Non-pharmacological Interventions for Breathlessness in Cancer

Introduction

Breathlessness is a powerful experience of the mind and the body (1). It has a
destructive effect on the quality of life of the sufferer and those closest to them.
Breathlessness is almost ubiquitous in people living with advanced primary or
secondary lung cancer and is estimated to reach a prevalence of 70-90% in
advanced extra-thoracic disease (2). It can result from both systemic (e.g. activation
of the inflammatory response leading to sarcopenia) and local effects (e.g. pleural
effusions) of malignancy; in most people it is multifactorial. Many of the multiple
contributory factors to breathlessness in advanced cancer are only partially
reversible and the symptom becomes chronic (see Table 1).

The impact of breathlessness on quality of life is well-established. It is
disabling, distressing to experience and to observe, frightening and associated with
anxiety, anger and depression (3,4). It often disturbs sleep, which in turn reduces
quality of life, physical and psychological resilience.

This review focuses on the management of breathlessness in people with
cancer where curative treatment for the underlying tumour is no longer possible
(incurable cancer) but palliative treatments may be available. The prognosis for such
patients may range from weeks to months (those with advanced incurable cancer),
to years, depending on tumour characteristics, palliative treatment response and the
patient’s co-morbidities.

Non-pharmacological treatments for breathlessness were pioneered in
palliative care and respiratory medicine. It is now essential that oncology embrace
these to improve patients’ quality of life. Some treatments for breathlessness
improve general health (e.g. exercise) and may have an impact on disease
recurrence, and are recommended for all patients with cancer. Others are specific for
relieving breathlessness (e.g. facial cooling via a hand-held fan). As many involve
behaviour change and the development of new habits, they are most effective if
implemented early in the disease process to give time for behaviours to embed and
have benefit. Many patients with incurable cancer of a longer prognosis are not seen

by palliative care teams. Therefore, the active management of breathlessness needs



to become a priority for oncologists, if health gains and quality of life are to be

maximised over the course of the disease.

Genesis of breathlessness

The sensation of breathlessness is generated in the central nervous system
(CNS) from afferent information from the cardio-respiratory system, higher cortical
centres and the limbic system, i.e. peripheral signals are processed in the CNS to
produce the feeling of being breathless (5). The severity of the sensation can vary
greatly between individuals with apparently similar disease burdens and the variation
in severity is at least in part related to psychological status, previous experiences
and memories related to breathlessness (3,6).

Signals from the amygdala and other parts of the limbic system are important
in generating the feeling of being breathless through learned fear and anxiety which
may be lessened by education, information and anxiety management techniques (5).

Palliative care for breathlessness

Palliative care focuses on ‘management of symptoms, psychosocial support,
and assistance with decision making,” putting patients’ priorities at the heart of care,
improving quality of life and supporting those closest to them (7). A randomised
controlled trial (RCT) of early integration of palliative care versus standard
oncological treatment in patients with advanced metastatic small cell lung cancer,
demonstrated that those who received palliative care from diagnosis onwards had a
better quality of life, fewer depressive symptoms, and a longer median survival (11.6
months v. 8.9 months, p=0.02) than those who received oncology care alone (7).
Patients who received palliative care in Temel et al’s trial were also less likely to be
treated with aggressive oncological treatments and lived longer.

Palliative treatment for breathlessness comprises a complex intervention of
non-pharmacological and, where appropriate, pharmacological interventions. As
death approaches and symptoms intensify, the patient becomes physically and
psychologically weaker. They may be breathless even when at rest or on the most

minimal exertion, e.g. speaking, eating. At this point pharmacological management



of breathlessness in combination with continuing appropriate non-pharmacological
approaches becomes essential (8). The effort required for some non-
pharmacological treatments, for example those that require significant physical or
mental exertion or behaviour change, need to be reconsidered at this point as the
burdens may now outweigh the benefits (9). Others, like maintaining a strong
therapeutic alliance, psychological support, and the hand-held fan will be helpful
throughout the course of the iliness with appropriate use of drug therapy.

Even within one cancer type it is recognised that there is significant variation
in prognosis. With increasingly accurate recognition of different subtypes of what
would previously have been designated as one histological cancer type, more
treatment pathways are opening. For some, incurable cancer is a chronic illness,
needing intermittent palliative treatment, where the individual lives with the effects of
cancer for a significant period of time. For others, once there is no disease-directed
treatment available, death may follow quickly with a rapid escalation of distressing
symptoms. It is not always possible to know which trajectory the person will have
when they are first assessed.

Most adequately powered RCTs of non-pharmacological treatments in
breathlessness, which include patients with any iliness, have a majority of patients
with chronic obstructive pulmonary disease (COPD). It is common and patients are
stable for longer, in contrast to breathless people with cancer. However, there is little
to suggest that the genesis or experience of breathlessness is different in different
disease groups, and there may even be a ‘final common pathway’ at the end of life
(20).

The recently defined clinical syndrome of chronic breathlessness -
breathlessness that persists despite treatment for the underlying condition and
causes disability — applies to any underlying diagnosis (11). The general principles of

management are the same for any aetiology, personalised to individuals’ needs.

