centre involved in generating the physiological response to stress and 

panic, e.g. increased heart rate, blood pressure and respiratory rate45. Whilst the role of NE 

during an acute stress is hyperactivity, chronic stress (for example in mood disorders) causes 

hypo-reactivity of the NE system61, and in animal studies exposure to chronic stress has been 

correlated with a decrease in the release of NE in the brain, as well as atrophy of NE axonal 

projections62 63. Further, venoarterial levels of NE and 3-methoxy-4-hydroxyphenylglycol (the 

metabolite of NE) are significantly lower in people diagnosed with depression compared to 

controls64. Other neurotransmitters of interest include endorphins65, cannabinoids66 and 

neurokinin67. 
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3. Mirtazapine for chronic breathlessness 

3.1 Mechanism of action 

Mirtazapine is a noradrenergic and specific serotonergic antidepressant (NaSSA) which is well 

tolerated, relatively cheap and available in generic form worldwide28 68 69. Mirtazapine 

antagonizes α2 auto- and hetero-receptors resulting in enhanced noradrenergic transmission 

and reduced inhibition of 5-HT release (Figure 2)26 27. NE release in the raphe nuclei also 

stimulates postsynaptic α1 receptors of neuronal cell bodies, causing 5-HT release from 

downstream axon terminals such as those in the cortex (Figure 2)45. This enhanced 

noradrenergic and serotonergic transmission is mostly responsible for the antidepressant and 

anxiolytic effects of mirtazapine. 

Figure 2: Mechanism of action of mirtazapine: (1) Blockade of α-2 autoreceptors increases 

synaptic norepinephrine, stimulating α1 receptors and resulting in serotonin release. (2) 

Blockade of α2 heteroreceptors reduces inhibition of serotonin release (adapted from Stahl's 

essential psychopharmacology 2013.) 

 

Mirtazapine also antagonizes 5-HT2 and 5-HT3 receptors and as a consequence, unlike with 

SSRIs, gastro-intestinal effects (e.g. nausea, diarrhoea) and sexual dysfunction are 

uncommon27. It is a potent antagonist of histamine H1 receptors26 explaining the most 

common side effects of somnolence, increased appetite and weight gain28. At higher doses, 

sedation is less commonly reported, possibly due to increased noradrenergic transmission 

counteracting the antihistamine effect. It is not known to be associated with a reduced 

respiratory drive which is an advantage in chronic lung disease management70. 

 

Mirtazapine is authorised for the treatment of depression; additional beneficial effects on 

anxiety, psychological distress and sleep disturbance are seen compared with placebo71. 

Mirtazapine is significantly more effective at two weeks compared to selective serotonin 

reuptake inhibitors (SSRIs) and serotonin-noradrenaline reuptake inhibitors (SNRIs) 72. A 

systematic review and meta-analysis of the efficacy and acceptability of 21 antidepressant 

drugs in adults with depression found that mirtazapine had a higher response rate and lower 

dropout rate than the other antidepressants when compared with placebo68. Although an 

anxiolytic effect has been demonstrated for mirtazapine73, it is inconsistent, and mirtazapine 
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is not currently authorised for the treatment of anxiety disorders. It is however, free from the 

initial worsening of anxiety or agitation that can occur with SSRIs. 

 

3.2 Mirtazapine as a treatment for breathlessness and other symptoms in chronic lung 

disease 

The serotonergic properties of mirtazapine mean that it may be of benefit in chronic 

breathlessness, through inhibition of fear circuits, thought to be important in the 

breathlessness perception. Mirtazapine may also act to reduce the process of fear 

conditioning. Even in healthy volunteers, mirtazapine has rapid effects. Two hours after a 

single dose of mirtazapine, there are changes in keeping with a decreased processing of 

threatening stimuli, an increased processing of positive or rewarding stimuli and reduced self-

referential processing74-77. At the neural level, there are decreased right amygdala-

hippocampal and fronto-striatal responses to fearful vs. happy facial expressions, increased 

responses of the parietal cortex to a reward task, and reduced responses in the dorsomedial 

prefrontal cortex, ventromedial prefrontal cortex and ventral anterior cingulate cortex, 

considered the self-referential network74 76 77. In response to more natural and complex 

emotional stimuli, mirtazapine leads to large-scale changes spanning limbic, sensorimotor and 

cortical midline structures78. Taken together, these changes suggest that mirtazapine impacts 

rapidly on neural circuits involved in vigilance and the perception of, and the emotional 

response to, unpleasant stimuli. 

In addition to a potential specific effect on the perception of chronic breathlessness, 

mirtazapine may benefit additional symptoms. For example, patients with chronic lung disease 

commonly report sleep disturbance, poor appetite and weight loss.79 80 Further, depression, 

anxiety and panic are also common in this group, and frequently associated with increased 

healthcare utilisation81-87.  Generally, mood disorders are underdiagnosed and thereby 

undertreated in the medically ill. In a large study of 1334 people with chronic lung disease, 

80% screened positive for depression, anxiety or both, yet only 31% were receiving treatment 

for anxiety or depression88. Thus, by treating an underlying anxiety or depressive mood 

disorder, mirtazapine may have beneficial effects on the emotional and behavioural response 

to chronic breathlessness45. 

 

Conclusions 
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Antidepressants have effects that are potentially beneficial for the management of chronic 

breathlessness, predominantly through their ability to modify processing and perception of 

afferent information in the brain. Mirtazapine is an attractive candidate to explore in this 

setting. It is well-tolerated, affordable and available, with a quick onset of action. Antagonism 

of 5-HT2 and 5-HT3 receptors means mirtazapine does not share some of the common side 

effects of other commonly used antidepressants, and antagonism of H1 receptors can result in 

improved appetite and sleep which may be beneficial in patients with advanced disease. 

Definitive randomised controlled trials are needed to determine the effectiveness of 

antidepressants, including mirtazapine, on the distressing and common symptom of 

breathlessness. 

 

Expert Commentary 

Chronic breathlessness remains a common and distressing symptom of advanced disease with 

few effective treatment options. Whilst there is evidence to support the use of parental and 

oral opioids, not all patients report benefit from this, and long term safety data is currently 

lacking. The goal needs to be to identify new effective treatments so that clinicians and 

patients have more options. In recent years thinking has moved towards drugs which may 

modify the processing and perception of afferent information in the brain, such as 

antidepressants. The repurposing of existing inexpensive medications that are off patent and 

widely available is an attractive option. However, data remains limited, with only case series’ 

documenting the potential benefits of antidepressants in chronic breathlessness. Mirtazapine 

is a promising candidate, but there is currently insufficient evidence to support use to treat 

breathlessness in clinical practice. The concern is that clinicians may nevertheless opt to give 

antidepressants including mirtazapine for chronic breathlessness, particularly as they are 

inexpensive and off patent. It is important to ensure that patients are not being given 

medicines that are ineffective in treating breathlessness. Blinded randomised trials are 

therefore urgently needed to provide appropriate evidence on the effectiveness of 

mirtazapine in reducing breathlessness. 

 

Five-year view 

In the next 5 years we anticipate that blinded randomised trials will be conducted to 

determine the effectiveness of antidepressants including mirtazapine to treat chronic 



31 
 
 

breathlessness. Results of these trials will aid national and international clinical guidelines and 

policy recommendations by providing a much needed evidence base. 

 

Key issues 

• Chronic breathlessness remains a common and distressing symptom of advanced 

disease with few effective treatment options 

• Whilst there is evidence to support the use of parental and oral opioids, not all 

patients report benefit, and long term safety data is currently lacking 

• Therefore new effective treatments are urgently needed 

• In recent years thinking has moved towards drugs which may modify the processing 

and perception of afferent information in the brain, such as antidepressants 

• Mirtazapine is a promising candidate, but there is currently insufficient evidence to 

support routine use to treat breathlessness in clinical practice 

• Definitive randomised controlled trials are needed to provide evidence to guide clinical 

practice 
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Chapter 3 -Background: Challenges of conducting randomised controlled 

trials 

3.1 Outcome measures in breathlessness 

Outcome measures are used to assess change in a person’s health status, quality of life, or 

symptoms over time (67). They are usually reported by patients and can monitor change in 

health status and evaluate the effects of an intervention (68, 69). Outcome measures are 

commonly used within clinical trials. The Methods Of Researching End of Life Care (MORECare) 

guidance of methods for palliative and end of life care research, developed through literature 

reviews and transparent expert consultation, outlined that outcome measures in this setting 

need to capture clinically important data, be responsive to change, psychometrically robust, 

yet not burdensome to complete (70). The choice of measure will vary depending on the 

setting, population, allocated time and resources, and the purpose. Patient reported outcome 

measures (PROMs) are those reported directly by the patient and are increasingly used to 

capture an individual’s perspective of their health. PROMs are particularly important when 

measuring a symptom like breathlessness which is subjective and can only be perceived by the 

person experiencing it (1). Therefore, patient report is the most appropriate way to measure 

breathlessness and determine any change over time. 

A 2007 systematic review identified 35 validated tools used to measure breathlessness in 

advanced disease (71). Since then, many new measures have been developed. However, there 

remains no gold standard approach of which measure to use and when (72). Outcome 

measures of breathlessness can be described in different ways, some are specific to a disease 

or condition, others characterised by the number of questions or domains included. 

Terminology in the literature is inconsistent. The American Thoracic Society (ATS) proposes 

three domains of breathlessness measurement: sensory-perceptual experience, affective 

distress, and symptom impact or burden (1). Sensory-perceptual refers to what the breathing 

feels like and often includes a rating of intensity. Affective distress is the unpleasantness 

experienced, and symptom impact or burden is how breathing affects behaviours, beliefs or 

values, and commonly includes functional performance or disability. The ATS statement 

proposes that different instruments can be used to measure these domains (1). For example, a 

single item rating might be used to measure intensity within the sensory-perceptual domain, 

and a multidimensional scale might be used to measure the symptom impact or burden 

domain. Crucially the ATS emphasises the importance of knowing what domain(s) an 
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instrument is measuring, so that clinicians and researchers can select measures which are 

appropriate to their specific needs (1). 

Single item, single domain or unidimensional tools have been described as providing a 

measure of the severity or intensity of breathlessness (71). The Numerical Rating Scale (NRS) is 

an example of an outcome measure described as unidimensional, used widely in randomised 

trials of breathlessness interventions (54, 55). A rating statement or question is accompanied 

by a scale (usually 0-10), and anchored by a descriptive statement at each end (73). Other 

comparable examples include the Visual Analogue Scale (74) and the Modified Borg Scale (75). 

Multiple item, multi domain or multidimensional measures in comparison aim to measure 

breathlessness across domains or dimensions identified as important for those experiencing 

breathlessness. The Multidimensional Dyspnoea Profile (MDP) is an example of a 

multidimensional measure and consists of 11 items which assess overall breathing discomfort, 

with the inclusion of sensory qualities and emotional responses (76). The Chronic Respiratory 

Questionnaire (CRQ) is another multidimensional measure sometimes referred to as a disease 

specific outcome measure (71). The CRQ is a 20-item health-related quality-of-life 

questionnaire validated in people with chronic respiratory disease. It measures four domains 

considered to be important in chronic respiratory disease; dyspnea, fatigue, emotional 

function, and mastery (77). 

Choice of outcome measure used to assess breathlessness should be considered carefully and 

will vary depending on the purpose. For example, unidimensional measures are often used in 

clinical practice to determine the effectiveness of an intervention (71). Multidimensional 

measures can capture changes across more than one domain and therefore enable a more 

detailed assessment (78). It has been suggested that unidimensional measures are able to 

assess the magnitude of the ‘box of breathlessness’, but to understand the components 

contributing to this box, a multidimensional measure is needed (79). The National Cancer 

Research Institute Palliative Care Breathlessness Subgroup consensus statement (2009) 

recommended that breathlessness severity should be assessed in research using a single-item 

measure, but that researchers should also consider including a measure of fatigue, mastery, 

emotional state, and sleep (72). In research the intervention being evaluated is also an 

important consideration, to ensure that any change is captured. Some interventions might 

reduce the intensity of breathlessness, and others the associated distress. 
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3.2 Main concerns for people experiencing breathlessness 

Chronic or refractory breathlessness remains under reported, under measured and under 

treated. To improve the management of such breathlessness, outcome measures which 

capture the concerns that matter to those experiencing it are required, but they must also be 

able to detect the effect of an intervention. Previous qualitative studies have explored the 

experience of living with breathlessness, often with the purpose of identifying unmet need 

(80-82), exploring experience of care and access to services (83-85), and understanding impact 

on carers (16, 86). However, there has been no attempt to systematically synthesise the 

concerns for people experiencing breathlessness with the aim of informing outcome 

measurement in clinical practice and research. This section presents background paper 2 of 

this thesis, which is a systematic review of the main concerns for people with advanced 

disease experiencing breathlessness. 

Results from this synthesis emphasise how broad and extensive the main concerns for people 

living with breathlessness are, extending far beyond a single episode of breathlessness, 

encompassing multiple domains and impacting significantly on those around them (87). The 

model of “total breathlessness” was developed incorporating six domains: physical, emotional, 

spiritual, social, control, and context. The synthesis also provides new evidence to support the 

choice of outcome measures in chronic or refractory breathlessness. To capture the concerns 

which are important outcome measures need to capture change across multiple domains. 

Importantly measures should assess impact across social and spiritual domains, shown in this 

synthesis to be considerable, yet not often considered within current breathlessness outcome 

measures (87). 
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3.3 Challenges of conducting randomised controlled trials in advanced disease 

Conducting research with people living with advanced disease is invariably challenging (88). 

Practical and scientific considerations include: difficulties recruiting with eligibility and access 

important considerations, and unpredictable disease trajectories contributing to high levels of 

attrition (22, 89-95). Trial designs and procedures therefore need to be optimised to ensure 

good quality data, whilst minimising the burden of participation to patients, their families and 

healthcare professionals. Retention in clinical trials is perhaps even more important and has 

recently been identified as a top priority (96-98), with high levels of attrition a well-recognised 

problem (99). Reasons for attrition include a high symptom burden (21%), patient preference 

(15%), hospitalisation (10%), and death (6%) (23). A recent meta-ethnographic synthesis 

highlights the need for good quality primary studies which explore the barriers and enablers to 

trial retention from the participants perspective. The synthesis identifies five themes which 

may influence non retention in trials: 1) aspects of the trial did not fit with sense of self, 2) the 

trial design was not individualised, 3) trial processes were not in line with individual 

capabilities, 4) concerns about the trial medication, and 5) participation was not considered 

alongside the other challenges in life (100). 

As more people approach the end of their lives with chronic and complex conditions, the need 

for robust research and evidence has never been greater (101, 102). It is therefore important 

to understand what affects retention so that we can minimise attrition and ensure high quality 

clinical trials of palliative care interventions in the future. Feasibility work is crucial and can 

help to identify methodological challenges prior to conducting effectiveness studies. 

Before commencing a main study, it is therefore often recommended to test and improve the 

methods for a planned study through feasibility and/or pilot work (103, 104). The terminology 

relating to feasibility work is still evolving and the words ‘feasibility’ and ‘pilot’ are often used 

interchangeably. Both feasibility and pilot studies refer to activities carried out prior to 

conducting a large study, to test out uncertainties. Although a number of definitions exist, the 

most commonly referred to are those developed by the National Institute for Health Research 

(NIHR), in which feasibility studies are described as occurring earlier in the research process 

and often before a pilot study. NIHR defines feasibility studies as pieces of research done 

before a main study in order to answer the question ‘can this study be done?’ Within this 

definition they suggest that feasibility work can help to identify important parameters that are 

needed to design the main study (105). These parameters may relate to study recruitment, the 

intervention design and delivery, or measurement of study outcomes as outlined in Figure 2. In 
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comparison pilot studies are ‘a smaller version of the main study used to test whether the 

components of the main study can all work together’(105). 

 

Figure 2: Components of Feasibility Work, developed from Thabane et al (2010)(106) 

 

 

 

 

 

Qualitative research is increasingly undertaken alongside or embedded within RCTs and can be 

used to address a wide range of aspects including: the intervention being trialled, the design 

process and conduct of the trial, the outcomes and measures used in the trial, and the target 

condition for the trial (107). Qualitative research can improve the design and running of clinical 

trials, and in the prostate testing for cancer and treatment (ProtecT) study findings from an 

embedded qualitative study led to changes in the terminology, organisation and presentation 

of study information, subsequently improving trial recruitment (108). It has been suggested 

that qualitative research should be prioritised at the pre-trial phase so that results can be used 

to enhance trial procedures (107). Additionally, the purpose, objectives and results of the 

qualitative component need to be clearly reported or there can be a loss of learning for others 

(107). 
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3.4 Summary 

Chronic or refractory breathlessness is common, distressing, and has a significant psychosocial 

impact and carer burden. The current evidence base for pharmacological interventions is 

limited and new treatments are urgently needed. Drugs which modify the processing and 

perception of afferent information in the brain may have a role in the treatment of chronic of 

refractory breathlessness by impacting on the areas of the brain relating to fear and anxiety. 

To test new treatments, we need to conduct randomised controlled trials, the challenges of 

which include difficulties recruiting and high levels of attrition. Choice of outcome measure is 

also important and while many measures are validated in the assessment of breathlessness, 

consensus is lacking on which to use and when. This thesis aims to fill this evidence gap and 

provide recommendations on how to optimise recruitment, retention and the selected 

outcome measures in a randomised controlled drug trial for chronic or refractory 

breathlessness. 
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Chapter 4 -Aim and Objectives 

 

Aim 

 

To explore the feasibility of, and ways to optimise recruitment, retention, and outcome 

measures in a double blind randomised controlled trial of mirtazapine for chronic or refractory 

breathlessness. 

 

Objectives 

 

1. To systematically review and synthesise the main concerns of people with advanced 

disease experiencing breathlessness, and consider these in relation to current 

outcome measures 

2. To explore what outcomes are important to participants in a drug trial for chronic or 

refractory breathlessness and to what extent these are captured using standard 

measures 

3. To explore experience and feasibility of trial processes and what influences 

participants to take part and remain in a in a drug trial for chronic or refractory 

breathlessness 
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Chapter 5 –Overview of methodology 

5.1 Introduction 

This chapter presents an overview of the thesis design, including the main theoretical and 

methodological considerations. Full methods are detailed in Chapter 6, and in Chapters 7 and 

8. In order to meet the aim and objectives a prospective mixed methods design was used. Data 

collection followed a convergent design comprising of: 

• Quantitative data collected during a randomised feasibility trial 

• Qualitative interviews conducted at the end of the feasibility trial 

 

The quantitative and qualitative data were collected and analysed separately, and then 

integrated and compared in an interpretation phase. Findings from the qualitative data were 

explored in the quantitative data and vice versa. In order to meet the thesis objectives there 

was a greater emphasis on the qualitative component with the quantitative data providing 

additional context. 

 

5.2 Ontology and Epistemology 

Ontology and epistemology are important considerations in research, and often guide the 

choice of study design (109). Choice of research paradigm can be considered in terms of the 

nature of reality (ontology), and how knowledge is gained about this reality (epistemology) 

(109). This thesis explores what influences people with chronic or refractory breathlessness to 

take part and remain in a randomised trial, and what are the important outcomes to measure. 

Breathlessness is a complex phenomenon, described by the American Thoracic Society as a 

subjective experience, which varies in intensity (1). It is however, also possible to objectively 

measure breathlessness, for example through the use of validated outcome measures (71). To 

understand what influences people to take part and remain in a trial requires exploration of 

individual experience and interpretation of reality. Therefore, both of these concepts have 

multiple realities. 

This thesis uses pragmatism as a research paradigm, accepting that there can be multiple 

realities, and the process of acquiring knowledge is a continuum, and not two opposing poles 

of objectivity and subjectivity (109). In pragmatism the best method had been said to be that 

which is most effective in producing the desired consequences of the enquiry (110). In order to 
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meet the aim and objectives of this thesis mixed methods were chosen as the most 

appropriate methodology. This enabled a complex phenomenon, for example the experience 

of breathlessness to be considered across different realities. Using this example, the 

quantitative component of the study helps to determine the reality, and then the qualitative 

component considers how an individual then interprets this reality. 

 

5.3 Mixed methods 

Mixed-methods continue to develop as a methodology and approach to social inquiry, and is 

commonly seen in health services research (111-114). Initially described as the use of multiple 

methods, it is now commonly accepted that mixed methods integrate elements of qualitative 

and quantitative data to improve the breadth and depth of understanding, and for data 

corroboration (110). Quantitative and qualitative methods can both individually provide data 

on complex phenomenon for example the experience of breathlessness. However, the process 

of combining these data provides an enhanced and more comprehensive understanding when 

compared to the data from either source alone. Comparison of quantitative and qualitative 

data allows validation of the research findings, as well as identifying divergence. 