Assessment of patient

The first step in managing breathlessness is to detect it. A quantitative
measurement and continued monitoring of breathlessness severity is still not a
routine part of clinical care in patients with cancer although there are powerful clinical

reasons to assess it routinely (12).



In two pilot studies of general medical inpatients, having a breathlessness
score of = 4 of 10 on a numerical rating scale (NRS) ‘was strongly associated with
serious adverse events during hospitalisation (odds ratio 2.85, 95% CI 1.51-5.37, p
= 0.0009) (13).

Breathlessness severity in COPD is known to give a better indication of
prognosis (figure 2, (14)) than pulmonary function tests, the standard measure of
disease severity in COPD and this holds for patients with heart failure and in an older
study, those terminally ill with cancer (15,16).

It has long been suggested that clinicians’ lack of confidence in managing
breathlessness in people with cancer leads to patients learning not to mention it as it
will be ignored (17). Lack of management strategies or clinical assessment tools are
no longer credible reasons to avoid asking patients about breathlessness. The
Dyspnoea-12 (D12) is a simple to use, validated assessment tool that encompasses
the sensory (e.g. disease burden) and affective (psychological reaction to) aspects of
breathlessness (18).

When breathlessness is detected, a comprehensive assessment of the patient
with all possible contributory factors in mind is essential. Whilst it is important to
ensure that any reversible causes of breathlessness are detected and appropriate
treatment initiated (see Table 1) , it is just as important to listen carefully to the
individual's experience of breathlessness and understand the needs of those closest
to them. There is some evidence to suggest that under-researched areas like the
clinician-patient rapport may be powerful in reducing anxiety and providing

reassurance that has an important impact on symptom severity (19,20).

INSERT TABLE 1

Non-pharmacological interventions

This term encompasses a very wide range of interventions that range from
those delivered by technology (e.g. neuromuscular electronic stimulation, NMES, the
handheld fan) to psychological approaches. It also includes many which may be
considered as originating outside routine clinical practice e.g. dancing, singing.

There are four recent Cochrane reviews under review or in progress by

Bolzani et al on the non-pharmacological approaches that have been used in



breathlessness (21-23). These reviews replace Bausewein et al’s 2008 single
review of all interventions with interventions now grouped as (i) cognitive emotional
(if) physical (iii) respiratory and (iv) multidimensional demonstrating the developing
evidence base in this area (24). The groupings follow potential mechanisms of action
discussed below in the ‘Breathing, Thinking, Functioning’ model.

Many trials of non-pharmacological interventions are under-powered and may
not be adequately randomised or balanced, many have only been tested in patients
with COPD so definitive guidance is lacking. However, many of these interventions
have a low level of adverse effects (e.g. singing, Tai Chi) and high face validity for
improving other aspects of general health — e.g. social contact and/or self-efficacy
and have some elements (e.g. gentle exercise in Tai Chi) which suggest they may
be helpful for a breathless individual. They may be recommended on those grounds.

The core interventions, with available evidence are shown in Table 2.

INSERT TABLE 2

Changing terminology — using drug-free interventions, a positive synonym

The term ‘non-pharmacological interventions’ itself is unhelpful. It is used to
describe a hugely varied group of treatment approaches varying from those with
strong evidence (e.g. exercise) to some which are currently seen as having general
health benefits perhaps through a predominantly social effect (not provided by
clinical services and variably recommended by them). There is almost no limitation in
what can be included under this umbrella term. Many interventions remain poorly
investigated and their use based on best clinical practice and anecdote, hence the
importance of Bolzani et al’s imminent reviews to guide both research and clinical
practice. Clinicians need not be deterred from suggesting that patients may like to try
interventions that will not hurt, may have health-building social and self-efficacy
benefit (e.g. singing in a choir) which have minimal or no evidence as yet.

Using the term non-pharmacological categorises these interventions simply by
what they are not and gives no indication of how they may work to reduce
breathlessness. Clinicians who are used to their primary interventions being
pharmacological will not be inspired to use a poorly defined, negatively categorised

group of interventions, with ‘no evidence.” A term that inspires hope in patients and



conviction in clinicians is needed, and the core interventions with the best evidence
base actively promoted. Most non-pharmacological interventions act through a
number of mechanisms to produce their effects, all ultimately also reduce
breathlessness through reduction in central perception of both the severity of and the
distress caused by the symptom. Finding a term that reflects this range of potential
health benefits would help encourage use of these interventions. The term drug-free
interventions is a synonym of non-pharmacological, which may be useful in
presenting and emphasising the importance of this group of interventions which may,
like exercise, have many potential benefits and few adverse effects.

In many areas of prescribing (e.g. antibiotics for minor virus infections) there
are difficulties when drugs are withheld without a positive alternative given to
patients. The importance of individualised education and the manner in which the
intervention is introduced seems central to acceptability and concordance when

using a drug-free intervention. One approach is discussed below.

The Breathing, Thinking, Functioning (BTF) clinical model

It is important to remember that the severity of breathlessness experienced by
a patient is not only a function of the severity of the underlying lung condition (25).
The BTF clinical model is useful in explaining how emotional and behavioural
reactions to the feeling of breathlessness can inadvertently worsen the symptom
(26). Three predominant vicious cycles of understandable, but unhelpful, reactions

can occur.