Creswell describes three typologies within mixed methods: convergent, explanatory 

sequential, and exploratory sequential (109). In the convergent design both sets of data are 

collected and analysed concurrently. In the explanatory sequential design the quantitative 

data is collected first and then explained using the qualitative data. In the exploratory 

sequential design the qualitative data is collected and analysed prior to the quantitative data 

collection. The priority or dominance given to one methodology is also an important 

consideration (110). For this thesis a convergent design was chosen and quantitative and 

qualitative data were collected and analysed concurrently. The data were then integrated and 

compared during an interpretation phase. Dominance was given to the qualitative component, 

which was felt to be crucial in achieving the aim and objectives of the thesis. 

Mixed-methods are commonly used in the context of randomised trials, and the addition of a 

qualitative approach can help to examine and address uncertainties prior to a full trial (115). 

Qualitative components are most commonly incorporated during or at the end of a trial, and 

often explore the intervention, trial processes, and outcome measures (107). This thesis aimed 

to explore study processes including what influenced people to take part and remain in the 

trial, what outcomes were considered to be important, and how participants’ experience of 
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breathlessness changed during the trial. In order to best meet these objectives, the qualitative 

interviews were conducted at the end of the trial. 

 

5.4 Study Population and Setting 

The population of interest are people with a diagnosis of chronic respiratory disease, chronic 

cardiac disease, or cancer, living with chronic or refractory breathlessness. We were interested 

in those most severely affected by breathlessness and therefore the trial recruited people with 

an mMRC score of 3 or 4. This equates to ‘I stop for breath after walking 100 yards or a few 

minutes on the level’, or ‘I am too breathless to leave the house or become breathless while 

dressing’ (25). Conducting research with those most severely affected by breathlessness is a 

significant challenge. This group of patients are often extremely limited functionally and find it 

difficult to travel to attend appointments. Fatigue is common and therefore trial related 

procedures need to be carefully considered, and modified to reduce burden where possible (6, 

27). 

It is also important to consider where these patients might be recruited. The clinical trajectory 

for those living with advanced disease and breathlessness is uncertain, and admissions to 

hospital with acute breathlessness are common (19). However, the feasibility trial described in 

this thesis considers an intervention for chronic or refractory breathlessness and therefore 

participants need to be stable and at baseline from a clinical perspective at the point of 

entering the trial. Most people admitted acutely to hospital are unlikely to be at baseline. It 

was therefore agreed that to be considered eligible for the feasibility trial potential 

participants needed to have been stable for the seven days previous, with no changes to the 

management of the underlying condition. Part of the purpose of conducting a feasibility trial 

was to determine the feasibility of recruitment from different settings, and therefore we 

recruited hospital inpatients, outpatients, and those in the community. Clinicians in disease 

specific and palliative care teams identified potential participants. An expected prognosis of 

two months was agreed although it was acknowledged that prognosticating in advanced 

respiratory and cardiac disease is difficult and often imprecise. 

 

5.5 Trial Design 

The challenges of conducting randomised controlled trials (RCTs) are well recognised, with 

results often limited by sample size and levels of attrition (23, 116). Trials in advanced disease 
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are particularly challenging and in a recent review the target sample size was only achieved in 

36.8% of trials assessing a therapeutic intervention (22). Recruitment is often difficult due to 

strict eligibility criteria, and the consequences of attrition can include high levels of missing 

data (23). Trial design is crucial and the amount of missing data has been shown to increase 

with an increasing study duration or number of questionnaires and/ or tests (116). Meta 

ethnographic review suggests that trial design not being individualised is an important 

consideration for trial retention (100). 

Our trial design used a person-centred approach and attempted to minimise burden and 

ensure processes were in line with individual capabilities. Patient and public involvement 

helped to ensure that the information provided to participants was detailed yet easy to 

understand. The burden was minimised by offering home visits, flexibility of timings, and 

providing assistance in completing trial questionnaires. 

 

5.6 Patient and Public Involvement 

The contribution of Patient and Public Involvement (PPI) is increasingly recognised and can 

improve the relevance and quality of research conducted (117, 118). Involvement should start 

at the research design stage and can help to direct recruitment and retention strategies, and 

improve involvement (119). PPI contributed to all stages of this trial, from design to analysis 

with representatives on the Trial Management Group (TMG) and the Trial Steering Committee 

(TSC). Trial burden was highlighted as important, and changes were made to the patient 

information sheet to ensure a clear explanation of trial processes including the concept of 

randomisation. 

 

5.7 Ethical Considerations 

While there are often concerns about conducting research with people living with advanced 

disease research has shown that most people want the opportunity to contribute, and feel 

they benefit from doing so (120). Better-B (Feasibility) recruited NHS patients and therefore 

approval from a UK NHS research ethics committee was required. Ethical approval was 

received from the UK Health Research Authority (16/LO/0091) and the trial was prospectively 

registered (ISRCTN 32236160) (Appendix 1). 
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Chapter 6 -Specific methods 

6.1 Introduction 

This chapter discusses the specific methods used to collect data for this thesis which sat within 

a multicentre feasibility trial ‘Better-B (Feasibility)’. I first outline the main aim of ‘Better-B 

(Feasibility)’ and the methods used. I then consider the aim of my thesis and describe my 

specific contributions. The design, setting, population, approach to data collection and analysis 

are then described in more detail, including which data were used to meet individual 

objectives. More detail about specific methods is provided in results chapters 7 and 8. 

 

6.2 Better-B (Feasibility) 

The research reported in this thesis was part of a multicentre feasibility trial ‘BETter 

TreatmEnts for Refractory Breathlessness’ (BETTER-B (Feasibility). It is therefore important to 

be clear about my specific contributions within this larger body of work. The aim of BETTER-B 

(Feasibility) was to determine the feasibility of performing a large scale double-blind, placebo-

controlled randomised trial of mirtazapine for chronic or refractory breathlessness. Feasibility 

was determined through quantitative assessment of recruitment across different settings, 

ability to maintain the double blind, the amount of missing data, and compliance with 

treatment. The aim of my thesis was to explore ways to optimise recruitment, retention, and 

outcome measures in the trial, using a qualitative dominant mixed methods design. I 

developed the qualitative component of the trial and led on the integrated analysis of the 

qualitative and quantitative data. 

 

Specific contributions are as follows: 

- Development and writing of the interview topic guide 

- Recruitment of participants and quantitative data collection at the London site 

- All qualitative interview data collection (across all three sites) 

- Analysis and interpretation of the data presented in this thesis 
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6.3 Design and Population 

6.3.1 Design 

The overall design was a multi-centre, randomised, placebo-controlled, double blind, mixed 

methods feasibility trial. 

6.3.2 Setting 

Participants were recruited from three UK sites; King’s College Hospital, Nottingham City 

Hospital NHS Trust, and Castle Hill Hospital. Potential participants were identified through 

inpatient clinical teams, multi-disciplinary team meetings, hospital clinic lists, and hospital 

databases. At each site there was a small dedicated research team who were involved in both 

the recruitment and follow up data collection across all time points of the trial. 

 

6.3.3 Population 

Those eligible for the feasibility trial were: 

– Male or female aged ≥ 18 years old 

– Diagnosed with: Cancer, or Chronic obstructive pulmonary disease (COPD), or 

Interstitial lung disease (ILD), or Chronic heart failure (New York Heart Association 

(NYHA) class III or IV) 

– Breathlessness severity: Modified MRC dyspnoea scale grade 3 or 4 (stops for breath 

after walking about 100 yards or after a few minutes on level ground, is too breathless 

to leave the house, or is breathless when dressing). 

– On optimal treatment of the underlying condition in the opinion of the identifying 

clinician 

– Management of the underlying condition unchanged for the previous 1 week 

– Reversible causes of breathlessness optimally treated in the opinion of the identifying 

clinician 

– Expected prognosis of ≥2 months 

– If female and of child-bearing potential, must agree to use adequate contraception 

– Able to complete questionnaires and trial assessments 

– Able to provide written informed consent 
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The following exclusion criteria applied: 

– Existing antidepressant use 

– Known contraindication to mirtazapine 

– Hypersensitivity to the active substance or to any of the components of the 

mirtazapine or placebo (e.g. lactose intolerance) 

– Australia modified Karnofsky Performance Scale ≤40 

– Pregnant or breast-feeding women 

– Patients with acute cardiac events within 3 months of randomisation (myocardial 

infarction, unstable angina pectoris, or significant cardiac conduction disturbance) 

– Patients with known hepatic impairment 

– Patients with known renal impairment 

– Patients with uncontrolled blood pressure 

– Patients with uncontrolled diabetes mellitus 

– Patients with uncontrolled seizures, epilepsy or organic brain syndrome 

– Patients with severe depression or suicidal thoughts 

– Patients with a history of psychotic illness (schizophrenia, bipolar disorder, mania or 

hypomania, or other psychotic disturbances) 

 

6.3.4 Sample Size 

BETTER-B (Feasibility) aimed to assess the feasibility of conducting a definitive large-scale trial. 

As effectiveness is not being evaluated a formal sample size calculation is not required. 

However guidance does suggest that 30 participants are required in order to estimate the 

variability of a primary outcome, and therefore a target sample size of 60 was agreed (121). 

 

6.3.5 Qualitative interviews 

A subset of trial participants was interviewed. Prior to data collection a sampling frame was 

developed based on characteristics considered to be important including: primary diagnosis, 

age, gender, and whether or not they completed the trial. However, a pragmatic approach was 

agreed due to the limited pool of participants and all trial participants were offered the 

opportunity to take part in a qualitative interview. No sample size was set, and interviews 

would continue until no new themes were identified. 
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6.4 Data collection 

6.4.1 Identification, consent and randomisation 

Potential participants were identified by staff at recruiting sites and Participant Identification 

Centre’s (PIC’s). Patients and carers were approached by their usual clinician and provided 

with some initial information about the trial. If they were in agreement they were then 

contacted by a researcher who was able to provide more detailed information including; the 

rationale for doing the study, the trial design, and what it would mean if they agreed to take 

part in terms of the intervention and study assessments. One site used an existing database of 

patients who had previously taken part in research and had consented to be contacted in the 

future. A member of the research team contacted these patients directly. All members of the 

research team had training and experience of working with people living with advanced 

disease. Patients were given a minimum of 24 hours to consider the trial and discuss with 

friends and family. Participants then provided written informed consent, and a more detailed 

eligibility assessment followed. 

Following confirmation of written informed consent and eligibility, an authorised member of 

staff at the trial site randomised participants. The Clinical Trials Research Unit (CTRU) 

completed the randomisations using a computer-generated minimisation programme. 

Participants were allocated a trial number and unique kit number (specifying treatment 

allocation) and were randomised 1:1 to receive mirtazapine or placebo. Treatment groups 

were balanced by: disease (cancer versus non-cancer), Hospital Anxiety and Depression Scale 

score (≥15 vs <15), and whether they were currently receiving opioids). 

Participants who agreed to be approached for a qualitative interview were contacted at the 

end of the trial by telephone. All participants provided written informed consent. 

 

6.4.2 Data collection schedule 

Participants received 28 days of trial treatment (either oral mirtazapine or placebo capsules). 

They were assessed face to face on day 0, day 14 and day 28, and via telephone on day 7, day 

21, and day 35. Assessments were organised at a time which was convenient for the 

participant with some flexibility (+/-1 day). Participants were offered to be visited at home and 

assistance was provided with completing the trial-based questionnaires (Appendices 2-4). 

Continuity of the researcher was prioritised where possible. 
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 Table 2: Data collection schedule 

Time point Eligibility 

assessment 

Baseline Day 7 Day 14 Day 21 Day 28 Day 35 

Method Face to 

face 

Face to 

face 

Phone 

call 

Face 

to face 

Phone 

call 

Face 

to face 

Phone 

call 

Data 

collected 

       

Demographic 

and clinical 

data 

X X      

mMRC X X  X  X  

NRS  X X X X X  

CRQ  X  X  X  

GSES  X    X  

IPOS  X  X  X  

HADS  X  X  X  

EQ-5D-5L  X    X  

CSRI  X    X  

AKPS X X  X  X  

SPPB  X    X  

Toxicity 

assessment 

 X X X X X X 

Opioid med 

assessment 

 X X X X X  

Compliance 

assessment 

  X X X X X 

Blinding 

assessment 

     X  
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6.4.3 Qualitative interviews 

Qualitative interviews were conducted at the end of the trial. Interviews were conducted in a 

place of the participants choosing. This was usually their own home, but some interviews were 

conducted in hospital. The topic guide was developed using existing literature and refined 

following feedback from PPI representatives and the Trial Management Group (Appendix 5). 

Interviews were digitally audio recorded and transcribed verbatim. A distress protocol was 

used to minimise the risk of potential harm. 

 

6.5 Analysis 

6.5.1 Data management 

Quantitative Data 

The CTRU was responsible for management of the quantitative data. The Clinical Report Forms 

(CRFs) and questionnaire booklets were posted to the CTRU for data entry, cleaning and 

checking. Attempts were made to minimise missing data, and individual sites were contacted 

with data queries. 

 

Qualitative Data 

Qualitative Data was recorded and transcribed verbatim. Transcriptions were checked for 

accuracy and audio recordings were deleted. All text was anonymised and uploaded to Nvivo. 

 

6.5.2 Data Analysis 

Objective 1: To systematically review and synthesise the main concerns of people with 

advanced disease experiencing breathlessness and consider these in relation to current 

outcome measures. 

Objective 1 was achieved through a systematic search of the literature and did not use primary 

data collected in the feasibility trial. The thematic synthesis is presented in chapter 3. 
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Objective 2: To explore what outcomes are important to participants in a drug trial for chronic 

or refractory breathlessness and to what extent these are captured using standard measures. 

Data used in analysis: Outcome measure data (NRS average, NRS worst and CRQ) and 

Qualitative data. 

The quantitative and qualitative data were collected and analysed separately, then integrated 

and compared in an interpretation phase. 

Quantitative data 

The NRS was completed at baseline, days 7, 14, 21, and 28. Two NRS rating questions were 

asked “How has your breathlessness been over the last 24 hours on average?” (NRS average) 

and “What is the worst your breathlessness has been over the last 24 hours?” (NRS worst). The 

question was anchored with the statement “not breathless at all” positioned next to number 

0, and “the worst possible breathlessness” next to number 10. The CRQ, a twenty-item health-

related quality-of-life questionnaire, was completed at baseline, days 14 and 28. Questions are 

divided into four domains: dyspnea (the participant identifies five important activities and how 

short of breath each activity makes them feel), fatigue (four questions), emotional function 

(seven questions), and mastery (four questions). Each question is scored on a 7-point Likert 

scale, higher scores indicate less breathlessness or better quality of life. Mean scores for each 

domain enable comparisons between domains. Measures were compared to derive a change 

score from baseline to Day 28, a period comparable to that asked about in the qualitative 

interviews. Change was assessed according to the minimal clinically important difference 

guidance for each questionnaire (>1-point for the NRS, and >0.5 unit for each domain of the 

CRQ). 

Qualitative data 

The qualitative interviews were analysed using Braun and Clarke's framework for thematic 

analysis (122) using NVIVO version 10 (QSR International (UK) Ltd. Transcripts were read and 

re-read, and coded inductively for themes relating to change in experience of breathlessness 

during the trial. Themes were considered within the domains of “total breathlessness” (87). 

Perceived changes were categorised in terms of the extent of the change. This was based on 

the language used by participants to describe any change they had perceived. Three 

transcripts were double-coded by another researcher (SE) who produced their own coding 

frame. Areas of agreement and disagreement in particular relating to the degree of change 

were discussed until consensus was achieved. 
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Integration and interpretation 

Examples were explored where the findings of the quantitative and qualitative data agreed 

and disagreed. If both data sets identified change or neither identified change, this was 

classified as agreement. If one data set identified change but the other did not, this was 

classified as disagreement. We also considered how change was captured across the domains 

of “total breathlessness,” and whether there were patterns of change across domains. For 

further detail see published paper in chapter 7. 

 

Objective 3: To explore participants experience and feasibility of trial processes and what 

influences participants to take part and remain in a in a drug trial for chronic or refractory 

breathlessness. 

Data used in analysis: Quantitative and Qualitative data  

Objective 3 was achieved through a combination of analysing the quantitative and qualitative 

data. Measurements of feasibility were: recruitment (screening and recruitment data, consent 

process, and willingness to participate), the intervention (acceptability and impact) and 

outcomes (acceptability and missing data). 

Quantitative data 

The quantitative data provided detail about the participants screened and recruited. This 

included the setting and main diagnosis. Acceptability of the intervention was evaluated by 

reviewing the number of adverse events and the number of participants who discontinued the 

intervention. Feasibility of the outcomes was evaluated by reviewing the proportion of missing 

data in the trial-based questionnaires. 

Qualitative data 

The qualitative interviews were analysed using Braun and Clarke's framework for thematic 

analysis (122) using NVIVO version 10 (QSR International (UK) Ltd.). Transcripts were read and 

re-read and then coded inductively for themes relating to feasibility including recruitment, the 

intervention and outcomes. Three transcripts were double coded by another researcher (SE) 

who produced their own coding frame. Areas of agreement and disagreement were then 

discussed until consensus was achieved. 
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During the interviews it became apparent that a number of participants had requested to be 

prescribed mirtazapine by their General Practitioner once the trial had finished. I therefore 

decided to do an interim analysis for these participants to explore aspects of feasibility 

including acceptability of the intervention and the outcomes. For further detail see published 

case series in chapter 8. 

In order to meet the second part of objective 3 and explore what influences participants to 

take part and remain in a in a drug trial for chronic or refractory breathlessness transcripts 

were coded for themes relating to; reasons to participate in the trial, reasons not to participate 

in the trial, reasons to remain in the trial and reasons to discontinue the trial. Results were 

considered in relation to the core elements of person-centred care and our model of the 

person-centred trial.  Further details are included in the published paper in chapter 8. 

 

6.5.3 Monitoring 

A monitoring plan was developed and agreed with the Trial Management Group (TMG) who 

met monthly and the Trial Steering Committee who met six-monthly (TSC). 

The Trial Management Group (TMG) was made up of individuals responsible for the day-to-day 

management of the trial and included: the Chief Investigator (CI), statistician, trial manager, 

data manager, key members of staff from each recruiting site, and sponsor representatives. 

The role of the TMG was to monitor all aspects of the conduct and progress of the trial. 

Responsibilities of the TMG included: 

• Trial set up and management 

• Protocol development (Appendix 6) 

• Case report form (CRF) development (Appendix 7) 

• Applying for ethical approval 

• Obtaining clinical trial authorization and approval from the Medicines and Healthcare 

products Regulatory Agency (MHRA) 

• Monitoring of recruitment and consent processes 

• Database development and data collection 

• Reporting of serious adverse events 

 

The TSC provided the overall supervision of the trial and was made up of members 

independent to the investigators, funders and sponsors. The TSC reviewed data on safety, 
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protocol adherence and recruitment. The CTRU prepared unblinded reports six months into 

recruitment and at the end of recruitment. It was agreed that a separate Data Monitoring and 

Ethics Committee was not required.  
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Chapter 7 –Results 1 

 

7.1 Introduction 

This chapter reports the findings for objective 2: ‘To explore what outcomes are important to 

participants in a drug trial for chronic or refractory breathlessness and to what extent these 

are captured using standard measures.’ 

 

7.2 What outcomes are important? 

The first part of objective 2 was to explore what outcomes are important to participants in a 

drug trial for chronic or refractory breathlessness. My systematic review (chapter 3) identified 

that people living with advanced disease and breathlessness report concerns across six 

domains: physical, emotional, social, spiritual, control, and context (87). The review 

synthesised primary qualitative or mixed-method studies from all settings, however, none of 

the 38 studies included were set within a drug trial. It was therefore important to explore what 

was important to participants in our trial, and to find out if these concerns were comparable. 

Participants described important changes in their experience of breathlessness across multiple 

domains during the trial. This fits with the model of total breathlessness developed in chapter 

2 of this thesis and is illustrated in Table 3. 

 

Table 3: What is important to participants in a drug trial for chronic or refractory 

breathlessness? 

Experience Within Trial Domain of Total 
Breathlessness 

Participant Quote 

The physical impact of 
breathlessness was 
important for all 
participants, and many 
hoped to see improvements 
in activity levels from taking 
the trial medication. 