Insert figure 1 here

The Breathing Cycle

Breathless patients experience a sense of ‘needing more air’, leading to an
increased respiratory rate, higher ratio of inspiratory to expiratory length, and
overuse of accessory or upper chest muscles. Such dysfunctional breathing patterns
reduce the efficiency of breathing, and worsen the sense of breathlessness (27). If
this is the predominant cycle the clinician might focus on the fan and breathing

exercises as the initial interventions.



The Thinking Cycle

The anxiety caused by breathlessness can, in turn, augment symptom
perception, initiating a vicious cycle that can lead to a sense of panic (28). Panic is
often contagious, and helping the patient and carer to be involved in developing a
‘ritual for crises’ may be helpful. Cognitive approaches, education and anxiety

reduction techniques are also valuable.

The Functioning Cycle

The natural inclination to avoid the unpleasant experience of breathlessness
causes a reduction in activity and associated deconditioning. This leads to a spiral of
worsening breathlessness and disability (29). Supporting patients with structured
incremental increases in activity can help break this vicious cycle.

The BTF model helps patients, carers and health professionals understand
that there is potential to improve breathlessness, even when the cancer is incurable.
With adequate explanation patients can see that , with a small change, a vicious
cycle can be turned into a ‘cycle of improvement’ conferring large benefit. Such
insight can be motivating and enhances self-efficacy.

Breathlessness interventions, discussed in this article, can appear complex,
with the seemingly unlimited range of interconnected, multimodal non-
pharmacological approaches making it difficult to know where to start (19,30,31).
The BTF model supports intervention delivery by explaining the value of non-
pharmacological techniques which, unlike drug therapies, address the specific
factors worsening an individual’s symptom; by engaging patients and, indeed,
healthcare staff, and carers, in symptom self-management; and by supporting the
focus of the complex intervention towards those techniques most likely to be helpful,

countering the predominant cycle(s) for that individual patient (26,32).

Insert figure 2 here

The Respiratory Distress Symptom Cluster and Quality of Life

There is a growing acknowledgement that symptoms frequently co-occur in

‘symptom clusters’ and that understanding these clusters may improve the

management of unrelieved symptoms in patients. Work in this area has been



conducted in lung cancer symptomatology. Common and distressing symptoms of
breathlessness, cough and fatigue are a major concern for many patients at all
stages of lung cancer. For example, breathlessness is a serious symptom occurring
in up to 90% of people with lung cancer, cough occurs in 47-86%, and for some
patients it can be more distressing than breathlessness, and patients report fatigue
as one of the most important and distressing symptoms related to cancer and its
treatment, prevalence is between 50-90% (33—-35). Unsurprisingly, patients often
experience multiple symptoms and previous work has shown that these three
symptoms are closely related with each other forming a symptom cluster, called the
Respiratory Distress Symptom Cluster; patients with one will often suffer from one or
both of the others (34). This has implications for symptom management, as
potentially all three symptoms need to be managed concurrently if we are to observe
any optimal improvements in overall symptom experience. Identification of this
symptom cluster led to the development of a complex intervention consisting of a
range of non-pharmacological techniques: controlled breathing and relaxation;
acupressure and cough easing techniques — called the Respiratory Distress
Symptom Intervention (RDSI). A multi-site randomised feasibility trial demonstrated
the acceptability and efficacy of RDSI (36). For that trial, nurses and physiotherapists
were trained and seconded from clinical practice to deliver the intervention as trial
researchers. A fully powered phase Il clinical trial is currently underway
(https://clinicaltrials.gov/ct2/show/NCT03223805). For this study, nurse and

physiotherapist clinicians are trained to delivery RDSI as part component of their
normal practice and as trial researchers. The aim is to mirror clinical practice as
much as possible in order to evaluate the real-world clinical and cost-effectiveness of
RDSI.

Individual interventions — exercise

Exercise-centred interventions include but are not limited to: physical exercise
and activity, the provision of appropriate mobility aids, neuromuscular electrical
stimulation (NMES), facial cooling via a handheld fan, breathing exercises, as well as
positioning and recovery advice (24).


https://clinicaltrials.gov/ct2/show/NCT03223805

Breathlessness tends to lead to physical inactivity, irrespective of the
underlying cause, which, in turn, can precipitate a downward spiral of disease (37)
(see figure 3, “The Spiral of Disability’). The unpleasantness of exertional
breathlessness associated with cancer often results in patients reducing their
physical activity to reduce the unpleasantness, leading to muscle deconditioning that
drives further breathlessness at lower levels of activity which leads to an unhealthy
spiral of reduced activity and increased deconditioning. The primary purpose of
encouraging and supporting physical exercise and activity is to help counter this
downward spiral, and help the patient maintain their function despite the symptom
(38).

INSERT FIGURE 3 HERE

Exercise and Neuromuscular Electrical Stimulation (NMES)

A prerequisite to encouraging exercise and physical activity in the breathless
patient is the assurance that being breathless is itself not dangerous, even though it
can provoke anxiety, in those with illness. Breathlessness is a normal exertional
response, and will settle with rest. Even following incremental exercise to a
symptom-limited maximum, breathlessness in people with lung cancer usually
recovers within a few minutes (39). As an exertional symptom, it is also useful to
acknowledge that an improvement following treatment for breathlessness may
present as the patient returning to meaningful physical activity, and not necessarily
reporting a reduction in breathlessness intensity. In clinical practice, a question such
‘what are you able to do now?’ may be more relevant than ‘how breathless are you?’
The American Thoracic Society provide a helpful framework to classify outcome
measures for breathlessness, consisting of three domains: ‘sensory-perceptual
experience’; incorporating what breathing feels like to the patient; ‘affective distress’
which may include the unpleasantness experienced during breathing; and ‘symptom
impact or burden’ which might include functional ability (4). Outcome measures that
consider the affective or impact domains of breathlessness (e.g. field walking tests,
health status questionnaires) are often more responsive than those considering only

the sensory domain (e.g. numerical rating or visual analogue scales) (40).



There is a strong evidence base demonstrating that exercise training can
improve levels of aerobic fithess and muscular performance among people living
with and cured of cancer (41). As the downward spiral of disease involves physical
inactivity, an exercise approach typically targeting lower limb function to support
mobility, which also supports social participation, is helpful. Breathlessness can
sometimes limit upper limb activities, e.g. cleaning, cooking and carrying shopping,
as the muscles around the shoulder have a dual role to support breathing and for
posture / stability during activities (42,43). By improving physical capacity, the level
of exertion for any given physical task or activity relative to capacity becomes
proportionally lower, and the level of perceived exertion and symptoms, e.g.
breathlessness and fatigue, is reduced. Where studies have measured
breathlessness at ‘isowork’ following exercise training, the level of reported
breathlessness is reduced, i.e. patients who have trained may have the same

ultimate level of breathlessness but reach it at a higher level of exertion.

Exercise programmes have been studied across many conditions and settings
(44). However, rates of uptake and completion vary widely, and benefit from
intensive, supervised exercise training may be limited to selected patients, often
those who are fitter and less symptomatic (45). Lower intensity programmes for
example using interval, unilateral, or chair based exercise training compare well to
aerobic training with respect to improving breathlessness and may be more

appropriate for people with cancer (46,47).

Unsupervised approaches include home-based training through written
instruction or neuromuscular electrical stimulation (NMES) (48). NMES training
improves lower limb muscle performance using a hand-held device that passes a low
current through the muscle causing it to contract and so may be considered a form of
passive exercise. NMES does not provoke the same exertional response as aerobic
or weight training, so it can be particularly suited to the severely breathless patient.
Again, the target is to prevent or slow the downward spiral that can affect the
breathless patient, not to reduce breathlessness directly. In advanced disease, 18
studies (933 participants) in chronic respiratory disease, heart failure, and/or thoracic
cancer have been reported comparing NMES to resistance training, sham, or no
treatment. Overall, NMES led to a statistically significant improvement in quadriceps

muscle strength as compared to control equating to approximately 1.1 kg, and an
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improvement in exercise performance dependent on the test use (48). Self-reported
breathlessness during daily life significantly improved following NMES in 2 of 4
studies, and breathlessness at isowork during a walking test was significantly
reduced following NMES in 1 of 2 studies (48). In meta-analyses the most impaired
patients tend to respond most favourably in terms of relative gains in strength and
exercise performance, supporting its use in the most breathless patients (48). In
studies specific to patients with thoracic cancer, a small pilot study found non-
significant changes favouring NMES in quadriceps strength, daily step count, and
exercise performance, whilst a feasibility study found low adherence to NMES
alongside palliative chemotherapy (49,50).

The ability, including the confidence, to exercise more has the potential to
improve quality of life by enabling the breathless person to participate more in family
life and activities, to reduce a feeling of dependency and helplessness and may even

enable the person to be at home for longer because of this (51).

Supported exercise can be organized through hospice day centres (variable
provision across UK) and exercise at home by breathlessness services (see below).
Mobility aids are an evidence-based way of encouraging people to increase their
level of exercise and again, may increase quality of life through their impact on
confidence and a feeling of security (24). When doing a complicated activity (e.g. a
day out) the individuals may pace themselves by planning to walk only some of the
time, knowing that they can be supported in e.g. a wheelchair when needed. The
only barrier to their use, reported by clinicians, is that younger patients may feel
stigmatised (“that’s for old people”) or think that the clinician has not understood that
the problem is related to their lungs, not their legs. Lending mobility aids out or using

them for a while in a gym sometimes overcomes these hesitations.