Physical It would be nice that I would 
actually be able to walk 
down the hill, as well as 
erm, you know, I, I used to 
be able to, I had a problem 
coming up the hill, but erm, 
now I have a problem 
walking down the hill as 
well. Participant ID 1010 

The emotional impact of 
breathlessness was also 
common with participants 

Emotional You can get out of breath 
and then you can panic, 
cause you're not getting 
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describing a repeated cycle 
of breathlessness and 
anxiety. Some participants 
reflected on whether a 
medication which enabled 
them to feel calmer could 
break this cycle. 

your breath and you're not 
breathing through your nose 
and letting it out through 
your mouth, you're sort of 
gasping. Participant ID 1018 

The physical and emotional 
effects caused distress in 
other aspects of 
participant's lives, 
commonly impacting on 
social and spiritual domains. 

Social and Spiritual It turns you into a prisoner 
really, not being able to do 
anything, without getting 
shortness of breath. 
Participant ID 1013 
 
I've been used to walking up 
mountains and, in the Lake 
District and erm, the Dales 
and I can't do any of that 
now. And er, it really does 
get me down that I can't do 
housework the same, 
gardening, everything. 
Participant ID 1015 

Control and context were 
important across all 
domains. One participant 
described withdrawing from 
social activities for fear that 
an episode of 
breathlessness might occur. 
For another, the 
unpredictability of 
breathlessness left them 
feeling unable to make 
plans. 

Context and Control Well, you, you're maybe 
struggling to breathe, and 
then you're getting yourself 
all hot and in a bother and 
then that sort of gets you 
churning in your stomach 
and then your chest seems 
to close up even more, and 
then you start sweating and 
all that type of thing, and I 
think, I was hoping that 
taking the, the medication 
would calm me down and it 
would be like ‘right, relax, 
take a breath, everything's 
fine’, and then I wouldn't be 
suffering those symptoms. 
Participant ID 1021 
 
I can't plan going out, cause, 
from day-to-day you can 
think, oh we'll go this 
tomorrow, then you wake 
up tomorrow and you just 
cant do anything. So plans, 
you just don't plan anything, 
you go day-to-day and see 
how you are. Participant ID 
1013 
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7.3 Capture of important outcomes using standard measures 

The second part of objective 2 was to explore the extent to which change in experience of 

breathlessness is captured using standard measures. A convergent mixed methods design was 

used comprising: 1) semi-structured qualitative interviews (considered to be the gold 

standard) and 2) outcome measure data collected pre- and post-intervention. Data were 

integrated, exploring examples where findings agreed and disagreed. The choice of outcome 

measure was important and needed to be able to capture the outcomes which are important 

to those participating in a drug trial for breathlessness. 

To ensure that the trial was able to detect a change, it was also important to consider the 

mechanisms of action for the intervention. In chapter 2 I discussed how the mechanism of 

action of mirtazapine may include suppression of fear circuits, and changes to neural circuits 

involved in the perception and emotional response to unpleasant stimuli (123, 124). These 

changes could then impact on the experience of breathlessness and it was therefore important 

that the chosen outcome measures for the trial included an assessment of emotion. 

In addition a consensus statement from ‘The National Cancer Research Institute Palliative Care 

Breathlessness Subgroup’ recommends that breathlessness severity should be assessed in 

research using a single-item measure, but that researchers should also consider including a 

measure of fatigue, mastery, emotional state, and sleep (72). Based on a combination of: the 

consensus statement, consideration of the mechanism of action of mirtazapine, and the 

concerns identified as important in the model of total breathlessness developed in chapter 2 I 

chose to use 2 single-item measures (The NRS average and worse) and 1 health related quality 

of life measure (the CRQ). The NRS is the most commonly selected primary outcome measure 

used in in breathlessness drug trials including oxygen, benzodiazepines, and opioids (54, 55, 

125). The CRQ is a broader health-related quality-of-life questionnaire measuring 4 domains 

dyspnea, fatigue, emotional function, and mastery (77). 

The findings are presented in the following paper, published in The Journal of Pain and 

Symptom Management. The study found that the changing experience of breathlessness 

during the trial was usually captured by the NRS worst, NRS average, and CRQ. A key finding 

was that the NRS worst appeared to capture changes across multiple domains including 

physical, emotional, spiritual, social and control suggesting that although it is a single item 
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measure, it is possible that is measures more than one construct. Future work should aim to 

determine the construct validity of the NRS worst. 
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Chapter 8 –Results 2 

 

8.1 Introduction 

This chapter reports the findings for objective 3: ‘To explore experience and feasibility of trial 

processes, and what influences participants to take part and remain in a drug trial for chronic 

or refractory breathlessness’. As discussed in chapter 3 feasibility studies are pieces of work 

done before a main study in order to answer the question ‘can this study be done?’ (105, 126). 

Feasibility work can help to identify methodological challenges and optimise trial design. In this 

chapter I first describe the main feasibility findings in terms of recruitment, the study 

outcomes, and the intervention, incorporating a published case series. I then present the 

findings of my qualitative study which explored what influenced participants to take part and 

remain in the trial. For further detail regarding the trial findings see paper published in Thorax 

(Appendix 8) (127). 

 

8.2 Recruitment 

BETTER-B (Feasibility) was open to recruitment at three centres between 17th August 2016 and 

30th November 2017. Each centre was open for 12 months, during which time 409 patients 

were screened, of which 150 were eligible, and 64 randomised (Figure 3). The screening to 

recruitment ratio was 6.4 (Table 4). This is very favourable compared to other studies in 

Palliative Care which have reported a screening to recruitment ratio as high as 15 (128-130). 

Most participants were recruited at outpatient clinics 39% (n=25) or through database 

screening 36% (n=23). The main reasons for ineligibility were mMRC score <3 27% (n=71), and 

already taking an antidepressant 38% (n=98). 20% of those screened declined (n=83). These 

findings suggest that the BETTER-B trial is feasibility from a recruitment perspective, with 

clinicians who are willing to recruit, and eligible patients who are willing to participate. Further 

data from the qualitative study is presented in section 8.6. 

 

 

 

 



107 
 
 

 



108 
 
 

Figure 3: Study Flow Chart 
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Table 4: Screening by setting and diagnosis 

Setting screened randomised 

screened to 

recruitment 

ratio mirtazapine placebo 

outpatient 98 25 3.9 11 14 

inpatient 35 4 8.8 3 1 

community * 45 8 5.6 4 4 

data base * 203 23 8.8 11 12 

other 28 4 7.0 1 3 

total 409 64 6.4 30 34 

      

main disease      

cancer 19 1 19.0 0 1 

lung disease 366 56 6.5 27 29 

CHF 15 3 5.0 1 2 

cancer + lung 

disease 8 3 2.7 2 1 

lung disease + 

CHF 1 1 1.0 0 1 

total 409 64 6.4 30 34 

 

Baseline demographics and clinical characteristics are shown in Table 5 and were balanced 

between groups. Most participants had COPD (63%, n=40) or ILD (30%, n=19). 42% had mMRC 

Grade 3 (breathless after walking ~90 meters/few minutes on level ground) (n=27) and 58% 
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mMRC Grade 4 (too breathless to leave the house or when dressing) (n=37). A baseline HADs 

score of >15 was present for 38% of participants (n=14). 33% (n=21) were receiving opioids. 

Table 5: Baseline demographic, clinical and minimisation characteristics 

  

Mirtazapine 

n=30 

Placebo 

n=34 

Age (years), Mean (s.d.) 72.9 (7.12) 70.6 (9.43) 

Gender    

Men 24 (80.0%) 23 (67.6%) 

Women 6 (20.0%) 11 (32.4%) 

Main Diagnosis   

Lung Disease & Cancer 2 (6.7%) 1 (2.9%) 

Lung Disease & Chronic Heart Failure 0 (0.0%) 1 (2.9%) 

Cancer 0 (0.0%) 1 (2.9%) 

Lung Disease 27 (90.0%) 29 (85.3%) 

Chronic Heart Failure  1 (3.3%) 2 (5.9%) 

Lung Disease categories (includes lung disease + 

other diagnosis) 

    29 (96.7%)    31 (91.2%) 

COPD           20 (69.0%)     20 (64.5%) 

ILD          8 (27.6%)      11 (35.4%) 

COPD & ILD          1 (3.4%)     0 (0.0%) 

AKPS score, Mean (s.d.) 62.0 (9.15) 63.8 (8.88) 

Breathlessness at worst over 24 hours NRS / 10, 

Mean (s.d.) 

7.6 (1.25) 8.0 (1.73) 
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Breathlessness on average over 24 hours NRS / 

10, Mean (s.d.) 

5.4 (1.36) 5.0 (1.76) 

mMRC grade   

Grade 3 - breathless after walking ~90 metres/few 

minutes on level ground 

12 (40.0%) 15 (44.1%) 

Grade 4 - too breathless to leave the house or 

when dressing 

18 (60.0%) 19 (55.9%) 

HADS score   

0-14 19 (63.3%) 21 (61.8%) 

15 or above 11 (36.7%) 13 (38.2%) 

IPOS score / 17 items, Mean (s.d.) 21.5 (8.61) 19.7 (7.23) 

EQ-5D Index, Mean (s.d) 0.53 (0.05) 0.60 (0.03) 

EQ-VAS, Mean (s.d) 54.3 (17.9) 53.8 (18.0) 

Total health and social care costs in the previous 

3 months (£), Mean (s.d) 

2220 (577) 2007 (727) 

Receiving opioid medication   

Yes 11 (36.7%) 10 (29.4%) 

No 19 (63.3%) 24 (70.6%) 

Participant able to complete QoL measures  30 (100.0%) 34 (100.0%) 

Help required to complete QoL and type   

Questions read out to participant 15 (50.0%) 16 (47.1%) 

Helped to complete answers 4 (13.3%) 2 (5.9%) 

Other 2 (6.7%) 1 (2.9%) 
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Total needing help 21/30 (70.0%) 19/34(55.9%) 

 

8.3 Intervention and outcomes 

The intervention was well tolerated during the trial with few adverse effects reported. There 

was only one grade 3 adverse event which was reported in the placebo arm. In total 12 serious 

adverse events were reported, 7 in the mirtazapine arm and 5 in the placebo arm. There was 

100% completion of questionnaires at baseline and little missing data throughout the trial 

(Table 6). However, 63% (n=40) of participants did require some help completing the trial 

questionnaires. 

 

Table 6: Missing data categorised using the MORECare classification for missing data 

in palliative care studies 

Questionnaire/ 

outcome 

Baseline MORECare 

Classification 

Day 

14 

MORECare 

Classification 

Day 

28 

MORECare 

Classification 

Average NRS 0/64  1/63 2 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

Worst NRS 0/64  1/63 2 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

CRQ dyspnoea  0/64  2/62 3 ADI, 1 
missed data 
item 

1/58 4 ADI, 2 ADD, 
1AaR 

CRQ fatigue 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

CRQ emotional 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

CRQ mastery 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS total 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS pain 0/64  1/62 3 ADI 2/58 4 ADI, 2 ADD, 
1AaR, 1 
missed data 
item 

IPOS shortness 
of breath 

1/64 1 missed 
data item 

2/62 3 ADI, 1 
missed data 
item 

1/58 4 ADI, 2 ADD, 
1AaR 

IPOS 
weakness/lack of 
energy 

2/64 2 missed 
data item 

2/62 3 ADI, 1 
missed data 
item 

2/58 4 ADI, 2 ADD, 
1AaR, 1 
missed data 
item 
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IPOS nausea 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS vomiting 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS poor 
appetite 

0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS 
constipation 

0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS sore or dry 
mouth 

0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS drowsiness 0/64  1/62 3 ADI 2/58 4 ADI, 2 ADD, 
1AaR, 1 
missed data 
item 

IPOS poor 
mobility 

0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS anxiety 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS family or 
friend worried 

0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS depressed 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS at peace 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS sharing 
feelings 

1/64 1 missed 
data item 

1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS problems 
addressed 

0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

IPOS enough 
information 

0/64  2/62 3 ADI, 1 
missed data 
item 

1/58 4 ADI, 2 ADD, 
1AaR 

HADS anxiety 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

HADS depression 0/64  1/62 3 ADI 1/58 4 ADI, 2 ADD, 
1AaR 

GSES Total 0/64    2/58 4 ADI, 2 ADD, 
1AaR, 1 
missed data 
item 

EQ5D mobility 0/64    1/58 4 ADI, 2 ADD, 
1AaR 

EQ5D self-care 0/64    1/58 4 ADI, 2 ADD, 
1AaR 

EQ5D usual 
activities 

0/64    2/58 4 ADI, 2 ADD, 
1AaR, 1 
missed data 
item 

EQ5D pain 0/64    1/58 4 ADI, 2 ADD, 
1AaR 
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EQ5D anxiety 
and depression 

0/64    1/58 4 ADI, 2 ADD, 
1AaR 

EQ5D health 
score 

0/64    1/58 4 ADI, 2 ADD, 
1AaR 

SPPB Chair stand 11/64 11 ADI   9/58 12 ADI, 2 
ADD, 1 AaR 

SPPB Balance 16/64 11 ADI, 5 
missing data 
item 

  15/58 12 ADI, 2 
ADD, 1AaR, 6 
missing data 
items 

SPB Gait  11/64 11 ADI   9/58 12 ADI, 2 
ADD, 1AaR 

SPPB Summary 16/64 11 ADI, 5 
missing data 
item 

  15/58 12 ADI, 2 
ADD, 1AaR, 6 
missing data 
items 

ADI: attrition due to illness; ADD: attrition due to death; AaR: attrition at random 

 

It became apparent during the qualitative interviews that a number of participants had 

requested to be prescribed mirtazapine by their General Practitioner once the trial had 

finished. I therefore decided to do an interim analysis for these participants to explore aspects 

of feasibility including acceptability of the intervention and the outcomes. For further detail 

see published case series in section 8.4. 

 

8.4 Case Series 

Six cases were selected for the interim analysis. Cases were chosen if they had disclosed during 

the qualitative interview that they had been taking mirtazapine prescribed by their GP since 

the trial had finished. All six cases reported a perceived benefit during the trial period, with no 

adverse effects. Furthermore, the fact that they had all requested to be prescribed mirtazapine 

when the trial finished suggests that the intervention was acceptable. At the time of the 

interviews, cases had been receiving mirtazapine for a variable time period of 2 weeks–

5 months. 

The case series also provided an opportunity to consider the feasibility of the outcome 

measures chosen. Minimal missing data suggests that the questionnaires were acceptable to 

participants and not a burden to complete. However, it is also important to be confident that 

the right outcomes are being measured. In the case series participants described physical 

(breathing, sleep, appetite, mobility), emotional (feeling frightened), and control as being 
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important outcomes. This supports my model of ‘total breathlessness’ and emphasises the 

importance of using outcome measures which are able to detect changes across these 

important domains. More detail is presented in the following paper which was published in 

Palliative Medicine (see accepted manuscript version below). 

 

Use of mirtazapine in patients with chronic breathlessness: A case series' 

Abstract  

Background 

Breathlessness remains a common and distressing symptom in people with advanced disease 

with few effective treatment options. Repurposing of existing medicines has been effective in 

other areas of palliative care, for example antidepressants to treat pain, and offers an 

opportunity to deliver improved symptom control in a timely manner. Previous case series 

have shown reduced breathlessness following the use of sertraline (a selective serotonin 

reuptake inhibitor) in people with chronic obstructive pulmonary disease. 

Cases 

Six cases where mirtazapine, a noradrenergic and specific serotonergic antidepressant, was 

used to treat chronic breathlessness in advanced lung disease. 

Case management 

All cases received mirtazapine at a starting dose of 15mg, prescribed under the care of their 

primary care physician. Cases had been receiving mirtazapine for a variable time period (2 

weeks to 5 months) at the time of the interviews. 

Case outcome 

All cases reported less breathlessness and being able to do more. They described feeling more 

in control of their breathing, and being able to recover more quickly from episodes of 

breathlessness. Some cases also reported beneficial effects on anxiety, panic, appetite and 

sleep. No adverse effects were reported. 

Discussion 
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Patients with chronic breathlessness in this case series reported benefits during mirtazapine 

treatment. To determine the effectiveness of mirtazapine in alleviating breathlessness and 

improving quality of life in chronic lung disease, blinded randomised trials are warranted. 

 

Key words 

Breathlessness, shortness of breath, mirtazapine, antidepressant, case series, advanced 

disease 

 

Key Statements 

What is already known about the topic? 

• Breathlessness is a common and distressing symptom in advanced disease, with few 

effective treatment options 

• New treatments are urgently needed 

• Repurposing of existing medicines has been effective in other areas of palliative care 

 

What this paper adds 

• This case series is the first to report the use of mirtazapine in the management of 

chronic breathlessness 

• Patients with advanced lung disease and chronic breathlessness reported mirtazapine 

to be of benefit to them 

• Patients reported less breathlessness and being able to do more, as well as beneficial 

effects on anxiety, panic, appetite, and sleep 

 

Implications for practice, theory or policy 

• Mirtazapine may be beneficial in reducing breathlessness and improving quality of life 

in patients with chronic lung disease 

• To determine the effectiveness blinded randomised trials are warranted 
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• Choice of outcome measures which incorporate not only breathlessness, but anxiety, 

panic, appetite and sleep will be important when conducting trials in breathlessness 

 

 

Background 

Breathlessness is a common and distressing symptom in people with advanced malignant and 

non-malignant disease1. Chronic breathlessness has recently been defined as breathlessness 

at rest or on minimal exertion that persists despite optimal treatment of the underlying 

disease2. 

Whilst the current evidence-base for individual non-pharmacological interventions is variable, 

a multidisciplinary approach combining a number of components (pacing, breathing training 

and use of a hand-held fan) has been shown to be effective at improving confidence and 

control over breathing3. There are few effective pharmacological treatment options, with 

some evidence to support the use of opioids, but concerns regarding side effects and small 

effect sizes4. Whilst benzodiazepines are sometimes used to treat breathlessness related 

anxiety, there is no evidence that they relieve breathlessness in adults with advanced disease5. 

New treatments are urgently needed. Repurposing existing medicines has been effective in 

other areas of palliative care (for example antidepressants to treat pain) and offers a potential 

opportunity to deliver improved symptom control in a timely manner. 

Two case series of sertraline, a selective serotonin reuptake inhibitor (SSRI), showed a 

subjective decrease in breathlessness in patients with chronic obstructive pulmonary disease 

(COPD) 6 7, and a phase III trial is ongoing to determine effectiveness to alleviate chronic 

breathlessness in advanced illness8. SSRI’s inhibit serotonin re-uptake resulting in a rise in 

serotonin (5HT) which is thought to create their therapeutic effect in depression9. The 

mechanism of action of SSRI’S in breathlessness is not understood. Serotonin may partially 

modulate respiratory function, and impact on areas of the brain relating to fear and anxiety, 

which appear to be more active during experimentally induced breathlessness9. 

Mirtazapine is a noradrenergic and specific serotonergic antidepressant (NaSSA), and enhances 

5-HT1 receptor mediated neurotransmission resulting in increased levels of serotonin in the 

cortex9. Increased serotonin may be beneficial in the treatment of chronic breathlessness by 

inhibiting ‘fear circuits’ which have been shown to originate in the amygdala, and appear to be 
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more active during experimentally induced breathlessness9. Respiratory modulation is another 

possible mechanism as described above. Mirtazapine is an effective treatment for depression, 

with a faster onset of action when compared to SSRI’s. A number of small randomised 

controlled trials have evaluated efficacy in anxiety disorders, with some evidence in the 

treatment of panic disorder10. These effects may be of additional benefit in breathlessness in 

chronic lung disease which has been associated with high levels of anxiety. Mirtazapine blocks 

5-HT2 and 5-HT3 receptors, which can be an advantage in clinical practice by reducing the 

gastrointestinal effects commonly reported with SSRI’s9. At lower doses mirtazapine can be 

quite sedating due to its high affinity for histamine H1 receptors; but at higher does the 

increased noradrenergic transmission counteracts this effect9. The most common side effects 

of mirtazapine are increased appetite, weight gain and somnolence, which may be 

advantageous to patients with advanced disease who frequently report poor appetite and 

disrupted sleep1. 