There are many other health benefits to the individual from exercise, though
most will be important only in those living with and beyond cancer. Exercise is known
to have a beneficial effect on mood and morale, lead to a reduction in the incidence
of cancer recurrence and Alzheimer’s disease, a reduction in obesity and an
increase in cardiovascular fithess (52-54). Encouraging exercise in the carer of the
patient may help them to have better psychological health, encourage social

connections outside the home as well as improve health for the stresses of caring.
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The Hand-held Fan and Facial Cooling

There is now good evidence that facial cooling with a hand-held fan in the
area subserved by second and third branches of the trigeminal nerve, reduces the
central perception of breathlessness (55-59). One recent controlled cross-over trial
was specifically in people with lung cancer and showed a significant reduction in the
feeling of dyspnoea (p=0.003) measured on the modified Borg Scale, when the fan
was used in combination with diaphragmatic breathing, compared with the latter
used alone (57). The physiological mechanism of the reduction in breathlessness
from facial cooling is not yet understood but its impact on the psychological health of
breathless individuals has been demonstrated in a number of mixed methods studies
synthesised by Luckett and colleagues (60).

The hand-held fan may be the best demonstration of how an apparently
simple drug-free intervention can have multiple helpful impacts. There is some
evidence that cancer-related breathlessness is not only related to exertion and may
seem inexplicable and therefore unmanageable to an individual (61,62). This in turn
can raise anxiety, which again heightens the possibility of breathlessness.

If a patient is given a hand-held fan and shown how to use it with the theories
behind its mechanisms of action explained (outlined below), their perception can
change from being helpless in the face of sudden inexplicable breathlessness to
having a tool to manage it (55,60,63,64). The fan is a cheap, easily obtained,
everyday piece of equipment which is not stigmatising (unlike oxygen tubing) and is
light and portable (65). This means the patient can usually afford to have more than
one, can take it wherever they go, and use it immediately they feel breathless. The
fan is working not only through its effect on cooling nasal receptors and attenuating
signals to the breathing centre in the brain stem but, it is likely, through an increase
in the sense of self-efficacy. Increased self-efficacy, is known to reduce the
incidence of depression and lead to better medical outcomes in those with chronic
illness (32,66—-69).

Episodic breathlessness, like episodic pain, is particularly difficult to manage —
the fan may be a useful tool here (70). A recent study has shown that episodic
breathlessness is highly associated with feelings of panic, which often stem from

feelings of loss of control (71).
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By feeling safer when more mobile, patients will obtain the benefits of being
fitter whilst their disease is stable. The fan is also helpful for carers to initiate when
the patient is breathless: standing by watching someone being breathless without
being able to help is extremely stressful and distressing (19,72). The fan can be a
helpful part of ‘ritual for crises’ designed with patients and families for use during
episodes of breathlessness. They have long be used for this as a core intervention
in the Cambridge Breathlessness Intervention Service (19,64,72).

Short burst oxygen therapy is rarely indicated in people with cancer-related
breathlessness unless there is severe hypoxaemia at rest or on exertion, most
people will receive better symptom control from using a hand-held fan. An early
randomised controlled trial of oxygen versus air in cancer-related breathlessness
showed that both reduced the sensation, and that the reduction was not dependent
on relief of any baseline hypoxaemia(59). This suggests that the mechanism of
reduction is similar to that postulated for the fan — the passage of cool air over nasal
and facial receptors. Oxygen may be required in some for the correction of severe
hypoxaemia but not for the palliation of breathlessness where hypoxaemia is mild.

Activity Pacing — balancing rest and activity.

Patients benefit from advice regarding moderating activity levels in
accordance with their energy levels (73,74). However, there remains a lack of robust
research into the effectiveness of activity pacing as a standalone intervention for
breathlessness. Favourable outcomes for multifaceted intervention programmes,
such as pulmonary rehabilitation, which include pacing advice, are well documented.
Attempts to research pacing specifically have found that it is poorly defined, open to
varied interpretation and consequently difficult to evaluate (75).

Breathlessness is often correlated with fatigue and both symptoms are
strongly associated with poor clinical outcomes (76). Pacing has been more widely
researched in the management of conditions in which fatigue is one of the most
prevalent symptoms, which includes cancer and others such as chronic pain and
chronic fatigue. The principles of pacing for such conditions or symptoms can be

appropriately applied to people experiencing breathlessness.
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Pacing involves adapting behaviour to maximise the use of energy available
and avoiding extremes of rest or activity. It is a frustrating process as it necessitates
an invariably unwanted change in well-established routines. Andrews et al have
suggested that avoidance or endurance are both associated with poorer clinical
outcomes (74). This supports advice given in many self-management programmes,
such as the Macmillan HOPE programme, to avoid “boom or bust” where patients
use up all energy by pushing themselves too much, then requiring a prolonged
period of recovery (77).

Insert figure 4
Combining assessment and education about pacing can be part of education about
increasing physical activity. This is relatively straightforward in those who are
recovering from treatment that will improve their prognosis (as they will be become
fitter and fitter) but more complex in people who are going to deteriorate at some
point in the future. Making people more aware of their deterioration by measuring
decline or otherwise making it very apparent will not help morale, whilst being as
active as possible for as long as possible will. These two aims need to be kept in
mind. Encouraging exercise and pacing are complementary in ensuring the
achievement of optimum fitness. They are key aims to be kept in mind.
Comprehensive individual assessment and analysis of activity is fundamental and
carried out extensively by occupational therapists. Pacing advice is a priority when

the ‘functioning’ cycle is particularly dysfunctional.