 

Case presentation 

We present a case series of 6 people who received mirtazapine for breathlessness at a starting 

dose of 15mg, prescribed under the care of their primary care physician. All had recently 

participated in a randomised controlled feasibility trial of mirtazapine for chronic 

breathlessness, and had requested continued compassionate use from their primary care 

physician. Qualitative interviews were conducted as part of the feasibility trial. Data was 

collected between March 2017 and February 2018. The study received ethical approval 

through the London Central Research Ethics Committee (REC reference 16/LO/0091). All 

patients entered the trial voluntarily and provided written consent for their anonymised data 

to be shared in scientific publications. The trial enrolled people with advanced disease and 

severe breathlessness, as indicated by a score of 3 or 4 on the Modified Medical Research 

Council Dyspnea Scale (mMRC), i.e. breathlessness after walking 100 yards or after a few 

minutes on level ground, or when dressing. At the time of the interviews, patients had been 

receiving mirtazapine for a variable time period of 2 weeks to 5 months. All patients reported 

an improvement in breathlessness. This was often accompanied by a reduction in anxiety, 

fewer episodes of panic, as well as improvements in appetite and sleep. Clinical characteristics 

and reported change in symptoms for all cases are shown in Table 1. Two cases are then 

described in detail.  
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Table 1: Clinical Characteristics and reported change in symptoms (+ indicating improvement in 

symptom) 

Case Number Age Sex Diagnosis mMRC Dyspnea Scale Australia-modified 

Karnofsky Performance scale HADs Breathlessness Anxiety/ panic Appetite Sleep 

Case 1 72 Male Interstitial Lung Disease (ILD) 4 60 7 + +

 +  

Case 2 68 Male Chronic Obstructive Pulmonary Disease 4 60 27 +++

 +++ ++ ++ 

Case 3 70 Female Interstitial Lung Disease 3 80 8 +  +

  

Case 4 64 Male Chronic Obstructive Pulmonary Disease 4 70 8 +++

 +++   

Case 5 74 Female Chronic Obstructive Pulmonary Disease 4 60 17 ++

 ++ + + 

Case 6 81 Male Chronic Obstructive Pulmonary Disease 3 70 20 +

 +  + 

  

Case 1: 

Case 1 is a 72 year old male who lives at home with his wife. He was diagnosed with interstitial 

lung disease 4 years ago, and has a past medical history of bronchiectasis, congestive heart 

failure and a permanent pacemaker. Prescribed medications at the time of interview included 

low dose modified release morphine prescribed for chronic breathlessness (5mg twice daily), 

spironolactone and furosemide. Renal function and liver function tests were within normal 

limits. His FEV1/FVC ratio was 1.01. Case 1 described experiencing breathlessness on minimal 

exertion, and whilst speaking in conversation. He found he often had to stop when he became 

breathless to recover. At baseline Case 1 scored 4 on the mMRC Dyspnea Scale and 60 on the 

Australia-Modified Karnofsky Performance Scale (AKPS). His ‘at worst’ breathlessness score on 

the numerical rating scale was 8, and he scored 7 on the Hospital Anxiety and Depression Scale 

(HADs). Case 1 was prescribed mirtazapine and was reviewed 2 weeks later. He reported 

improved breathing and being able to do more including walking further. He described feeling 
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more in control and being able to recover from episodes of breathlessness more quickly. He 

also noticed an improvement in his appetite. He did not report any adverse effects. 

 

Case 2: 

Case 2 is a 68 year old male who lives alone. He was diagnosed with severe COPD with 

emphysema 2 years ago, and is a current smoker. He has a past medical history of hypercapnic 

respiratory failure for which he uses home non-invasive ventilation, chronic heart failure and 

benign asbestos plaques. Prescribed medications at the time of assessment included Seretide, 

Salbutamol, Tiotropium, Spironolactone and Furosemide. Renal function and liver function 

tests were within normal limits. His FEV1/FVC ratio was 0.35. Case 2 reported severe 

breathlessness with episodes of panic causing him to regularly attend his local Accident & 

Emergency department. He described feeling frightened to get out of bed in the morning for 

fear of triggering breathlessness, and said he didn’t often leave the house. At baseline he 

scored 4 on the mMRC Dyspnea Scale and 60 on the Australia-Modified Karnofsky 

Performance Scale (AKPS). His ‘at worst’ breathlessness score on the numerical rating scale 

was 8, and he scored 27 on the Hospital Anxiety and Depression Scale. Case 2 was prescribed 

mirtazapine and was reviewed 5 months later. He described feeling less breathless and being 

able to walk further. He also described sleeping better which he felt impacted positively on his 

breathing. Case 2 reported no presentations to hospital with breathlessness. He reported no 

adverse effects but an increased appetite. 

 

Discussion/ Conclusion 

This case series is the first to report the use of mirtazapine in the management of chronic 

breathlessness. Patients with advanced lung disease (COPD and ILD) and chronic 

breathlessness report mirtazapine to be of benefit to them. 

All cases reported less breathlessness and being able to do more. They described feeling more 

in control of their breathing, and being able to recover more quickly from episodes of 

breathlessness. Some cases also reported beneficial effects on anxiety, panic, appetite and 

sleep (as shown in Table 1). No adverse effects were reported despite patients taking 

mirtazapine for up to 5 months. Given the safety concerns associated with long-term use of 
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other pharmacological treatments in breathlessness such as opioids, data on mirtazapine use 

for up to 5 months is helpful and contributes towards ongoing pharmacovigilance. 

To determine the effectiveness of mirtazapine in alleviating breathlessness and improving 

quality of life in chronic lung disease, blinded randomised trials are warranted. On the basis of 

this case series, it appears that ‘improved breathing’ and ‘being able to do more’ are important 

outcomes. Sleep, appetite, feeling less frightened and being more in control may also be 

important. Future work should aim to unpick how these domains relate and provide a better 

understanding of the mechanism of effect of mirtazapine in chronic breathlessness. 
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8.5 What influenced people to take part and remain in the trial? 

The second part of objective 3 was to explore what influences people to take part and remain 

in a drug trial for chronic or refractory breathlessness. Thematic analysis of in-depth qualitative 

interviews was undertaken; the findings are presented in the following paper, accepted for 

publication in Trials (Appendix 9). 

A key finding was the importance of a person-centred approach which appeared to support 

recruitment and retention in the BETTER-B (Feasibility) trial. Prioritisation of the relationship 

between the patient and professional; person-centred processes including home visits, 

assistance with questionnaires, and involvement of the carer; and enabling people to 

participate by having processes in line with individual capabilities all influenced the decision to 

participate and remain in the trial. 
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Abstract 

Background 

Recruitment and retention in clinical trials remains an important challenge, particularly in the 

context of advanced disease. It is important to understand what affects retention to improve 

trial quality, minimise attrition and reduce missing data. We conducted a qualitative study 

embedded within a randomised feasibility trial and explored what influenced people to take 

part and remain in the trial. 

 

Methods 

Qualitative study embedded within a double blind randomised trial (BETTER-B(Feasibility): 

BETter TreatmEnts for Refractory Breathlessness) designed using a person-centred approach. 

Participants with cancer, Chronic Obstructive Pulmonary Disease (COPD), Interstitial Lung 

Disease (ILD), or Chronic Heart Failure (CHF), with a Modified Medical Research Council 

Dyspnoea Scale grade 3/4 were recruited from three UK sites. A convenience subsample 

completed qualitative interviews after the trial. Interviews were analysed using thematic 

analysis. Results were considered in relation to the core elements of person-centred care and 

our model of the person-centred trial. 

 

Results 

In the feasibility trial 409 people were screened for eligibility and 64 randomised. No 

participant was lost to follow up. 22 participants took part in a qualitative interview. 11 had a 

diagnosis of COPD, 8 ILD, 2 CHF, and 1 lung cancer. Median age was 71 years (56-84). 16 were 

male. 20 had completed the trial, 2 withdrew due to adverse effects. The relationship between 

patient and professional, potential for benefit, trial processes and the intervention all 

influenced the decision to participate in the trial. The relationship with the research team and 

continuity, perceived benefit, and aspects relating to trial processes and the intervention 

influenced the decision to remain in the trial. 

 

Conclusions 
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In this feasibility trial recruitment targets were met, attrition levels were low, and aspects of 

the person-centred approach were viewed positively by trial participants. Prioritisation of the 

relationship between the patient and professional; person-centred processes including home 

visits, assistance with questionnaires, and involvement of the carer; and enabling people to 

participate by having processes in line with individual capabilities appears to support 

recruitment and retention in clinical trials in advanced disease. We would recommend the 

integration of a person-centred approach in all clinical trials. 

 

Trial registration 

Registry name: ISRCTN 

Registration number: ISRCTN32236160 

Title: BETTER-B(Feasibility): BETter TreatmEnts for Refractory Breathlessness 

Date of registration: 13/06/2016 
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Background 

Recruitment and retention in clinical trials remains an important challenge which can impact 

on the validity of results by introducing bias and reducing power. Of 151 randomised control 

trials (RCTs) funded and published by the UK's National Institute for Health Research (NIHR), 

the target sample size was only achieved in 56% (1). Recruitment to clinical trials in people 

with advanced disease or in palliative care can be particularly challenging. For example, a 

recent systematic review found the target sample size was only achieved in 36.8% of trials 

assessing a therapeutic intervention (2).  Eligibility can be a major limiting factor affecting 

recruitment in advanced disease. Trials often need to screen 10-15 patients to recruit one, and 

strategies to improve recruitment have had variable success (3-11). To advance the evidence 

base in palliative care we need high quality clinical trials, including Clinical Trials of an 

Investigational Medicinal Product (CTIMP), of which there are few, in part due to these 

challenges (12). 

Retention in clinical trials is perhaps even more important, and has recently been identified as 

a top priority (13-15), with high levels of attrition a well-recognised problem. A review of 

clinical trials in advanced cancer identified a median attrition of 26% at the primary end point, 

increasing to 44% at the end of the study (16). Reasons for attrition included a high symptom 

burden (21%), patient preference (15%), hospitalisation (10%), and death (6%)(16). Attrition 

can lead to high levels of missing data, the level of which, in a recent systematic review of 

palliative care trials, was associated with study duration and an increasing number of study 

questionnaires and/ or tests (17). However, even for palliative care drug trials of short duration 

(4 weeks) attrition has been shown to be high, with only 40% of participants achieving the 

primary end point in a trial of pregabalin for cancer induced bone pain (5). A review of 108 

randomised controlled trials of palliative care interventions found that the reason for missing 

data was unclassified in 53%, recorded as loss to follow up or withdrawal with no further 

details of the underlying reason (18). Meta-ethnographic review has identified five themes 

which may influence non retention in trials: 1) aspects of the trial did not fit with sense of self, 

2) the trial design was not individualised, 3) trial processes were not in line with individual 

capabilities, 4) concerns about the trial medication, and 5) the extent to which trial 

participation could be appropriately accommodated into individuals’ broader lives (19). 
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Research within Clinical Trials Units (CTUs) has considered methods that may improve 

recruitment and retention, identifying the importance of support and training for researchers 

and clinicians, and choice of appropriate outcome measures (14, 20). However, strategies to 

improve recruitment into trials have had variable success (3). There is an increasing literature 

around person centeredness in trials with growing evidence that involving patients at the 

research design stage can direct recruitment and retention strategies and improve enrolment 

(21-23). Patient and public involvement (PPI) is one method of applying person centeredness 

to trials, and can help to ensure that the research process is participant friendly and trial 

information is relevant, readable and understandable (24, 25). While studies evaluating 

person-centred care in trials remain limited, Chhatre et al applied a conceptual model of 

patient-centred recruitment and retention to a RCT of patients with newly diagnosed prostate 

cancer (26). The study identified strategies which may aid recruitment and retention. 

However, limitations due to time and resource constraints were acknowledged, and attrition 

was 26% at one of the three sites (26). 

As more people approach the end of their lives with chronic and complex conditions, the need 

for robust research and evidence has never been greater. However, clinical trials in palliative 

care remain sparse, often limited by poor funding and methodological weaknesses (2, 27, 28). 

It is therefore important to understand what affects retention so that we can minimise 

attrition and ensure high quality clinical trials of palliative care interventions in the future. We 

conducted a qualitative study embedded within a randomised feasibility designed using a 

person-centred approach. The study aimed to explore what influenced participants to take 

part and remain in the trial. 

 

Methods 

Design 

We conducted a qualitative study embedded within a randomised trial of mirtazapine for 

chronic or refractory breathlessness (BETTER-B(Feasibility): BETter TreatmEnts for Refractory 

Breathlessness). The trial design aimed to optimise recruitment and retention through the use 

of a person-centred approach, which has been shown to enable engagement and improve 

patient outcomes in advanced disease (29-31). 

Based on the core concepts of person-centred care described by Kitson (32) and following 

feedback from PPI representatives we developed the model of a person-centred trial (figure 1). 
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Our design aimed to put the patient at the centre of the trial and minimise study burden, 

therefore enabling participants to be actively involved and able to participate. The design 

focused on developing a genuine relationship between the researcher and participant, with 

emphasis on continuity. Burden from the trial was minimised by offering home visits and 

helping participants to complete trial related questionnaires to ensure a supportive system. 

PPI contributed to all stages of the trial, from design to analysis with representatives on the 

Trial Management Group (TMG) and the Trial Steering Committee (TSC). Trial burden was 

highlighted as important, and changes were made to the patient information sheet to ensure a 

clearer explanation of trial processes including the concept of randomisation. 

 

Figure 1: The Person-centred trial 

 

 

In depth interviews were conducted with patients who had taken part in a double-blind 

randomised feasibility trial of mirtazapine for chronic or refractory breathlessness. Ethical 

approval was received from the UK Health Research Authority (16/LO/0091) and the trial was 

prospectively registered (ISRCTN 32236160).The study is reported in accordance with the 

consolidated criteria for reporting qualitative research (COREQ) (33).  

 

Setting 
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Participants were recruited from three UK sites; King’s College Hospital, Nottingham City 

Hospital NHS Trust, and Castle Hill Hospital. Potential participants were identified through 

inpatient clinical teams, multi-disciplinary team meetings, hospital clinic lists, and hospital 

databases. At each site there was a small dedicated research team who were involved in both 

the recruitment and follow up data collection across all time points of the trial. 

 

Study participants and sampling 

Those eligible for the feasibility trial were adults with cancer, Chronic Obstructive Pulmonary 

Disease (COPD), Interstitial Lung Disease (ILD), or Chronic Heart Failure (CHF), with a Modified 

Medical Research Council (mMRC) Dyspnoea Scale grade 3 (“I stop for breath after walking 

about 100 yards or after a few minutes on the level”) or 4 (“I am too breathless to leave the 

house" or "I am breathless when dressing”), with no current diagnosis of severe depression, 

not currently prescribed an antidepressant medication. For full eligibility criteria see Appendix 

one. A sampling frame was agreed which included characteristics considered to be important 

including; gender, diagnosis, trial completion/ non completion, and age (<65 years / >65 

years). However, due to the limited pool of participants we decided to take a pragmatic 

approach and used convenience sampling, offering each trial participant the opportunity to 

participate in a qualitative interview. Participants were approached by telephone or in-person 

to arrange an interview. All participants provided written informed consent prior to their 

interview. 

 

Trial schedule 

Patients and carers were approached by their usual clinician and provided with some initial 

information about the trial. If they were in agreement they were then contacted by a 

researcher who was able to provide more detailed information including; the rationale for 

doing the study, the trial design, and what it would mean if they agreed to take part in terms 

of the intervention and study assessments. All members of the research team had training and 

experience of working with people living with advanced disease. Patients were given a 

minimum of 24 hours to consider the trial and discuss with friends and family. Participants 

then provided written informed consent, and a more detailed eligibility assessment followed. 

After randomisation the medication was provided along with a diary to complete, details of 

who to contact with any questions or concerns, and emergency contact details for out of 
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hours. Participants received 28 days of trial treatment (either oral mirtazapine or placebo 

capsules). They were assessed face to face on day 0, day 14 and day 28, and via telephone on 

day 7, day 21, and day 35. Assessments were organised at a time which was convenient for the 

participant with some flexibility (+/-1 day). Participants were offered to be visited at home and 

assistance was provided with completing the trial-based questionnaires. Continuity of the 

researcher was prioritised where possible. 

 

Data collection 

Qualitative interviews were conducted at the end of the trial. Interviews were conducted in a 

place of the participants choosing. This was usually their own home, but some interviews were 

conducted in hospital. The topic guide (Appendix two) was developed using existing literature 

and refined following feedback from PPI representatives and the Trial Management Group (1-

6). The interview schedule included questions about experience of recruitment to the trial, 

why they had decided to take part, expectations of the trial, and experience of trial processes 

(taking the trial medication, experience of trial visits, and experience of completing the trial 

questionnaires). Interviews were digitally audio recorded and transcribed verbatim. A distress 

protocol was used to minimise the risk of potential harm. All interviews were conducted by 

one female researcher (NL) with a medical background, who had completed training in in-

depth interviewing. Interviews took place between January 2017 and December 2017. 

 

Analysis 

The qualitative interviews were analysed using Braun and Clarke's framework for thematic 

analysis [29] using NVIVO version 10 (QSR International (UK) Ltd.). Transcripts were read and 

re-read and then coded inductively for themes relating to; reasons to participate in the trial, 

reasons not to participate in the trial, reasons to remain in the trial and reasons to discontinue 

the trial. Results were considered in relation to the core elements of person-centred care and 

our model of the person-centred trial (figure 1) (32).  Three transcripts were double coded by 

another researcher (SE) who produced their own coding frame. Areas of agreement and 

disagreement were then discussed until consensus was achieved. 

 

Results 
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The feasibility trial was open to recruitment between August 2016 and November 2017. Each 

centre was open for a total of 12 months. 409 patients were screened, 150 were eligible, and 

64 randomised. No participants were lost to follow up. 12 participants discontinued treatment 

prior to day 28, five of whom withdrew from data collection. 63% (n=40) of participants 

required some help competing the trial questionnaires. 

The qualitative interviews were conducted between January 2017 and December 2017. The 

median time between trial completion and qualitative interview was 83 days (range 1-252). 22 

participants were interviewed. 11 had a diagnosis of COPD, 8 ILD, 2 CHF, and 1 lung cancer. 

The median age was 71 years (range 56-84). 16 were male. 20 had completed the trial, whilst 2 

withdrew due to reported adverse effects of the trial medication. The mean interview duration 

was 33 minutes (range 15-104). Despite the use of convenience sampling, variation was 

achieved, and we interviewed participants from all 3 research sites, all disease groups, both 

age and gender categories, with 2 non-completers also participating in interviews. No trial 

decliners agreed to complete a qualitative interview. 

 

Table 1: Characteristics of participants 

 Male Female 

ILD   

<65 years old 1  

>65 years old 5 3* 

COPD   

<65 years old 2 1 

>65 years old 5 1 

CHF   

<65 years old   

>65 years old 2*  

Cancer   

<65 years old   

>65 years old 1 1 

*1 did not complete trial 

 

The relationship between patient and professional, potential for benefit, trial processes and 

the intervention all influenced the decision to participate in the trial. The relationship and 

continuity with the research team, perceived benefit, and aspects relating to trial processes 

and the intervention influenced the decision to remain in the trial. 
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What influenced people to take part in the trial 

Approach 

The way in which potential participants were approached was important when considering 

whether to take part in the trial. Many chose to participate because of their relationship with 

their usual clinician. Being approached by someone familiar appeared to validate the 

authenticity of the trial. A genuine patient-professional relationship based on open 

communication, knowledge and skills was valued, and made patients more likely to agree to 

be contacted by a researcher. 

‘It came through when I was at the IPF meeting and my consultant was there that day giving a 

talk so I figured it was bona fide’ 1010, Female with ILD >65 years old 

‘My doctor said ‘well try it, anything’s worth a try’. Its our GP… we’ve known him for a while… 

he’s a doctor that listens to you… he’s very good like’ 1022, Male with COPD >65 years old 

 

The initial encounter with the researcher was key. Clear communication of trial related 

material established confidence in the research team. Despite some participants having 

concerns about the expectation that might be placed on them, they felt reassured when the 

initial assessment was tailored and focused to their individual needs (for example by ensuring 

that the participant did not feel rushed, and helping them to complete the trial 

questionnaires). Fundamental was the ability of the researcher to assess and meet these 

individual needs: 

‘The interviewers were very pleasant, very helpful, they explained everything to me, and I 

agreed to it’ 1001, Male with COPD >65 years old 

‘I thought, I hope they’re not going to push me too much… but everything was fine, you know, 

spot on. They understood my needs. People took the time and they listen to you’. 1014, Male 

with COPD <65 years old 

 

Motivations to take part 
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The possibility of potential benefit was a large contributing factor when deciding whether to 

participate in the trial. Most commonly participants described hoping for an improvement in 

symptoms, above all their breathing. Many viewed the trial as an opportunity to have extra 

input from clinical services, including additional assessments prior to enrolment, regular 

monitoring throughout the trial, and being seen by a specialist.  

‘I was prepared to try anything that would help with me breathing’ 1015, Female with COPD 

>65 years old 

‘I had a full medical before I started on the course, which was good, it eased my mind’ 1015, 

Female with COPD >65 years old 

‘They just told us that we would be regularly monitored’, 1010, Female with ILD >65 years old 

‘It opens doors at the hospitals for you, like I’ve got to see a specialist through it’ 1022, Male 

with COPD >65 years old 

 

For many, living with chronic or refractory breathlessness can be an isolating experience, and 

therefore the social aspect of participating in the trial was perceived as a potential benefit, 

with the trial providing an opportunity to meet other people who were in a similar position. 

‘I was gonna gain in that I would be meeting a few more people’ 1009, Male with COPD >65 

years old 

 

Participants appeared to understand the concept of randomisation and were mostly accepting 

of the fact that they may not receive the active medication. However, some participants did 

express concerns about receiving the placebo medication and missing out on a potential 

benefit from the active medication. 

‘I just sort of tried to take it in my stride, whichever I get, I get, cause there’s not a lot you can 

do about it’ 1001, Male with ILD >65 years old 

‘Only if it wasn’t the drug… then there might not be a chance of it working’ 1008, Male with ILD 

<65 years old 
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Altruism was also commonly described, and people wanted to participate to help others, 

regardless of whether they would experience a direct benefit. One man with COPD explained 

that he did not expect the trial to help him but hoped it might benefit others in the future. 

Participants also talked about their individual experience of receiving healthcare, often over a 

number of years, and many felt that the trial was an opportunity to be involved and give 

something back to the health service. Some people recognised the importance of clinical trials 

in the context of research, and wanted to participate to advance science, and help to develop 

new treatments. 

‘It won’t do me any good but it might help other people in the future, you know. So, my 

expectations are in the ways that it’ll help other people in the future, you know, by me taking a 

part in these trials’ 1014, Male with COPD <65 years old 

‘I have had some wonderful service from the NHS (National Health Service), and I thought well 

this is a chance to pay something back by taking part’ 1004, Male with COPD >65 years old 

‘People need to know about these things… if it is going to help then I’ll take part in these trials. 

To, you know, help, help science’ 1005, Male with ILD >65 years old 

 

Trial design and the intervention 

The trial design was important when deciding whether to participate and attempts to minimise 

burden were viewed favourably by participants. The opportunity to be visited at home instead 

of going into hospital was a positive influence and made people more likely to participate in 

the trial. 

‘I didn’t have to go to the hospital… you do home visits, and that, that made my mind up even 

more to do it. Because of the struggling to walk and everything else, so I was more than happy’ 

1003, Male with COPD >65 years old 

 

The intervention was perceived as simple and low risk, and for some it was important that they 

could continue other disease specific medications but still be part of the trial. 

‘The taking of the medication was simple, I didn’t forget it once.’ 1004, Male with COPD >65 

years old 
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‘I rang up the hospital and asked, and they said, ‘yeah, you’ll be ok, ones for your brain and 

ones for your lungs’’ 1010, Female with ILD >65 years old 

 

Whilst some participants expressed concerns about taking an antidepressant medication, this 

was mostly offset by implicit trust in the clinicians and researchers, and a belief that they 

wouldn’t be given anything which could cause harm. 

‘That was my thought when they first said antidepressant ‘oh, do I want to be taking 

something like that?’ but at the end of the day, they’re not going to do anything that’s going to 

put you at any risk’ 1020, Male with COPD <65 years old 

 

Although we only interviewed people who had participated in the trial, the interviews did 

highlight some concerns relating to the intervention. One participant who experienced adverse 

effects and later withdrew from the trial felt that more information could have been provided 

about the trial medication. 

‘It wasn’t a great deal of information about the actual drug, to be honest’ 1016, Male with 

heart failure >65 years old 

 

 

What influenced people to remain in the trial 

Importance of the relationship and continuity of care 

The importance of the relationship between the participant and the researcher was identified 

across all interviews and was substantial when considering the reasons why people remained 

in the trial. Attempts by the researcher to minimise burden and ensure a calm environment 

were recognised and appreciated by participants. The personal attributes of the researcher 

were also central to remaining in the trial. Participants described the importance of effective 

communication, being treated with respect, and not feeling rushed during trial visits. 

‘I found the people extremely helpful; nothing was too much trouble. Everything was explained 

in meticulous detail really, it was so easy, everything was done for you, the drugs were all 

measured out you had the right number for the right days. All I had to do was wake up and pop 
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the pill, you know. The people were lovely, it was a very very rewarding experience in a lot of 

ways.’ 1020, Male with COPD <65 years old 

‘Like *** (research nurse) said, if there’s any problems and you can’t make it, just give us a ring 

or anything like that, there’s no, you must arrive or that sort of thing. And it’s a relaxing place, 

when you go there, there’s no hustle and bustle.’ 1013, Male with COPD >65 years old 

‘The (research nurses) are absolutely brilliant, and that does make a difference, you know that 

you’re going to walk in… they explain things so well don’t they, and they’re so patient and you 

know’ 1012, Male with ILD >65 years old 

‘They ask you a question, but they listen to you, they didn’t jump in and try to answer for you. I 

was number one, you know what I mean’ 1014, Male with COPD <65 years old 

 

Continuity was important and enabled participants to build up a relationship with the research 

team. One participant explained that while they didn’t always see the same member of the 

research team, someone they had met before always made an effort to come and say hello 

when they arrived. 

‘I’d go in and sit down, they’d maybe make me a cup of tea if I was waiting and whatever, then 

they’d come through. It wasn’t always the same person, but *** (research nurse) would pop in 

and say hello and she’d say so-and-so’s seeing you today’. 1020, Male with COPD <65 years old 

 

In contrast not being given clear trial related information and feeling rushed by members of 

the research team was reported by one participant who chose to withdraw from the trial. 

While the participant chose to withdraw due to adverse effects of the trial medication, these 

other factors may have contributed to this decision. 

‘It was a bit rushed wasn’t it’ 1016, Male with HF >65 years old 

 

Perceived benefits 

Perceived benefits from the trial medication motivated people to remain in the trial. 

Participants described improved breathing, but also beneficial effects on sleep, fatigue and 

appetite, which for some led to increased confidence and an ability to be more active. 
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Participants also perceived the regular monitoring they received during the trial to be 

beneficial and describing feeling ‘taken care of’ during the trial period. 

‘Everything was so much better. I would sleep better, so if I sleep better that means by 

breathing is better when I wake up in the morning, which it never was before. Everything has 

just changed for the better.’ 1003, Male with COPD >65 years old 

‘The follow up has been very good. I was seen at weekly intervals to see how things were 

progressing, and if there were any problems, so I felt I was being taken care of in terms of the 

trial’ 1017, Male with ILD >65 years old 

 

The social aspect was an additional benefit for many participants and provided an interruption 

to an otherwise sometimes isolating existence. This was described by participants visited at 

home but also those who were reviewed in the Clinical Trials Unit. 

‘I quite enjoyed the experience of having somebody to come in and talk to me’ 1001, Male with 

ILD >65 years old, visited at home 

‘They could’ve come to my home, but I prefer to come here cause it gets me out the house for 

an hour or two… its nice just to come somewhere and as I say, meet different people, see 

different people, which is half the battle when you, you know’ 1014, Male with COPD <65 years 

old, attended the trials unit 

 

It was important that participants felt actively involved and as though they were contributing 

to the trial. Knowing that the trial may benefit patients in the future, as well as providing an 

opportunity for individuals to give back were motivating factors for completing the trial. 

Several participants described how they found the trial process rewarding on an individual 

level. 

‘I just felt as though I was doing some good. It was personally rewarding for me, because I felt 

as though I was contributing, you know’ 1020, Male with COPD <65 years old 

 

Trial processes and the intervention 
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Aspects relating to the trial design and intervention were also important when considering the 

reasons why participants remained in the trial.  The offer of home visits reduced the burden of 

participating, and while participants described the questionnaires as straight forward, they 

were grateful when help was provided. 

Being at home was perfect, they were always on time, and prompt. Oh the home visits are 

quite good you know. Saved me a lot of bother not going to the hospital’ 1002, Male with 

COPD >65 years old 

‘If there were any problems then they would run me through the questions’. 1020, Male with 

COPD <65 years old 

 

The intervention was simple and well tolerated and participants found the chart provided a 

useful reminder. Trial duration was also important with a shorter duration felt to be more 

manageable. 

‘It was tablets and I took them every day as I was asked to, um we made a note of them in a 

chart to make sure I had taken them, it was no problem at all’ 1001, Male with ILD >65 years 

old 

‘I thought that as it was also only over a 28-day period I thought yeah, I’d, I’d be quite happy to 

try.’ 1010, Female with ILD >65 years old 

 

Adverse effects of the intervention were an important influence for participants discontinuing 

the trial and were reported by both participants who were interviewed after withdrawing from 

the trial. 

‘I just sat up in bed looking at the tablets and thinking, should I chance it tonight or not, 

because I knew how I might feel a bit groggy the next day, so it put you off taking the tablet’ 

1019, Female with ILD >65 years old 

 

Discussion 

This study identifies important considerations which may influence recruitment and retention 

in clinical trials. We found that the relationship between patient and professional, potential for 
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benefit, trial processes and the intervention all influenced the decision to participate in the 

trial. The relationship with the research team and continuity, perceived benefit, and aspects 

relating to trial processes and the intervention influenced the decision to remain in the trial. In 

this trial recruitment targets were met and attrition levels were low, suggesting that a person-

centred approach can support successful recruitment and retention. 

What influences potential participants to take part in a clinical trial (or not) is recognised to be 

a complex multifactorial process (34-39). In this study we found that the initial approach by 

both clinician and researcher was key in developing a genuine relationship built on trust, a 

concept which has been identified as important when deciding whether to participate in a 

clinical trial (34, 35, 40). In this study participants described the potential benefit to self and 

others as a motivating factor, comparable to the findings of previous qualitative research 

conducted in the palliative care setting (37). While concerns about randomisation and the 

potential for side effects can be deterrents to participating in a clinical trial (36), this was not a 

major influencing factor for the participants we interviewed. The trial design was important 

and attempts to minimise burden were viewed favourably by participants. This is an important 

consideration as missing data in trials has been shown to increase with the number of 

questionnaires/ tests (17). 

In this study the relationship between the patient and professional was crucial, and particularly 

important when considering what influenced people to remain in the trial. Feeling listened to, 

being treated with respect, and having their needs understood were important influences 

supporting retention. The continuity of the research team was also important, and enabled 

participants to build up a trusting relationship over the trial duration; one participant referred 

to this as ‘feeling like part of the family’. In addition, participants praised the research team for 

the extra time taken during trial visits. This ensured that individuals did not feel rushed and 

allowed assessments to be completed in the participant’s own time. These finding have 

implications for the set-up of research teams across trials. While our results highlight the 

importance of developing a genuine patient professional relationship, this needs to be 

balanced so that patients do not feel coerced to take part or remain in a trial. Training and the 

use of standard operating procedures are also crucial to ensure that assistance with 

questionnaires is applied in a consistent manner. Although there are often concerns about 

including people with advanced disease in studies, research suggests that those living with 

advanced disease want the opportunity to be involved in research, and report it to be a 

positive experience from which they benefit (41). 
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The design of the trial and trial processes were also important considerations, particularly for 

trial retention. It has been suggested that an individualised design, based around individual 

capabilities, which enables participation alongside the other challenges in life may impact 

positively on trial retention (19). We applied a person-centred approach by providing clear trial 

related information, offering home visits, involving the carer, and assisting with trial related 

questionnaires. PPI was crucial and feedback from representatives ensured that that the trial 

worked around the patient, and not the other way around. 

The results of this study have important implications for policy and funding. In our trial a small 

dedicated research team facilitated a genuine relationship based on open communication, 

knowledge and the perceived skillset of the researcher. Home visits and spending time with 

the participant, often helping them to complete trial questionnaires (63% of participants in this 

trial) was important. Time and resource constraints have been acknowledged as a limitation in 

other studies and if we are to improve retention within trials we need to ensure that funding 

allows adequate resource allocation to spend time supporting participants with trial processes 

(26). While our study suggests a benefit to having the same researchers working across all 

stages of a trial, current funding models in the UK focus specifically on recruitment and not on 

retention and therefore the funding for follow-up often needs to be pooled from other 

budgets (42). In practice, continuity of research staff is not a commonly reported outcome and 

so it is difficult to know the impact of this across different specialties, and for larger trials. To 

ensure that the same researchers are able to work across trials funding models need to be 

revised to rebalance of emphasis of recruitment and retention (43). 

It is important to acknowledge that the researchers in our trial all had training and experience 

working with people living with advanced disease. Participants valued the personal attributes 

of the professional, a quality which has been identified as critical in person-centred care (32). 

Characteristics which have previously been identified as important for Palliative Care 

Professionals include: interpersonal skills, a willingness to listen, being someone the patient 

feels able to talk to, demonstrating an interest in knowing patients’ as people, and recognising 

that patients may need to feel in control (32, 44). Therefore the attributes of professionals 

delivering PCC and Palliative Care are closely aligned (45). Increased opportunities for the 

training of research staff has been highlighted as important if we are to improve retention in 

clinical trials in the future (20, 43). 
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So how can PCC be applied to clinical trials in practice? 

To improve retention clinical trials need to be individualised, with processes in line with 

individual capabilities, and considered alongside the other challenges in life (19). We propose 

that implementing a person-centred approach can support recruitment and retention. Our 

model focuses on three key areas: development of a genuine relationship between the 

participant and professional, enabling participation, and ensuring trial processes are person-

centred (figure 2). Education and training can help to provide professionals with the required 

knowledge and skillset and ensure that trial assessments are tailored to the holistic needs of 

the individual. Continuity of research team provides an opportunity for the researcher and 

participant to build a genuine relationship during the trial period. Person-centred trial 

processes such as home visits and helping participants to complete trial related questionnaires 

helps to minimise the burden for participants.  

 

Figure 2: The Person-centred trial in practice 

 

 

Strengths and limitations 
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To our knowledge this is the first study to consider what influences people to take part and 

more importantly remain in a clinical trial in the context of advanced disease. The study used 

in depth interviews and despite the use of convenience sampling achieved variation with 

participants across all characteristics identified to be important. While a single researcher 

conducted all of the interviews, interpretation bias was minimised by use of a reflexive diary, 

double coding of a subset of transcripts, and discussion of findings within the research team. 

The study was limited by one female researcher (NL) with a medical background conducting all 

of the interviews. In addition some of the interviewees had met this researcher during the 

feasibility trial, therefore increasing the risk of social desirability bias, and participants may 

have been reluctant to offer criticisms about the trial intervention and/ or processes. The time 

period between the trial ending and a qualitative interview being conducted varied, and this 

may have increased the risk of recall bias in the qualitative interviews. Some interviews were 

conducted with a carer present which may have impacted on the answers given. Although we 

achieved a varied sample of trial participants, we only interviewed two participants who did 

not complete the trial, and were not able to interview anyone who declined to participate in 

the trial. 

The trial itself was of short duration with an arguably simple intervention and may therefore 

be perceived as easier in terms of recruitment and retention when compared to a longer trial 

or one of a complex intervention. However, challenges with recruitment (in part due to 

eligibility) and high attrition levels have previously been demonstrated in short duration drug 

trials conducted in people with advanced disease (5). 16 of the interviews were conducted 

with male patients which is reflective of the main trial participants. This is similar to other trials 

(46) and may reflect that fact that chronic lung disease has previously been considered to be a 

condition predominantly affecting men (47). It has however recently been acknowledged that 

women remain underrepresented in chronic lung disease trials and this should be addressed in 

future research (48). With an aging population, an increasing number of people are living with 

chronic and complex conditions and multimorbidity. The findings from our study are therefore 

relevant and important for clinical trials in the future. 

 

Conclusions 

This study identifies important considerations which influenced the decision to participate and 

remain in a feasibility trial of mirtazapine for chronic or refractory breathlessness. Results 
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should be considered within the context of the existing literature which suggests an increasing 

role for a person-centred approach in trials. Patient and public involvement can help to 

identify how aspects of a trial can be more person-centred and should be incorporated at all 

stages of trial design. We propose that prioritisation of the relationship between the patient 

and the professional, ensuring the trial design is as person-centred as possible, and enabling 

people to participate with processes in line with individual capabilities may improve 

recruitment and retention in clinical trials in advanced disease. The results of this study have 

potential implications for the future funding of trials, and highlight the importance of having a 

dedicated research team who are able to build a genuine relationship with participants 

throughout the duration of a trial. Our model of the person-centred trial should be considered 

when designing a clinical trial, ideally at the prefunding stage and involving PPI representatives 

across all stages of trial development and analysis. Future work should aim to evaluate the 

application of a person-centred approach to clinical trials in different settings. 
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Chapter 9 –Discussion 

 

9.1 Main findings 

This thesis aimed to explore the feasibility of, and ways to optimise recruitment, retention, and 

outcome measures in a double blind randomised controlled trial of mirtazapine for chronic or 

refractory breathlessness. The thesis found that a person-centred approach was recognised 

and valued by participants and appeared to support trial recruitment and retention. Key 

aspects of the person-centred trial included: prioritisation of the relationship between the 

patient and professional; person-centred processes including home visits, assistance with 

questionnaires, and involvement of the carer; and enabling people to participate by having 

processes in line with individual capabilities. The results from my mixed-methods study found 

that change in experience of breathlessness was commonly captured by the NRS worst, NRS 

average and CRQ. The NRS worst appeared to capture change most frequently out of all the 

measures. A key finding was that the NRS worst appeared to capture changes across multiple 

domains suggesting that although it is a single item measure, it is possible that is measures 

more than one construct. Future work should ensure the validity of this specific format of 

question, however, from this study the NRS worst appears to be the most useful outcome 

measure in this type of trial, and for this type of intervention. 

This is important because chronic or refractory breathlessness is common, distressing, under 

researched, and lacking effective treatments (5-7, 12, 16, 27). New treatments are needed, but 

to evaluate these successfully we need to be able to deliver trials and have the right outcome 

measures (71, 72, 131). Although a number of PROMs have been validated to assess 

breathlessness there remains little consensus about which to use and when (71, 131, 132). 

There is also uncertainty about the extent of which currently used outcome measures capture 

the changes which are important to people. To determine the effectiveness of new treatments 

clinical trials are needed, which involves recruiting and retaining people. Conducting research 

among people with advanced disease presents challenges, including; difficulty recruiting 

participants, high attrition rates, and unpredictable disease trajectories (22, 23, 89, 90, 99, 

100, 116, 133). This thesis aimed to fill this evidence gap and provide recommendations on 

how to optimise recruitment, retention and the selected outcome measures in a randomised 

controlled drug trial for chronic or refractory breathlessness. 

 



154 
 
 

 

9.2 How the concerns of people living with breathlessness inform outcome 

measurement  

 

9.2.1 The main concerns of people living with breathlessness 

A first key step in the thesis was to understand what the concerns of people living with 

breathlessness are and how important changes might be captured using outcome measures. 

The choice of outcome measure in a randomised controlled drug trial for chronic or refractory 

breathlessness is key and needs to capture the concerns that matter to those experiencing it, 

but also be able to detect any effect of the intervention. Previous qualitative studies have 

explored the experience of living with breathlessness, often with the purpose of identifying 

unmet need (80-82), exploring experience of care and access to services (83-85), and 

understanding the impact on carers (16, 86). 

I conducted a thematic synthesis of the concerns of people living with advanced disease and 

experiencing breathlessness with the aim of informing outcome measurement. During my 

systematic search I did not identify any studies which had previously attempted to do this. 

Therefore, my review made an original contribution to the field. Thirty-eight studies were 

included with a total of 672 participants. My systematic review found that people with 

advanced disease living with breathlessness have concerns across six domains; 1) the physical 

symptoms of breathlessness and subsequent effect on function; 2) the emotional impact; 3) 

the spiritual distress experienced; 4) the social impact of breathlessness; 5) concerns relating 

to aspects of control; and 6) the context of breathlessness (acute episode or chronic). The 

main concerns were comprehensive and wide ranging extending far beyond a single episode of 

breathlessness and impacting significantly on those around them. 

 

9.2.2 Model of total breathlessness 

While conducting the thematic synthesis I considered how concerns mapped onto existing 

models of breathlessness. The model of ‘total dyspnoea’ was proposed by Abernethy and 

Wheeler in 2008 and based on the concept of ‘total pain’ (134, 135). The model considers the 

experience of breathlessness across physical, psychological, social and spiritual domains but 

was not based on any published breathlessness literature. During the process of thematic 

analysis themes were generated, many of which appeared to fit within the model of ‘total 
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dyspnoea’. However, I also identified important themes which did not fit within this model. I 

therefore decided to further develop the model, based on that of ‘total dypsnoea’ but 

incorporating the additional findings. 