Breathing Techniques for breathlessness in cancer

Breathing pattern manipulation in the form of breathing techniques or
exercises were included in early studies of complex interventions for cancer-related
breathlessness and continue to form a core component of standard complex
interventions, with breathing control (BC) and diaphragmatic breathing (DB) the two
most commonly used techniques (9,19,78-80). It has been hypothesized that they
improve the efficiency of ventilation, therefore reducing the work of breathing (81).
The terms BC and DB are sometimes used interchangeably in practice, yet they are
given different definitions in respiratory physiotherapy guidelines (82). DB prolongs

and slows inspiration, deliberately increases tidal volume, whereas BC maintains
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normal tidal breathing with relaxed upper chest and shoulders (82,83). Whether BC
or DB is more effective for breathlessness in cancer has not been investigated. Yet
in non-malignant conditions, such as severe COPD, deliberate increase in inspiratory
volume, as in DB, may worsen dynamic hyperinflation, creating asynchronous rib
movement and uneven distribution of air, therefore increasing work of breathing and
breathlessness (82,84,85). However a more recent Cochrane review found in favour
of DB, even in severe COPD, as a method of increasing walking distance, although
the effect on breathlessness was variable (83). No studies have investigated the
effectiveness of a standalone breathing technique in people with cancer and more
research is required.

Pursed-lips breathing (PLB), breathing out through narrowed lips as if
flickering a candle, has recently been described as a technique to ease
breathlessness in those with cancer (86—88), suggesting that benefit may have been
observed in clinical practice, although there have been no studies on its
effectiveness. PLB is often done instinctively in those with severe COPD (89). In
obstructive respiratory disease PLB is thought to reduce breathlessness by
producing 5 cmH20 pressure at the lips, supporting airways and improving expiratory
flow, therefore reducing dynamic hyperinflation and allowing subsequent
improvement in tidal volume (90-92). Although this breathing technique has not
been investigated in malignant disease, findings in COPD suggest that PLB will have
no effect or worsen breathlessness in the absence of significant dynamic
hyperinflation (93).

Dysfunctional breathing is a chronic abnormal breathing pattern, with or
without hyperventilation, and may create breathlessness apparently disproportionate
to disease severity (94). Excessive accessory muscle use and upper chest
dominance is the most common dysfunctional pattern (95). Prevalence of
dysfunctional breathing has been found to be as high as 9.5% of the general
population, up to 29% in those with asthma, and approximately 50% in those with
COPD (27,96,97). Those with cancer may experience shock, stress, fear, panic,
worry and uncertainty putting them at risk of dysfunctional breathing due to chronic
psychological stress (98,99). Dysfunctional breathing may reduce efficiency of
ventilation, increase work of breathing and therefore exacerbate breathlessness and

should be considered if breathlessness in all breathless patients with cancer(100).
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This is an emerging area of interest with no studies on the prevalence or

management in cancer so far.

Psychological Interventions

Distress can be expressed by physical symptoms or exacerbate physical
symptoms; anxiety and dyspnea are inextricably linked through the CNS.

Cancer services are now underpinned by knowledge of the importance of
psychological care. The link between psychological distress and symptom severity is
not always recognized in clinical practice, however. For example, clinicians may be
taught the disease-related causes of breathlessness but not the neurophysiology
that produces the symptom. The concept that breathlessness is peripherally
generated (e.g.by direct effects of tumour) but centrally processed by the thinking
and feeling areas of the CNS is not widely recognised amongst clinicians.

Specific treatment for anxiety, frustration, depression generated by the losses
imposed by severe breathlessness, or the fear and anxiety generated by the feeling
of being breathless itself, or the cognitions it provokes (e.g. ‘I'm going to die
desperate to get my breath’) are not addressed in standard approaches to symptoms
which tend to focus on the underlying physical pathophysiology (19,31,101,102) The
fear of the carer, left to manage their loved one alone, without understanding how
they can help, is a common reason for out-of-hours use of clinical services. Without
understanding the central generators, exacerbators or perpetuators of
breathlessness, the clinician may not understand why an individual’s breathlessness
IS SO severe.

The therapeutic effect of being able to discuss the fears and limitations
associated with breathlessness with a professional who has specific expertise, who
can give personalised advice and education on self-management, has been shown
to be more effective than standard care in people with cancer (19,31,72). This impact
underlines the importance of access to a specialist breathlessness service (see
below) or palliative care service at least, for people who have ‘difficult’ or intractable
breathlessness.

Recent research has demonstrated the value of building resilience in people
with cancer, as protective against emotional distress and improved quality of life in

living ‘with and beyond cancer.” Encouraging and supporting physical and mental

16



activity and social participation is always part of this. The ‘five ways to wellbeing’
framework is a valuable tool in helping patients and carers to understand about
broader health-building actions they can take themselves, valuable, even in the face
of life-limiting disease (103). Reducing the focus on directly managing
breathlessness for some of the time and considering positive health-building steps

may have value in improving quality of life.