This final model of ‘total breathlessness’ included six domains; physical, emotional, spiritual, 

social, control, and context (Figure 4)(87). Psychological was changed to emotional to reflect 

the significance of emotions as part of the experience of breathlessness in the qualitative data. 

Control and context were also added as new domains. Participants described the importance 

of control during an immediate episode of breathlessness where a lack of control often 

resulted in crisis help-seeking. Control was also described in the wider context of a person’s 

life, in particular the unpredictability of breathlessness made it difficult to make definitive 

plans or be spontaneous. Context was also added as a domain. Participants described concerns 

relating to an episode of breathlessness and also in the wider context of living with chronic or 

refractory breathlessness. The context of a concern was important and could shape an 

individual’s response. If clinicians understand the context within which a concern is positioned, 

they may be more able to tailor management strategies, and enhance coping for patients. 

While concerns can be described within a single-domain, most are not exclusive to one, and 

there is a considerable overlap between domains as demonstrated in the model.  

 

Figure 4: Model of ‘total breathlessness’(87) 
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9.3 Similarities and differences between thematic synthesis and mixed methods 

study: Implications for outcome measurement 

My thematic synthesis identified that people with advanced illness experiencing 

breathlessness describe concerns across multiple-domains (87). To meet the aim and 

objectives of this thesis it was next important to explore what outcomes are important to 

participants in a drug trial for chronic or refractory breathlessness and to what extent these 

are captured using standard measures. If we accept that breathlessness is a multidimensional 

experience, and people experiencing breathlessness describe concerns across multiple-

domains, then a multiple-domain outcome measure may be most likely to capture this range 

of concerns. Patient report is considered the gold standard for assessing breathlessness and 

therefore a mixed methods study was considered the most appropriate method to test this 

hypothesis (136). 

I conducted a mixed methods study embedded within a randomised trial comprising 

qualitative interviews conducted at the end of the trial, and outcome measure data collected 

pre and post intervention. Participants were asked about whether they had perceived a 

change during the trial period, and if so what had changed. Change in patient experience of 

breathlessness in the qualitative interviews was then compared at an individual level to the 

change score for three commonly used outcome measures; the CRQ (a multiple-domain 

measure); the NRS worst and the NRS average (both single domain measures). These measures 

were chosen based on current guidance which recommends combining a single-domain 

measure with a multiple-domain measure in breathlessness research (71, 72). 

Participants described important changes in their experience of breathlessness across multiple 

domains during the trial supporting the model of ‘total breathlessness’. Changes in the 

qualitative data were commonly captured in all three outcome measures. There was 

agreement between the qualitative data and the CRQ in 15 of 21 cases, the NRS average in 16 

of 21 cases, and the NRS worst in 18 of 21 cases. These findings were slightly unexpected 

considering the findings of my thematic synthesis which appeared to suggest that a 

multidimensional measure would be most likely to capture concerns across the multiple 

domains of ‘total breathlessness’. In fact, both NRS measures did well, and the NRS worst 

appeared to capture change most frequently out of all the measures.  
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It is helpful to consider why this might be. Although our model of ‘total breathlessness’ could 

be incorrect, previous research describes breathlessness as being ‘derived from interactions 

between physiological, psychological, social, and environmental factors’ which would support 

the domains of our model (1). Also, in the qualitative interviews trial participants described 

important changes in their experience of breathlessness across the six domains of ‘total 

breathlessness’. We should also consider whether the questions asked in the qualitative 

interviews were the right ones, and whether this may have impacted on the results. Within our 

topic guide participants were asked to describe if the drug had changed how they felt. 

Participants were then sometimes prompted with questions about their breathing, sleep, 

appetite or drowsiness. However, no specific questions were asked which related to the six 

domains of ‘total breathlessness’ so it seems unlikely the questions impacted on our results. I 

will now consider the results for each of the measures. 

 

9.3.1 Chronic Respiratory Questionnaire  

The CRQ is a twenty-item health-related quality of life questionnaire originally validated 

through a series of studies spanning item development, reproducibility, and responsiveness 

(77, 137). In this trial the CRQ was completed at baseline, day 14 and day 28, and a change 

score was calculated from baseline to day 28. Results from my mixed-methods study found 

that change in experience in the qualitative data was captured in at least one domain of the 

CRQ for 15 of the 22 participants, most commonly the emotion or mastery domain, and least 

commonly the dyspnoea domain. 

When a change was perceived in the qualitative data, a clinically important change score was 

most commonly seen in the emotion or mastery domain of the CRQ. This could be because the 

intervention for the trial was an antidepressant medication, and therefore the mechanism of 

action may have led to changes across these domains. Change in patient experience was less 

commonly captured in the dyspnea domain. This section of the questionnaire asks participants 

to identify five important activities and saw how short of breath each activity makes them feel. 

Our trial recruited people severely affected by breathlessness with an mMRC score grade 3 or 

4. This equates to ‘I stop for breath after walking 100 yards or a few minutes on the level’, or ‘I 

am too breathless to leave the house or become breathless while dressing’. It is therefore 

possible that despite an improvement in their experience of breathlessness, the activities in 

the dyspnea domain continued to cause severe shortness of breath, and therefore scores for 
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this domain did not reflect a clinically important change. It is therefore important to consider 

the validity of the measure for this population and in this type of trial. 

 

9.3.2 Numerical Rating Scale 

Some validity of the NRS as a measure of breathlessness was first proposed in 1998 in a study 

published by Gift et al. (73). In this study the scale was anchored with 0=no shortness of 

breath, and 10=shortness of breath as bad as can be, accompanied with the statement: 

‘Indicate how much shortness of breath you are having right now’. The validation was based 

on correlation of NRS scores in comparison to Visual Analog Dyspnea Scale scores in patients 

with COPD at rest and following exercise. The validation was limited with no test of content 

validity or reliability. Increasingly the NRS is adopted as a primary outcome measure in 

breathlessness trials, but often accompanied by a different statement or question (Appendix 

10: Wording of NRS Across Studies). Two common iterations are the NRS average accompanied 

by the question ‘How has your breathlessness been over the last 24 hours on average?’, and 

the NRS worst accompanied by the question ‘What is the worst your breathlessness has been 

over the last 24 hours?’. Yet based on a search of the literature up until December 2019 

neither of these iterations of the NRS have been subjected to rigorous psychometric testing 

(138). 

Results from my mixed-methods study found that change in experience in the qualitative data 

was captured in the NRS average in 16 of 21 cases, and the NRS worst in 18 of 21 cases. In this 

study the NRS average appeared to capture changes in the physical domain consistently. In 

comparison the NRS worst appeared to capture changes across multiple-domains including 

physical, emotional, spiritual, social, and control. It is therefore possible that the NRS worst is 

measuring more than one construct despite being a single-item outcome measure. These 

findings also suggest that the statement/ question which accompanies the NRS 0-10 scale 

might impact on what construct is being measured. 

  

9.3.3 Use of the numerical rating scale in pain and how might this inform use in breathlessness 

Given that the NRS is commonly used in breathlessness research it is helpful to consider the 

wider use of it. Numerical rating scales are increasingly used to assess symptoms and are the 

most common outcome measure in pain research (139). However, a systematic review of 

studies assessing pain intensity identified similar discrepancies in how numerical rating scales 
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are used, often varying in length, the time period asked about, number of response options 

and verbal descriptors (140). The review highlights the importance of psychometric testing, 

and suggests that consistency of wording, time frame, and format is important, particularly if 

comparisons are to be made (140). 

The Brief Pain Inventory (BPI) is perhaps the most commonly used outcome measure in pain 

research, shown to capture three dimensions of pain; severity, activity interference, and affect 

interference (141). All statements use a 0-10 numerical rating scale, the severity questions 

anchored with 0 = no pain and 10 = pain as bad as you can imagine it, and the interference 

questions anchored with 0 = does not interfere and 10 =completely interferes. The measure 

includes four severity items and seven interference items, and has undergone extensive 

psychometric testing including; content, criterion, and construct validity; internal consistency, 

and test-retest reliability (142-144). While the three dimensions have been shown to be 

interpretable across different levels of pain severity in psychometric testing (mild, moderate 

and severe), they were prominent and interfered with most when pain was severe (143). In 

addition, the ‘pain at its worst’ item of the BPI has been shown to correlate best with 

functional interference score (145). 

This suggests that outcome measures which ask about ‘worst’ or ‘most severe’ pain 

incorporate several dimensions of pain and not just severity. This is supported by research 

conducted in patients with mesothelioma who were asked about the concept of worst pain 

(146). One participant stated I ‘would mark 10 if the pain was so intense that I was unable to 

essentially perform the tasks in my life’ (146). In another study nursing students described 

worst pain to include emotion and existential distress, and represent more than just pain 

(147). 

The results from my mixed methods study support a similar pattern in breathlessness and 

suggest that when we ask people about their worst breathlessness this encompasses more 

than just breathlessness severity. This could be because breathlessness is subjective and the 

experience for one individual is different to another. Therefore ‘worst breathlessness’ for one 

person may focus predominantly on the physical limitations, but for someone else it may be 

the emotions experienced, or the social impact which are the distinguishing elements. 

Therefore, asking about ‘worst pain’ or ‘worst breathlessness’ might be interpreted 

individually based on what is important to the person. The results of this study suggest that 

the NRS worst using the question ‘‘How bad has your breathlessness felt at its worst over the 

past 24 hours?’’ is able to capture change in patients’ experience of breathlessness across 
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domains known to be important to patients, and support its use as a primary outcome 

measure for this type of trial and this type of intervention. 

 

9.3.4 Implications for outcome measures in breathlessness 

The results from my mixed methods study has identified important questions about the 

terminology used to describe outcome measures in breathlessness, and how these measures 

are validated. As discussed in chapter 3, while many measures have been developed to assess 

and measure breathlessness, there remains little guidance about which to use and when (71, 

72, 131). The terminology used to describe these measures remains inconsistent and measures 

like the NRS have been described as single item, single domain and unidimensional in the 

literature (1, 71). The results of my mixed methods study suggest that while the NRS is a single 

item measure, it is most likely capturing more than one construct, and should therefore not be 

described as a single domain or unidimensional measure. 

The results of my mixed methods study also raise questions about how outcome measures in 

breathlessness are validated. While the NRS is increasingly adopted as a primary outcome 

measure in breathlessness trials, the original validation work was solely based on correlation 

of score to the Visual Analog Dyspnea Scale and included no test of content validity or 

reliability (73). Ideally the psychometric evaluation of a measure will include an assessment of 

validity, internal consistency, reliability, responsiveness, and interpretability. However, 

systematic review shows that many measures have not been adequately evaluated (148). To 

determine the effectiveness of breathlessness interventions we need to have valid measures, 

but more importantly we need to know what we are measuring. While the NRS worst appears 

to be the most useful outcome measure in this type of trial and for this type of intervention 

future work should aim to determine the psychometric properties of this measure. 

 

9.4 Feasibility of a randomised controlled trial for chronic or refractory 

breathlessness in advanced disease 

This thesis also aimed to explore the experience and feasibility of trial processes and what 

influences participants to take part and remain in a drug trial for chronic or refractory 

breathlessness. Feasibility of the trial was considered using screening and recruitment data as 

well as results from my qualitative interview study conducted at the end of the trial. I first 

discuss the findings from the screening and recruitment data. I then discuss the results from 
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my qualitative study including what influenced participants to take part and remain in our trial 

of mirtazapine for chronic or refractory breathlessness. 

 

9.4.1 Screening and recruitment 

The screening to recruitment ratio for our trial was 6.4 to 1, which is favourable compared to 

other randomised controlled trials in palliative care, some of which report a screening to 

recruitment ratio as high as 15 to 1 (128, 129). It is interesting to consider why this might be. 

One key difference in the screening and recruitment data in our trial compared to others also 

conducted in advanced disease is the proportion of ineligible patients at the screening stage. In 

our trial the number of ineligible patients screened was quite low, only 259 people out of a 

total of 409. Guidance for the reporting of randomised controlled trials in palliative care states 

that all potential cases should be identified and reported (91). However, in our trial it was 

unrealistic for the research team to screen every patient in every clinic or on every hospital 

ward due to limited resources. Therefore, screening data relied on the clinicians based in each 

individual setting. It is therefore possible that some potential participants were not identified 

and/ or referred into the trial. It is also possible that clinicians pre-screened patients and only 

referred in those they considered to be eligible. 

The reporting of screening and recruitment data in randomised controlled trials is inconsistent 

despite CONSORT stating that the number of people assessed for eligibility in a trial should be 

reported (149). In a recently published double blind randomised controlled trial of sertraline 

for symptomatic chronic breathlessness, it was reported that out of 249 people screened 223 

were randomised. This is a very low screening to recruitment ratio particularly for this 

population, and I would expect there was a pre-screening stage which has not been reported 

for this study (64). The SEAR (Screening, Eligibility, Approach and Randomisation) framework 

was developed with the aim of standardising what is recorded during the recruitment process 

(150). 

Randomised controlled trials often have strict inclusion and exclusion criteria and it can be 

challenging to identify eligible participants to recruit. However, if the inclusion and exclusion 

criteria is not specific enough, the population can become too heterogeneous for the question 

being asked. A recently reported double blind randomised placebo-controlled trial of 

sustained-release morphine describes making changes to their eligibility criteria due to 

insufficient recruitment. The trial has originally planned to recruit people with an mMRC score 
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of 3 or more, however, due to insufficient recruitment this was changed to include those with 

a score of 2. The trial found no difference between the two arms, however people with COPD 

and an mMRC score of 3 or 4 had a statistically and clinically significant reduction in their worst 

breathlessness score (151-153). This supports other research which found that it is those most 

severely affected by breathlessness who are most likely to benefit from opioids (61). These 

findings demonstrate the importance of selecting the right population when designing a 

clinical trial (151-153). 

Most of the participants in our trial were recruited from outpatient clinics or through database 

screening and not from inpatient wards. This is different to previous studies in advanced 

disease which have reported the highest recruitment from hospital inpatients and lowest from 

the community (95). To be eligible for our trial participants were required to be clinically stable 

with no changes to the management of their underlying condition within the last week. 

Therefore, it is not that surprising that we did not recruit many participants from acute 

hospital wards. We focused on attending outpatient clinics which were more likely to have 

stable and therefore eligible participants, having a presence in the clinic setting is a strategy 

which has been shown to lead to higher levels of recruitment (95). 

Recruitment from the oncology setting proved particularly difficult and most of the 

participants in our trial had a diagnosis of chronic lung disease, either COPD or ILD. There 

appeared to be several reasons for the low intake of participants with a cancer diagnosis in our 

trial. Firstly, there seemed to be reluctance from the oncology clinicians to refer patients into 

the trial. Informal feedback suggested that clinicians felt their patients ‘weren’t ready’ for a 

palliative care trial and that by referring them they would somehow be ‘giving up on them’. 

This is supported by the findings of other trials in advanced disease, in which gatekeeping has 

been identified as a significant issue which can affect accrual rates (90, 154-156). It also 

seemed that this group of patients were focused on different priorities at this time (for 

example getting well enough so that they could be given an anticancer treatment). 

Finally, patients were only eligible for the trial if they were not currently receiving any 

anticancer treatment. Recruitment at the London site was from a tertiary cancer centre, and 

therefore it was unlikely to identify patients not currently receiving anticancer treatments. 

Ineligibility due to concurrent anticancer therapy was the commonest reason for ineligibility in 

a large observational multicentre palliative care study recently conducted (90). These findings 

could reflect advancements in cancer treatments, and the development of oral treatments, 

which may therefore continue until much later in the disease process. 
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9.4.2 What influences participants to take part and remain in a drug trial for chronic or 

refractory breathlessness 

I also wanted to understand what influences participants to take part and remain in a in a drug 

trial for chronic or refractory breathlessness. As discussed in chapter 3 recruitment and 

retention in clinicals trials remains an important challenge which can impact on the validity of 

results by introducing bias and reducing power. What influences people to take part in a 

clinician trial (or not) is recognised to be a complex and multifactorial process (157-161). 

Retention is also important, although far less researched, and has been identified to be a top 

priority (96-98), with high levels of attrition a well-recognised problem (23, 99, 116). To meet 

this objective, I conducted a qualitative study at the end of the trial. My qualitative study 

identified important considerations which may have influenced recruitment and retention in 

our trial. Prioritisation of the relationship between the patient and professional, ensuring a 

person-centred trial design, and enabling people to participate by having processes in line with 

individual capabilities appeared to successfully support recruitment and retention. These 

results are now discussed in the context of the wider literature. 

 

9.4.3 Influences on recruitment  

My qualitative study found that the relationship between the patient and professional, 

potential for benefit, trial processes, and the intervention all influenced the decision to 

participate in the trial. The relationship between the patient and professional was important 

and trial participants described how being approached by their usual clinician appeared to 

validate the authenticity of the trial. The initial encounter and subsequent relationship with 

the research team was also important, and clear communication of trial related material 

established confidence in the research team. Trust in healthcare professionals and the quality 

of information provided are both identified in the literature as being important factors that 

influence trial participation (157, 158). In this study participants described the value of having 

clear yet detailed trial related information. Previous research has shown that the 

communication of complex trial related information is crucial to participation (159), and that 

participants value having additional written information which is accessible and they can 

revisit easily (161). This does however, need to be balanced alongside findings that lengthy 

information sheets can cause distress (88). 
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The possibility of potential benefit was a large contributing factor when deciding whether to 

participate in our trial. Some participants described being prepared to ‘try anything’ to help 

with their breathing, reinforcing quite how distressing it can be to live with chronic or 

refractory breathlessness. This is similar to findings from a questionnaire study of patients 

approached about participation in a clinical trial, which identified that motivations for trial 

participation included potential personal benefit and belief that the trial offered the best 

treatment available (162). Our trial was viewed by some as an opportunity to receive 

additional clinical input, with increased monitoring and the opportunity to be reviewed by a 

specialist. This supports findings from a questionnaire study conducted with women with 

breast cancer, in which participants described the perceived benefits of having extra scans and 

blood tests as part of the trial (161). 

For many, living with chronic or refractory breathlessness can be an isolating experience, and 

therefore the social aspect of participating in the trial was perceived as a potential benefit, 

with the trial providing an opportunity to meet other people including those who were in a 

similar position (for those attending the trials unit). Those living with advanced disease have 

previously described ‘having someone to talk to’ as a motivation to take part in research (160). 

Participants in this qualitative study also talked about their individual experience of receiving 

healthcare, and many felt that the trial was an opportunity to be involved, give something back 

to the health service, and advance science. This supports previous work in which altruism has 

been identified as a key motivator for trial participation (159-161). 

Trial processes and the intervention were also important influences for participation in our 

trial. The opportunity to be visited at home made people more likely to take part in the trial by 

minimising the burden of needing to travel. The trial design enabled patients to continue 

disease specific drugs which was a positive influence on trial participation. Interestingly the 

concept of randomisation was not described as a deterrent to participating as it has been in 

previous studies (159). In our study the intervention was perceived as simple and low risk, 

particularly because the trial drug was an already established medication licensed for the 

treatment of depression. Some participants described initial concerns about taking an 

antidepressant medication, however, this was mostly offset by implicit trust in the clinicians 

and researchers, and a belief that they wouldn’t be given anything which could cause harm. In 

our study there was a perceived low risk of harm or side effects from the trial medication, 

which is important, as invasiveness of an intervention and potential for side effects have both 

been shown to be deterrents to participating in randomised trials (159, 161). 
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9.4.4 Influences on retention  

The relationship and continuity of the research team, perceived benefit, and aspects relating 

to trial processes and the intervention all influenced the decision to remain in the trial. The 

importance of the relationship between the participant and the researcher was identified 

across all interviews in my study and was substantial when considering the reasons why people 

remained in the trial. The personal attributes of the researcher were key, and participants 

described the importance of effective communication, being treated with respect, and not 

feeling rushed during trial visits. Continuity was also important and enabled participants to 

build up a stronger participant-professional relationship.  

My findings support those from a study conducted across clinical trials units in the UK, which 

aimed to assess current practice of interventions to improve recruitment and retention and 

identify future priorities (163). The study comprised a survey and workshop with staff 

members, and the findings highlight perceived importance of building and maintaining 

relationships with patients to improve retention within trials. Additionally the study 

recommends training for staff as a priority, particularly focusing on communication skills and 

identification of patient priorities (163). All of the researchers in our trial had training and 

experience working in palliative care and with people living with advanced disease. 

Characteristics which have previously been identified as important for palliative care 

professionals include: interpersonal skills, a willingness to listen, being someone the patient 

feels able to talk to, demonstrating an interest in knowing patients’ as people, and recognising 

that patients may need to feel in control (164). It is therefore possible that previous training in 

communication skills and the personal attributes of our research team improved retention in 

our trial. 

Perceived benefits from the trial medication motivated people to remain in the trial. 

Participants described improved breathing, but also beneficial effects on sleep, fatigue and 

appetite, which for some led to increased confidence and an ability to be more active. 

Participants also perceived the regular monitoring they received during the trial to be 

beneficial and describing feeling ‘taken care of’ during the trial period. Research has shown 

how the perceived benefits of additional monitoring can influence recruitment into clinical 

trials (161), and while I cannot find any evidence that this also supports trial retention it seems 

a logical consideration. 
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Aspects of the trial design and intervention were also important when considering whether to 

remain in the trial. Participants described the importance of assessments being tailored and 

focused to their individual needs. The options for home visits and assistance with trial related 

questionnaires minimised the burden and were valued by participants. The intervention was 

perceived as being simple, well tolerated and participants found the chart provided a useful 

reminder. Trial duration was also important with a shorter duration felt to be more 

manageable. These findings supports those from a meta ethnographic synthesis of qualitative 

data in trials, and proposes that an individualised design, based around individual capabilities, 

which enables participation alongside the other challenges in life may impact positively on trial 

retention (100). 

These findings have important implications for policy and funding. In our trial a small dedicated 

research team facilitated a genuine relationship with trial participants based on open 

communication. Home visits and spending time with the participant, often helping them to 

complete trial questionnaires was important. Time and resource constraints have been 

acknowledged as a limitation in other studies and if we are to improve retention within trials 

we need to ensure that funding allows adequate resource allocation to spend time supporting 

participants with trial processes (165). Our study suggests a benefit to having the same 

researchers working across all stages of a trial, however, current infrastructure funding models 

in the UK (Clinical Research Networks) focus specifically on recruitment and not on retention 

and therefore the funding for follow-up often needs to be pooled from other budgets (166). To 

ensure that the same researchers are able to work across clinical trials funding models need to 

be revised to rebalance of emphasis of recruitment and retention (167). 

It is important to note that while there is an increasing literature around retention in clinical 

trials, the majority is review work which focuses on strategies to improve retention in 

questionnaire studies, for example though monetary incentives (168). Some primary studies 

have been conducted with staff from clinical trials units, however, there remains an absence of 

primary research focusing on trial retention with patients or trial participants themselves. To 

improve retention in clinical trials there is an urgent need for good quality primary studies 

which explore the barriers and enablers to trial retention from the participants perspective 

(100). 
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9.4.5 A person-centred care approach to recruitment and retention 

Our trial design aimed to optimise recruitment and retention by using a person-centred 

approach (Figure 5), which has been shown to enable engagement and improve patient 

outcomes in advanced disease (169-171) The design aimed to put the patient at the centre of 

the trial, and minimise study burden, therefore enabling participants to be actively involved 

and able to participate. We focused on developing a genuine relationship between the 

researcher and participant, with emphasis on continuity. All members of the research team 

had experience of working with participants with advanced disease. Burden from the trial was 

minimised by offering home visits and helping participants to complete trial related 

questionnaires to ensure a supportive system. In this trial recruitment targets were met and 

attrition levels were low, suggesting that a person-centred approach can support successful 

recruitment and retention. 

Figure 5: The person-centred trial, Lovell et al. 2020 

 

 

9.4.6 The intervention 

The findings from my qualitative data indicate that the trial medication was straight forward to 

take and well tolerated with few perceived adverse effects. One participant, however, did 

express concerns about the size and colour of the over encapsulated capsule, which was red, a 

colour they associated with danger. While over-encapsulation is commonly used in blinded 
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clinical trials, it does increase the size of the original dosage form, potentially making 

administration more difficult (172). The findings from this feasibility trial have recently 

contributed to a successful funding application for a full-scale trial. One of the changes in the 

full trial is that the placebo capsules will match the appearance of mirtazapine and not be over 

encapsulated, and therefore no larger in size or a different colour. 

We anticipated that some people might have concerns about taking an antidepressant 

medication. Qualitative interviews have identified a number of concerns for those being 

commenced on antidepressant medications including: the stigma around being diagnosed with 

depression and what others might think, concerns about taking a mind altering drug, the risk 

of side effects, and worries about addition and dependency (173). However, of the 83 people 

who declined to participate in the trial only 11 (13%) gave the reason that they did not like the 

thought of an antidepressant. While I only interviewed people who took part in the trial, some 

participants did express feeling apprehensive about the trial drug being an antidepressant 

medication. Some participants stated that they did not feel depressed, and therefore queried 

whether they should take an antidepressant. Others were concerned about potential side 

effects. These concerns were generally offset by trust in the clinicians and researchers, and a 

belief that they wouldn’t be given anything which could cause harm. 

The repurposing of existing inexpensive medications that are off patent and therefore widely 

available is an attractive option and has been effective in other areas of palliative care, for 

example antidepressants to treat pain (174). It offers an opportunity to deliver improved 

symptom control in a timely manner. As discussed in chapter 2 the mechanism of action of 

mirtazapine means it may be able to improve chronic or refractory breathlessness by 

modifying the processing and perception of afferent information in the brain (175). However 

mirtazapine is also being considered as a treatment for other symptoms in people with cancer 

including: nausea, pain, anxiety and sleep disorders (Appendix 11) (176). It is important to 

acknowledge that we do not currently have the evidence to support the use of mirtazapine in 

the treatment of chronic or refractory breathlessness, and patients should not be given 

medications which are ineffective and could cause harm. However sometimes even without 

definitive evidence, medications are prescribed off label, often for an unapproved indication, 

age group, dose, or route of administration, and a study of an inpatient palliative care unit 

identified that one third of prescriptions were done off label (177). Blinded randomised 

controlled trials are therefore urgently needed to provide appropriate evidence on the 

effectiveness of mirtazapine in reducing chronic of refractory breathlessness. 
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9.4.7 The changing terminology of breathlessness 

The terminology used to describe breathlessness is evolving and remains inconsistent in the 

literature as the debate continues. The ATS definition of ‘a subjective experience of breathing 

discomfort that consists of qualitatively distinct sensations that vary in intensity’ is perhaps 

most commonly referred to and includes all experiences of breathlessness(1). The terms 

intractable or refractory breathlessness were introduced to describe a more specific 

experience, where breathlessness persists despite treatment of the underlying disease (2, 30, 

35). When I initially started working on this thesis intractable or refractory breathlessness 

were commonly referred to in the literature, and this is reflected in the title for our feasibility 

trial, ‘Better Treatments for Refractory Breathlessness’. Around the same time the word 

chronic was also introduced into the literature and used to describe breathlessness lasting a 

specified period, commonly three months (32). However, in 2013 Simon et al described a new 

classification of breathlessness during which a person experiences a severe worsening of 

breathlessness intensity beyond the usual fluctuations in their perception (34). 

The term ‘chronic breathlessness syndrome’ has recently been proposed following a Delphi 

exercise and aims to create a common language across research and clinical disciplines (3). The 

agreed definition is ‘breathlessness that persists despite optimal treatment of the underlying 

pathophysiology and results in disability for the patient’ and acknowledges that the syndrome 

is often accompanied by episodes of more intense breathlessness and panic. These episodes 

have now also been defined as ‘episodic breathlessness’ following a Delphi survey (18). This is 

reflected in the publications incorporated in this thesis which use the term ‘chronic 

breathlessness’. For clarity I used the term chronic or refractory breathlessness in the main 

text of this thesis.  

But is there a value in defining breathlessness? We know that the experience of breathlessness 

is subjective and varies considerably between individuals (178). We also know that 

breathlessness is more than just a sensory experience and has considerable psychological, 

social, and spiritual impacts for individuals and their families. It is difficulty to consider how 

this complex experience can be condensed into one term. However, there are benefits to using 

established terminology. Breathlessness which persists despite optimal treatment is often 

described by patients as invisible and neglected by healthcare professionals. By giving this 

experience a common term we may be able to improve recognisability among healthcare 

professionals, and this is a first step towards improving the assessment and management or 
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chronic or refractory breathlessness. Additionally, a common term may also help to develop 

new clinical services and increase research in this challenging area. The terminology of 

breathlessness will likely continue to evolve, and agreement of a common language will be 

both helpful and beneficial in the long term. 

 

9.5 Strengths and limitations  

9.5.1 Design 

Once I had identified my research question it was important to consider which methodology 

was most appropriate. I chose to use a mixed methods approach with a qualitative dominant 

component (109). It is increasingly common to undertake qualitative research alongside RCTs 

and a systematic search of published literature and registered trials identified that qualitative 

research was undertaken with at least 12% of trials (179). The majority of these trials were of 

complex interventions with less than a third relating to drugs or devices (including surgery and 

acupuncture) (179). So why is qualitative research less common in randomised controlled drug 

trials compared to those of complex interventions? It may be that drug trials are perceived as 

being a simple intervention, which therefore does not need exploring in the same way as a 

complex intervention. However, there are aspects of feasibility relating to the intervention 

which are equally important in a drug trial compared to that of a complex intervention. These 

include willingness to be randomised, acceptability of the intervention including type of drug 

and concerns about side effects, the impact of the intervention, and process measures (Figure 

2). Understanding the acceptability of a trial medication is important as concern about 

medication is a common reason for trial discontinuation (180, 181). It is also important to 

acknowledge that qualitative work within drug trials can address complexities independent to 

the intervention, often relating to the trial population or environment (107, 179). The 

qualitative interviews enabled me to explore what outcomes were important to participants, 

as well as what influenced them to take part and remain in the trial. The quantitative data (for 

example the proportion of missing data and screening to recruitment ratios) provided context 

for the qualitative data and were also used as a measure of feasibility. Integration of the 

qualitative and quantitative data enabled me to explore the extent to which quantitative 

outcome measure data collected in the trial captured important changes in the experience of 

breathlessness as reported by participants in the qualitative data (182). 

As a physician working on the trial and recruiting participants at the London site, I was blinded 

to treatment allocation during the trial. This meant I was also blinded while conducting the 
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qualitative interviews. Blinding during mixed methods analysis, particularly of treatment 

allocation is desirable to reduce the potential risk of bias (183). However, when qualitative 

interviews are conducted as part of a blinded trial there can be potential for participant 

feedback to result in unblinding (184). This is particularly likely for trials where it is not possible 

to blind the participant, for example surgery. In comparison it is much simpler for the 

qualitative researcher to remain blinded in a drug trial. At the end of the trial I had the 

opportunity to be unblinded prior to analysis. I considered this carefully and decided to remain 

blinded. I believe this is a strength of the thesis and increases the confidence in the findings by 

reducing the risk of bias. 

 

9.5.2 Setting and population 

As discussed in chapter 6 recruiting people with advanced disease to participate in clinical 

trials is a challenge. People living with chronic or refractory breathlessness are often limited 

functionally and become fatigued quickly. We wanted to recruit those most severely affected 

by breathlessness identified to be mMRC scale 3 or 4. Other trials have struggled to recruit this 

population, and due to insufficient recruitment have resulted to changing their eligibility 

criteria to include people identified as mMRC scale 2 (153). A strength of this thesis was our 

person-centred approach to delivering the trial. By minimising the burden, we enabled this 

very sick cohort of people to be included. 58% of participants in our trial were identified as 

mMRC scale 4, which is considerably higher than other drug trials in chronic or refractory 

breathlessness (64, 153). Living with breathlessness can be unpredictable and it was common 

for participants to request for an appointment to be changed because they felt unwell or had 

been admitted to hospital. We were as flexible as possible often offering to change the time or 

date of appointment (the trial protocol allowed for assessments to be done +/- 1 day of the 

schedule) or visiting them in a different setting (for example hospital). 

The availability of Pulmonary Rehabilitation across sites was raised as an issue early on in the 

trial. One of the inclusion criteria was that the underlying condition had been optimised prior 

to entering the trial, and for those with COPD this included Pulmonary Rehabilitation (20). 

However, in some geographical areas due to the clinical services available, patients were 

having to wait several months to receive this. It was agreed that we needed to be pragmatic 

and ideally patients with COPD should undertake Pulmonary Rehabilitation prior to entering 

the trial, but that if there was a long waiting list, we decided that they could enter the trial 

first. 
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In the planning and development stages of the qualitative interviews I developed a sampling 

frame. This was based on characteristics considered to be important, for example age and 

gender. However, due to the limited pool of participants I decided to take a pragmatic 

approach and used convenience sampling, offering each trial participant the opportunity to 

participate in a qualitative interview. This approach to recruitment has been used in other 

qualitative studies conducted alongside randomised controlled drug trials (185). However, 

despite the use of convenience sampling I was able to interview participants with all the 

characteristics considered to be important, except for trial decliners. 

Quite quickly it became apparent that recruitment in some settings would be more challenging 

than others. For example, patients approached in the inpatient setting often had an acute 

illness and therefore either were not eligible to participate, and some were too sick in general. 

Recruitment from oncology proved particularly difficult and only 2 of those randomised had a 

cancer diagnosis. As described in section 9.4.1 there seemed to be several reasons for this 

including: ineligibility due to concurrent anticancer treat, gatekeeping from clinicians, and 

resistance from patients. Gatekeeping has previously been identified as a significant issue 

which can affect accrual rates (90, 154-156), and concurrent anticancer therapy was the 

commonest reason for ineligibility in a large observational multicentre palliative care study 

recently conducted (90). Due to limited resources I decided to focus on attending the lung 

disease clinics and not oncology. This is reflected in the higher numbers of participants 

recruited from these settings. 

 

9.5.3 Data collection and analysis 

I collected the data for all of the qualitative interviews which were conducted at the end of the 

trial. There are advantages to this in terms of rigour and I was able to ensure that the topic 

guide was delivered consistently. I had also collected the quantitative data at the London site 

which meant I understood the context for the interviews. During the quantitative data 

collection, I had the opportunity to build a relationship with trial participants. This may have 

facilitated them to feel more comfortable during the qualitative interview, resulting in rich 

data (186, 187). Conversely this also meant that some of the participants who were 

interviewed knew that I was a doctor, as I had consented them to come into the trial. This 

could have resulted in a bias, as participants may have answered questions in the way they 

thought I wanted them to, for example describing positive aspects of the trial and perceived 

benefits from the trial medication. The effects of social desirability bias have been shown in 
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other studies where participants underreported in order not to disappoint study staff (188). 

The risk of bias due to this was minimised by conducting interviews at the other two sites 

where I had not met participants. A comparison of results from the three sites did not identify 

any differences or discrepancies and therefore bias seems unlikely. 

Sometimes a carer was present during data collection of both quantitative outcome measure 

data, and the qualitative data. This may have impacted on how questionnaires were 

completed and how questions were answered during the qualitative interviews. The time 

period between the trial ending and the qualitative interview being done varied therefore 

increasing the risk of recall bias (189). This was particularly important for the interviews done 

in Nottingham and Hull which required me to travel. To be efficient time wise I would wait 

until several participants had consented to an interview before travelling to these sites. In an 

ideal situation there would have been three people conducting the qualitative interviews, one 

at each site, and therefore the interviews could have been done at a specified time after 

completing the trial. However, this would have been more resource intensive and expensive. It 

may have also reduced the consistency of how the topic guide was delivered. 

There were, however, some benefits to conducting the interviews at different time periods, 

and we were able to identify that some participants had requested to be prescribed 

mirtazapine by their General Practitioner once the trial had finished. I was able to do some 

interim analysis and explore aspects of feasibility for these participants (see section 8.4). These 

findings have influenced the design of the full-scale trial which will have a longer follow up 

period than the feasibility trial. It may have also been beneficial to conduct follow up 

interviews with participants. Serial interviews can give important insights into patients’ 

changing experiences of illness and help to understand evolving experience and needs (190). 

There was some variability in how outcomes measures were administered between sites. At 

some sites the participants were well enough to complete the questionnaires without 

assistance, at other sites the participants required the questions and answers to be read out. 

The use of prompting may have resulted in bias unintentionally. Attempts to made to minimise 

this risk of bias through use of a training manual. 

During analysis there was a risk of interpretation bias. I opted to remain blinded during the 

analysis phase, in an attempt to reduce the potential risk of bias (183). Additional attempts 

were made to enhance the credibility of the findings and reduce the risk of bias including; 

second coding of qualitative interview transcripts, field notes, use of a reflexive diary, and 

discussion of the main findings with other researchers and my supervisors (191).  
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9.5.4 Validity of NRS  

Issues with validity emerged after the NRS had been chosen as an outcome measure for the 

feasibility trial. In many ways this has become a strength of the thesis, by contributing to the 

literature. This thesis has shown that the NRS Worst, a single-item measure, was able to 

capture important changes in the experience of breathlessness across multiple domains during 

the trial. Furthermore, we have identified some important research questions. Future work 

should aim to determine the construct validity of the NRS when accompanied by different 

questions. This remains outside of the remit of this thesis. 

 

9.5.5 Personal reflections and learning  

This PhD study sat within a multicentre feasibility trial, Better-B. Working within an existing 

study was beneficial for several reasons. There was funding available to support the trial set up 

and delivery including applying for ethical approval and quantitative data collection. Specific 

timelines had been agreed for the delivery of the trial and this helped to ensure that 

momentum was maintained, and the trial remained on track. There were also some challenges 

of working within an existing study and initially I found it quite difficult to identify a research 

question which was separate from the main trial aim. However, outcome measures were an 

area of particular interest to me, and so this became a first focus for the thesis. I also found 

that I often didn’t know how much time it would take me to complete specific tasks and had to 

learn as I went along. Working within the Better-B trial made me appreciate how difficult it is 

to conduct a drug trial, particularly in advanced disease. I was surprised at how much time was 

required to screen and identify potential participants, only a number of which then entered 

the trial. I realised that the success of the trial to some degree is dependent on how engaged 

the clinicians are. I will try and remember this when I am working clinically and researchers’ 

approach me as the identifying clinician. 

I have a clinical background and previously worked at King’s College Hospital as a doctor prior 

to undertaking this PhD study. This meant that I knew some of the clinicians who were working 

in the settings that we were recruiting from, and possibly supported good referral rates at the 

London site. I also have experience of visiting people in their homes and therefore felt 

confident in doing so during the trial. Building up a rapport with participants quickly may then 

have contributed to the high levels of retention within our trial. However, having spent the 
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past seven years working clinically I did find the transition to being ‘a researcher’ difficult. 

Participants often knew I was a doctor as I had consented them for the trial originally. 

Therefore, I was sometimes asked clinical questions about their medical condition and ongoing 

management. I reflected on this issue with my supervisors and became more comfortable with 

explaining what my role was and would signpost participants if they had specific clinical 

questions they wanted to ask. 

The work in this thesis has changed the way I think about breathlessness. Previously when 

working clinically I would feel apprehensive if I was asked to review a patient experiencing 

chronic or refractory breathlessness. I now feel as though I have a better knowledge of the 

science, but also understand what may be important to those experiencing chronic or 

refractory breathlessness. I plan to incorporate this knowledge in my approach when assessing 

chronic or refractory breathlessness in the future. Conducting the qualitative interviews has 

also reminded me about the importance of listening to our patients. I think far too often as 

clinicians, we enter a consultation with our own agenda, and overlook the time it takes to 

really explore what is important to the person in front of us. 

During this thesis I have been surprised to learn that patients describe chronic or refractory 

breathlessness as ‘invisible’ and ‘neglected’. I therefore took the opportunity to do some 

public engagement work to increase awareness of the symptom. ‘The sound of anxiety’ was a 

live experiment held at the Science Gallery, King’s College London. Members of the public 

listened to recordings of breathless people and attempted to guess the cause of the 

breathlessness from four options (exercise, anxiety, chronic lung disease, and approaching the 

end of life) (192). We also asked participants to rate their own breathing between recordings 

using the NRS Worst. The experiment was part of a larger exhibition called ON EDGE: Living in 

an Age of Anxiety season and aimed to raise awareness about how common breathlessness is, 

and some of the different causes. Over two hundred and fifty people took part and we are 

currently analysing the results. Preliminary analysis does however suggest that participants 

appeared to become more breathless the more recordings they listened to. This has important 

implications for the carers of breathless people who are exposed to the sound of 

breathlessness on a daily basis.  