Caring for Carers

There is increasing awareness of the important role informal carers (family or
friends in an unpaid role) play in supporting patients living with breathlessness, and
the impact of this on their own health and wellbeing (104,105). Supporting someone
with advanced cancer who is breathless is frightening and restricting — it is a source
of severe anxiety and carers feel helpless and powerless due to a lack of knowledge
and confidence in managing breathlessness (62). Educating carers about
breathlessness could increase carer confidence and help patients to better self-
manage their breathlessness, potentially reducing admissions (106). Yet we lack
evidence-based educational interventions for carers of patients with breathlessness
and there is limited involvement of carers in clinical contacts relating to
breathlessness management and education (106,107). Carer engagement in the
multi-disciplinary Cambridge Breathlessness Intervention Service resulted in positive
impacts such as reduced fear, anxiety, worry and panic, and greater confidence
about breathlessness, with some carers living separately from patients reported
receiving fewer patient phone calls (19). Joint education with patients, giving
practical advice, and strategies for helping patients has been advocated in a range of
settings, and specific topics carers might want to learn about in relation to
breathlessness have been identified (106,108). Alongside such breathlessness-
specific education there is a need to identify and address carers other support and
health needs and mechanisms to achieve this have been identified (104).

Breathlessness Services

Over the last 15 years, breathlessness services have been developed and

evaluated to support patients with advanced disease in managing their
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breathlessness, by delivering an individualised complex intervention. The first
service was the Cambridge Breathlessness Intervention Service (CBIS) built on a
nurse-led intervention investigated by Corner and Bredin (72,79,80). Breathlessness
services offer the whole scope of non-pharmacological and pharmacological
interventions for patients who have persisting breathlessness despite optimal
management of their underlying disease, as part of a complex intervention after a
detailed individual and family assessment.

The core interventions of most services tend to be those with the greatest
evidence base, i.e. use of the hand-held fan, airways clearance and cough
minimisation techniques, distraction techniques, psychological support, anxiety
management, an individualised exercise plan, e.g. a home programme of exercise
delivered by a personalised sheet with a DVD, and/or advice on activity management
and energy conservation strategies like pacing (9,19,31,36,79,109,110). Breathing
exercise training is routinely used too, although specific evidence for people with
cancer is lacking (9,111).

In a breathlessness service, unlike a fixed group programme, these
interventions are tailored to the individual needs of patients and also provide support
to carers. Various models of breathlessness services have evolved either more
clinic, hospice or home based. The detailed assessment may be considered part of
the therapy with development of what is called a therapeutic alliance in the
psychotherapy literature. The temptation for clinical managers is to reduce
breathlessness management to a series of individual tasks without detailed
assessment, so that it can be offered more cheaply.

Multi-professional teams offering the service comprise doctors,
physiotherapists and occupational therapists (most commonly) but also nurses,
social workers and psychologists. Where a professional is not funded to work on the
team, access to them through partnership with another department may be
organised. Allied Health Professionals, (AHP) particularly physiotherapists,
occupational therapists and speech and language therapists are particularly well
placed to help the large numbers of people with cancer-related breathlessness. The
focus of their work and training) is always about improving self-management.
Breathless patients may be referred to them for other reasons (e.g swallowing
difficulties, concerns about safe discharge, mobility issues) and the breathlessness

may not have been detected before referral. However not all AHPs have training in
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how to manage this very common problem and so opportunities to improve care may
be lost. Ensuring that breathlessness management is a core part of AHP training
could have a beneficial impact on a significant number of patients with cancer-
related breathlessness at an earlier stage.

Breathlessness services have two important features that may be crucial for
people with cancer- (i) improving the management of breathlessness and (ii)
providing early access to palliative care. Those which are physician-led also include
individual assessment, medical review and developing individualised management
plans (19,31,109). These physician-led models have mainly been developed by two
groups in Cambridge and London in the UK working closely together. Physician-led
models differ in respect to the intervention being interdisciplinary, i.e. palliative and
respiratory medicine consultants working closely together, such as in BSS, or the
wider palliative medicine team as in CBIS. Some services provide predefined
sessions delivered by nurses or therapists to the patients either individually or in a
group setting (9,36,110). Bredin’s model, one of the first in its kind, combined
elements of both (79). It was nurse-led but included individual assessment and goal
setting: there were high levels of attrition as the patients needed to attend hospital to
receive the treatment.

Overall, the evidence base for the effectiveness of breathlessness services is
increasing and they will hopefully become part of the health care system to support
patients suffering from breathlessness and advanced disease (19,31,109).

The breathlessness services developed so far also have an important role in
research in breathlessness and teaching and supporting other clinicians managing
patients with this frightening symptom. They do not look after patients for the longer-
term but focus on detailed assessment and symptom management and then work in
partnership with other services. In patients with advanced cancer, these will be
palliative care, oncology or primary care services.