176 
 
 

9.6 Conclusions 

The research presented in this thesis used a mixed methods approach to explore the feasibility 

of, and ways to optimise recruitment, retention, and outcome measures in a double blind 

randomised controlled trial of mirtazapine for chronic or refractory breathlessness. Trial 

recruitment targets were met, and attrition levels were low, indicating that the trial design is 

feasible. However, I did identify new considerations which may influence recruitment and 

retention. The most important of these was the use of a person-centred approach. 

Prioritisation of the relationship between the patient and professional; person-centred 

processes including home visits, assistance with questionnaires, and involvement of the carer; 

and enabling people to participate by having processes in line with individual capabilities 

appeared to support recruitment and retention in this trial. 

This research also contributes new findings for outcome measures in breathlessness research. 

When testing new interventions in breathlessness research it is important that the selected 

outcome measures capture changes perceived as important to those living with breathlessness 

but are also able to detect any effect of the intervention. My systematic review showed that 

people with advanced illness experiencing breathlessness describe concerns across six 

domains of ‘total breathlessness’: physical, emotional, spiritual, social, control, and context. It 

is therefore important that outcome measures can capture important changes across these 

domains. My mixed methods study found that the changing experience of breathlessness 

during the trial was usually captured by the NRS worst, NRS average, and CRQ. Agreement was 

however highest with the NRS worst, which despite being a single item measure captured 

changes across multiple domains, suggesting it is measuring more than one construct. 

Findings from this research also raise questions about how outcome measures in 

breathlessness are validated. The NRS is increasingly adopted as a primary outcome measure 

in breathlessness trials, however, the original validation work was solely based on correlation 

of score to the Visual Analog Dyspnea Scale and included no test of content validity or 

reliability. While the results presented in this thesis suggest that the NRS worst may be a good 

candidate primary outcome measure in this type of trial. Future work should ensure the 

validity of this specific format of question. 

There are important implications of this work. My model of total breathlessness provides 

clinicians with a practical framework they can use to assess breathlessness in clinical practice. 

Recognising the importance of control and context can help clinicians to tailor management 

strategies and enhance coping for patients. Additionally, the findings of my mixed methods 
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study suggest that the NRS worst may be able to capture important changes in experience of 

breathlessness across multiple domains. The NRS worst is short, simple to complete and could 

be easily integrated into routine clinical care. The findings from my qualitative study 

demonstrate the importance of a person-centred approach to clinical trials and have potential 

implications for the future funding of trials. While current research infrastructure funding 

models in the UK focus specifically on recruitment and not on retention, the results presented 

in this thesis highlight the importance of having a dedicated research team who are able to 

build good relationships with participants throughout the duration of a trial. Future work 

should aim to evaluate the application of a person-centred approach to clinical trials in 

different settings, and confirm the construct validity of the NRS worst using the rating question 

“How bad has your breathlessness felt at its worst over the past 24 hours?” 
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9.7 Key Implications for clinical practice, healthcare policy, and future research  

 

9.7.1 Clinical Practice 

The findings of this thesis have important implications for the assessment of breathlessness in 

clinical practice. While clinicians often recognise the significant impact of breathlessness for 

patients and carers, a lack of resources and training can leave them feeling ill-equipped when 

it comes to assessment and management (60). Primary care teams have a key role in the 

initiation and delivery of effective palliative care, and to support the management of these 

complex patients, training and educational resources are essential (193). My model of ‘total 

breathlessness’ was developed from a systematic synthesis of the literature (87), and provides 

clinicians with a simple yet practical framework they can use in clinical practice. The 

importance of all domains identified in the model was confirmed in the qualitative study 

embedded within the feasibility trial (138). 

PROMs are increasingly used in clinical practice to assess change in a person’s health status, 

quality of life, or symptoms over time (67). The use of PROMS in clinical practice, however, can 

be limited, due to time constraints and concerns about the burden of lengthy questionnaires 

for patients (70). This is particularly important when we consider those living with advanced 

disease. The findings of my mixed-methods study suggest that the NRS worst, a single-item 

measure may be able to capture important changes in experience of breathlessness across 

multiple domains (138). The NRS is short, simple to complete and could be easily integrated 

into routine clinical care. 

 

9.7.2 Healthcare Policy 

The findings of the research also have important implications for policy and funding. In our 

trial there appeared to be a clear benefit of having the same researchers work across all stages 

of a trial. Continuity helped to facilitate the development of a genuine relationship with the 

researcher and appeared to influence trial retention. Current funding models in the UK focus 

specifically on recruitment and not on retention and therefore the funding for follow-up often 

needs to be pooled from other budgets (166). To ensure that the same researchers are able to 

work across trials funding models need to be revised to rebalance of emphasis of recruitment 

and retention (167). 
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9.7.3 Future Research 

Chronic or refractory breathlessness is common and distressing with few effective treatment 

options. While there is some randomised controlled trial evidence from a Cochrane Review to 

support the use of parental and oral opioids (55, 56), optimal dosing and potential issues 

arising from long-term use and safety remains to be determined (57-59). The ‘Morphine and 

BrEathLessness trial’ (MABEL) is a multicentre randomised controlled trial of low dose 

modified release morphine or placebo which has recently opened in the UK (194). It is running 

across 12 centres with a target sample size of 158 participants, and aims to determine the 

effectiveness of effectiveness and cost effectiveness of low dose oral modified release 

morphine versus placebo on patient-reported worst breathlessness. 

While there is some evidence supporting use of opioids, new treatments are urgently needed. 

The findings from this feasibility trial have recently contributed to a successful funding 

application for a full-scale trial (195). ‘BETTER-B: Better treatments for persistent 

breathlessness’ plans to open to recruitment in March 2020 and aims to recruit 324 

participants from five countries. Participants will be randomised to receive mirtazapine or 

placebo for 56 days. The trial aims to determine whether mirtazapine is an effective treatment 

for chronic or refractory breathlessness. 

The research presented in this thesis shows that it is possible to recruit and retain people with 

advanced illness and breathlessness to a randomised controlled drug trial using a person-

centred approach. As more people approach the end of their lives with chronic and complex 

conditions, the need for robust research and evidence has never been greater, and future 

work should aim to evaluate the application of this approach to clinical trials within and 

beyond palliative care settings (196-198). The research presented in this thesis also suggests 

that a single item outcome measure, the NRS worst, can capture important changes in the 

experience of breathlessness across multiple domains. It may therefore be a useful outcome 

measure in this type of trial, and for this type of intervention. However, future work should 

consider the validity of this format of question. 

 

9.7.4 Recommendations for conducting a randomised controlled drug trial for chronic or 

refractory breathlessness in advanced disease 

The findings of the research presented in this thesis identify important considerations for the 

future conduct of a randomised controlled drug trial for chronic or refractory breathlessness in 
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advanced disease. Recommendations include prioritising continuity of the research team 

where possible, the provision of clear trial related information, having processes in line with 

individual capabilities, minimising study burden where possible, and ensuring outcome 

measures are short and straight forward to complete, yet capture what is important (Table 7). 

 

Table 7: Recommendations for conducting a randomised controlled drug trial for chronic or 

refractory breathlessness in advanced disease  

Area Recommendation 

Study Team Continuity of research team where possible 

Ethics Provision of clear trial related information 

Procedures Processes in line with individual capabilities 

Minimise study burden where possible (e.g. through home visits) 

Outcome measures Capture what is important to participants 

Short and straight forward to complete 

 

With an aging population, an increasing number of people are living with chronic and complex 

conditions and multimorbidity (196-198). The findings of this research may therefore also be 

relevant and important for the conduct of other clinical trials in the future. The MORECare 

Statement is a checklist of components which require consideration when designing and 

conducting research evaluating palliative and end of life care, and includes 36 best practice 

solutions to improve study quality and set the standard for future research (88). The 

MORECare collaboration was established by the UK Medical Research Council (MRC) and 

National Institute of Health Research (NIHR) to identify, appraise and synthesise best practice 

methods for research evaluating palliative and end of life care (88). MORECare focused on 6 

key areas for research: 1) participation and recruitment; 2) ethical considerations; 3) statistical 

analysis for attrition and response shift; 4) integration of mixed methods; 5) complex 

outcomes; and 6) economic evaluation (70, 120, 199, 200). It aimed to develop a statement of 

best research practice to complement existing tools that aid the conduct and reporting of 

research, for example the Consolidated Standards of Reporting Trials (CONSORT) (149). Results 

from systematic literature reviews, transparent expert consultations, and stakeholder 

workshops were synthesised to develop the MORECare guidance statement. I believe the 
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research presented in this thesis provide new items to be considered in any future revisions of 

the MORECare Statement.  
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Appendix 2 -Baseline Questionnaires
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Appendix 3 -Day 14 Questionnaires
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Appendix 4 -Day 28 Questionnaires
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Appendix 5 -Topic guide 

 

Topic guide 

 

You have recently taken part in a study called Better B. I would like to talk to you to 
understand your experience of taking part, what you expected, and what it was like. 

If you want to stop the interview at any point let me know. You don’t need to give a reason, 
and your clinical care won’t be affected. Everything you say will be kept confidential. 

Do you have any questions before we begin? 

 

Introduction/ Better-B 

What did you understand about the study? 

What was your experience of taking part? 

Prompt: Can you tell me a bit about that? 

 

Recruitment/ joining the study 

How were you asked to take part in the study? 

What was that like? 

Prompt: Who spoke to you? What were you told? Where were you at the time? 

 

What were your expectations? 

Why did you decide to take part? 

Prompt: What specifically did you want to see improved? What change were you hoping for? 

 

Trial processes/ taking part 

What did you understand about the treatment you received? 

Prompt: What did you think about taking an antidepressant medication? What do you 
understand about a placebo drug/ randomisation? 

 

How did you find taking the medication? 

Probe: Did you have any difficulties? How did you manage with your other medications? 
(Dosette Box/ Blister Pack/ Diary as reminder). 
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How did you being visited at home? 

Would you have preferred to have been seen somewhere else? 

 

How did you find it completing the questionnaires? 

Probe: What did you think about the questions we asked? Do you think they were the right 
questions? Did they capture what is important to you? 

 

Would anything have made it easier to take part? 

Probe: What were the downsides to taking part? 

 

Benefit 

Tell me in what ways the drug changed how you felt? 

Prompt: Did you notice any change in your breathing, sleep, appetite, drowsiness? 

 

What did you hope would change? 

For you what would be the most important change? 

Were there any changes you had not expected? 

 

Closing section 

Is there anything else that you think is important for me to know? 

Is there anything that has worried you during the course of this conversation? 

Is there anything else you would like to talk about? 
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Appendix 6 -Better-B Protocol
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Appendix 7 -Case Report Form
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Appendix 8 –Randomised, double-blind, multi-centre, mixed-methods, dose-escalation feasibility trial of 

mirtazapine for better treatment of severe breathlessness in advanced lung disease (BETTER-B feasibility) 
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Appendix 10: Wording of NRS Across Studies 

 

Manuscript Title Author/ Year/ 
Journal 

NRS wording 

No detail on wording in manuscript 

Fan Therapy Is Effective in Relieving Dyspnea 
in Patients With Terminally Ill Cancer: A 
Parallel-Arm, Randomized Controlled Trial. 

Kako J, 2018, 
JPSM. 

No detail on wording in 
manuscript 

Low-Dose Morphine for Dyspnea in Terminally 
Ill Patients with Idiopathic Interstitial 
Pneumonias. 

Matsuda Y, 
2017, Journal 
of Palliative 
Medicine. 

No detail on wording in 
manuscript 

The Effect of Using an Electric Fan on Dyspnea 
in Chinese Patients With Terminal Cancer. 

Wong SL, 
2017, Am J 
Hosp Palliat 
Care. 

No detail on wording in 
manuscript 

Inspiratory High Frequency Airway Oscillation 
Attenuates Resistive Loaded Dyspnea and 
Modulates Respiratory Function in Young 
Healthy Individuals. 

Morris T, 
2014, PLoS 
One. 

No detail on wording in 
manuscript 

Dyspnea scales in the assessment of illiterate 
patients with chronic obstructive pulmonary 
disease. 

Martinez JA, 
2000, Am J 
Med Sci. 

No detail on wording in 
manuscript 

Breathlessness Now 

Validation of the Dyspnea Exertion Scale of 
Breathlessness in People With Life-Limiting 
Illness. 

Sandberg J, 
2018, JPSM. 

How is your 
breathlessness right 
now? 

Verbal numerical scales are as reliable and 
sensitive as visual analog scales for rating 
dyspnea in young and older subjects. 

Morris NR, 
2007, Respir 
Physiol 
Neurobiol. 

How short of breath are 
you right now 

Effect of Prophylactic Fentanyl Buccal Tablet 
on Episodic Exertional Dyspnea: A Pilot 
Double-Blind Randomized Controlled Trial. 

Hui D, 2017, 
JPSM. 

Dyspnoea intensity now 

Impact of Prophylactic Fentanyl Pectin Nasal 
Spray on Exercise-Induced Episodic Dyspnea in 
Cancer Patients: A Double-Blind, Randomized 
Controlled Trial. 

Hui D, 2016, 
JPSM. 

Dyspnoea intensity 
“now” 

Magnetoencephalography to investigate 
central perception of exercise-induced 
breathlessness in people with chronic lung 
disease: a feasibility pilot. 

Johnson MJ, 
2015 BMJ 
Open. 

Breathlessness intensity 
‘now’, at maximal 
exertion, and then 
every minute during 
recovery. 

Assessment of dyspnoea in the emergency 
department by numeric and visual scales: A 
pilot study. 

Placido R, 
2015, Anaesth 
Crit Care Pain 
Med. 

Tell me on a scale of 0 
to 10, what is the level 
of your shortness of 
breath. 
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Effects of prophylactic subcutaneous fentanyl 
on exercise-induced breakthrough dyspnea in 
cancer patients: a preliminary double-blind, 
randomized, controlled trial. 

Hui D, 2014, 
JPSM. 

Intensity of dyspnoea 
“now” 

High Flow Oxygen and Bilevel Positive Airway 
Pressure for Persistent Dyspnea in Patients 
With Advanced Cancer: A Phase II Randomized 
Trial. 

Hui D, 2013, 
JPSM. 

Intensity of dyspnoea 
“now” 

Proposing a standardized method for 
evaluating patient report of the intensity of 
dyspnea during exercise testing in COPD. 

Hareendran A, 
2012, Int J 
Chron 
Obstruct 
Pulmon Dis. 

Subjects asked to 
indicate how much 
shortness of breath they 
are having right now 

Average and worst breathlessness 

Are within-person Numerical Rating Scale 
(NRS) ratings of breathlessness 'on average' 
valid in advanced disease for patients and for 
patients' informal carers? 

Wade J, 2017, 
BMJ Open 
Respir Res. 

What is the worst your 
breathlessness has been 
over the last 24 hours? 
How has your 
breathlessness been 
over the last 24 hours 
on average? 

Assessment of Breathlessness in Lung Cancer: 
Psychometric Properties of the Dyspnea-12 
Questionnaire. 

Tan JY, 2017, 
JPSM. 

Average breathlessness 
Worst breathlessness 
Breathlessness-related 
unpleasantness 
Breathlessness-related 
distress Patients' ability 
to cope with 
breathlessness 

Practical Dyspnea Assessment: Relationship 
Between the 0–10 Numerical Rating Scale and 
the Four-Level Categorical Verbal Descriptor 
Scale of Dyspnea Intensity. 

Wysham NG, 
2015, JPSM. 

How is your 
breathlessness right 
now? 
How has your 
breathlessness been 
over the last 24 hours, 
on average? 
What is the worst your 
breathlessness has been 
over the last 24 hours? 

An integrated palliative and respiratory care 
service for patients with advanced disease and 
refractory breathlessness: a randomised 
controlled trial. 

Higginson IJ, 
2014, The 
Lancet 
Respiratory 
Medicine. 

Indicate how much 
shortness of breath you 
are having on average 
over the last 24 hours? 
At worst at rest over the 
last 24 hours? 
On exertion over the 
last 24 hours? 

A randomised controlled trial of three or one 
breathing technique training sessions for 

Johnson MJ, 
2015, BMC 
Med. 

Worst breathlessness 
over the previous 24 
hours 
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breathlessness in people with malignant lung 
disease. 

Average intensity of 
breathlessness over the 
past 24 hours 
Distress due to 
breathlessness 
Coping with 
breathlessness 
Satisfaction with care of 
breathlessness 

Management of the respiratory distress 
symptom cluster in lung cancer: a randomised 
controlled feasibility trial. 

Yorke J, 2015, 
Supportive 
Care in 
Cancer. 

Average breathlessness 
in the past 24 hours 
Worst breathlessness in 
the past 24 hours 
Distress associated with 
breathlessness 
Unpleasantness 
associated with 
breathlessness 
Relief from 
breathlessness 
Ability to cope with 
breathlessness 

Repeat dose opioids may be effective for 
breathlessness in chronic heart failure if given 
for long enough. 

Oxberry SG, 
2013, Journal 
of Palliative 
Medicine. 

Average and worst 
breathlessness over the 
past 24 hours 
Distress, satisfaction, 
and coping with 
breathlessness 

A randomised trial of high vs low intensity 
training in breathing techniques for breathless 
patients with malignant lung disease: a 
feasibility study. 

Barton R, 
2010, Lung 
Cancer. 

Perceived severity of 
breathlessness (average 
and worst over the past 
24 h, and “now”) 
Distress caused by 
breathlessness 
Ability to cope with 
breathlessness 

The effect of resistance inspiratory muscle 
training in the management of breathlessness 
in patients with thoracic malignancies: a 
feasibility randomised trial. 

Molassiotis A, 
2015, Support 
Care Cancer. 

Perceived severity of 
breathlessness (average 
and ‘worst’ over the 
past 24 h, and “now”) 
and distress caused by 
breathlessness 
Ability to cope with 
breathlessness 

Minimally clinically important difference in 
chronic breathlessness: Every little helps. 

Oxberry SG, 
2012, Am 
Heart J. 

Intensity of average 
breathlessness over the 
past 24 hours 
Worst breathlessness 
over the past 24 hours 
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Short‐term opioids for breathlessness in 
stable chronic heart failure: a randomized 
controlled trial. 

Oxberry SG, 
2011, Eur J 
Heart Fail. 

Severity of average 
breathlessness 
Worst breathlessness 
over the past 24 h 
Breathlessness ‘now’ 
Coping with 
breathlessness 

Effect of palliative oxygen versus room air in 
relief of breathlessness in patients with 
refractory dyspnoea: a double-blind, 
randomised controlled trial. 

Abernethy AP, 
Lancet, 2010. 

Breathlessness right 
now 
Average dyspnoea in 
the past 24 hours 
Worst breathlessness in 
the past 24 hours 
Relief of dyspnoea over 
the prior 24 hours 

Average breathlessness 

Association of Descriptors of Breathlessness 
With Diagnosis and Self-Reported Severity of 
Breathlessness in Patients With Advanced 
Chronic Obstructive Pulmonary Disease or 
Cancer. 

Chowienczyk 
S, 2016, JPSM. 

How has your 
breathlessness been 
over the last 24 hours 
on average? 
How distressed are you 
by your breathlessness? 
 
 

Worst breathlessness and breathlessness now 

Predictors of response to corticosteroids for 
dyspnea in advanced cancer patients: a 
preliminary multicenter prospective 
observational study. 

Mori M, 2017, 
Support Care 
Cancer. 

Dyspnoea worst 
Dyspnoea now 

Distress due to breathlessness 

Is a specialist breathlessness service more 
effective and cost-effective for patients with 
advanced cancer and their carers than 
standard care? Findings of a mixed-method 
randomised controlled trial. 

Farquhar MC, 
2014, BMC 
Med. 

Patient distress due to 
breathlessness 

The clinical and cost effectiveness of a 
Breathlessness Intervention Service for 
patients with advanced non-malignant disease 
and their informal carers: mixed findings of a 
mixed method randomised controlled trial. 

Farquhar MC, 
2016, Trials. 

Patient distress due to 
breathlessness 

Other 

Acupuncture for Dyspnea in Lung Cancer: 
Results of a Feasibility Trial. 

Bauml J, 2016, 
Integr Cancer 
Ther. 

Dyspnoea severity in 
the past 7 days 

Morphine in the management of dyspnoea in 
ALS. A pilot study. 

Clemens KE, 
2008, Eur J 
Neurol. 

Intensity of dyspnoea 

Do the trajectories of dyspnea differ in 
prevalence and intensity by diagnosis at the 
end of life? A consecutive cohort study. 

Currow DC, 
2010, JPSM. 

Intensity of dyspnoea 
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Appendix 11 -What is the evidence for mirtazapine in treating cancer-related 
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