Once treatment has been started in people with cancer, continuing, frequent
reassessment is essential particularly in those with a poor prognosis.
Pharmacological management will almost always be needed at some point,
sometimes at the first assessment. (112—-114) and patients should not be persist with
drug-free treatments that were once helpful but have become too onerous.
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Conclusions

Every clinician who looks after breathless patients should know about the
drug-free interventions for breathlessness discussed here. They need to ask about
breathlessness routinely, assess its severity, and, where present initiate the
interventions they can (e.g. the fan) to provide some relief rapidly. They then need to
know who can provide specialist complex interventions in their locality and refer as
necessary. The use of a concise validated outcome scale like the D12 will help
continuing management.

The very first step in helping breathlessness, assessing it routinely, is often
omitted leaving the symptom unrecognised and without specific treatment (12,115).
Assessment is part of treatment, recognition and validation of breathlessness seems
to be therapeutic (72). The ‘invisibility of breathlessness’ has been described by
Gysels and Higginson in people with COPD (116). Many people with lung cancer
have had COPD and the invisibility of the symptom, in spite of the major distress it
causes, persists. This may in part stem from clinicians’ uncertainty of how to manage
it, leading to a reluctance to elicit it (17).

With the availability of evidence-based treatment it is now critical to heighten
awareness of this distressing symptom in clinicians, trainees and students and equip
them with the knowledge of how to assess breathlessness and start treatment.
Specialist breathlessness services need to connect with clinicians treating significant
numbers of people with the symptom so that interventions are given earlier, reducing
suffering for patients and families. There are encouraging signs that this is
happening but the pace is too slow (117,118).

The BTF model can be used to facilitate the assessment for, and provision of
drug-free interventions (26). Its effectiveness as an educational tool for both patients

and clinicians is undergoing further evaluation in different settings.

Although there have been many advances in both the recognition and
management of breathlessness as a symptom, many people still do not get the
support they need and continue to suffer, invisibly, with this devastating and
frightening symptom. We need to increase and refine the evidence we have for
managing breathlessness, particularly in people with cancer, however we do now

have some tools: it really is time to use them.
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Expert Commentary:

The definitive Cochrane reviews of non-pharmacological interventions will be
published (21-23) soon. These will highlight the evidence-based interventions
currently available for breathlessness. It is likely that better evidence for the huge
range of low risk interventions which may be very valuable (e.g. music therapy) but
which are variably available, will still be required. We also need better understanding
of the ‘final common pathway’ of modifying central perception of breathlessness to
expand the range of therapies available and provide personalized breathlessness
treatment.

Uptake of all new interventions is slow even with drug therapy. Introducing
new interventions which both require behaviour change and are drug free,
compounds the difficulties of their routine introduction. More research into effective

implementation of behavior change is needed.

General health

It is becoming clear that psychological resilience may be improved even when
an individual is going to die or live a very restricted life with progressive disease
(119-123). The promising effects of reducing the severity of anxiety and depression
and increasing a sense of agency by enabling people to self manage their symptoms
may soon make some form of ‘resilience training’ a routine part of cancer and
palliative care, even when the patient has a short prognosis (120-124).

Wellbeing interventions are hopeful interventions, not dishonest ones. If the
person who dies is less distressed this will have an impact on those closest to them
who survive. Care of this group is likely not only to reduce their psychological
distress but also reduce complex grief reactions, long known to predispose people to
depression and difficulties with making and maintaining intimate relationships in the
longer-term (125-127).

The research area of resilience training is burgeoning in the literature around

cancer - but there is less interest in palliative care; understanding more about the
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applicability of ‘resilience training’ or wellbeing interventions for this group (patients

and families) could lead to improvements in quality of life (128).

The Inflammatory response

The importance of the effect of the inflammatory response in the genesis of
symptoms as well as disease and on the systemic feeling of ‘wellness’ and
‘wellbeing’ is becoming more widely appreciated. Reducing the inflammatory
response in people with advanced cancer (and those closest to them as preventative
treatment in hard-pressed carers) is also an area needing research in palliative care.
There is emerging evidence suggesting that increasing wellbeing may reduce
inflammation and this may also be important in symptom control (122,129).

All these research priorities need multispecialty collaboration — including
clinicians and academics in palliative care, oncology, basic scientists, imaging

specialists, neuroscientists, social scientists and neuropsychologists.

The Therapeutic Alliance

The clinical importance of the assessment interview and the formation of a
therapeutic alliance is an under researched area in palliative and supportive care. It
is often observed that patients admitted to a hospice often feel better before there
are changes in their drugs and that palliative care reduces stress in patients. These
‘placebo effects’ are likely to be mediated though central perception. If the content
and mechanisms of these effects can be better understood they will be easier to

teach as core skills of medical practice (130,131).

Five-year view

Cancer medicine clinicians now aim to give personalised treatment based on
the genetic characteristics of the tumour as well as the patient’s disposition, fithess
and treatment choices.

The personal psychosocial make up of each individual patient needs to be
assessed and understood too, in order to give them the best personalized, drug-free

treatment regimen. Within the next five years understanding the neuroscience of
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empathy and psychological interventions may help guide clinicians in how to give
better, targeted psychosocial care that is more rapidly effective in relieving distress
and anxiety. Neuroscience may also help clinicians to select the other most effective
drug- free intervention regimen for a particular individual, including physical ones
such as NMES.

The personal characteristics of the people delivering the interventions for
breathlessness also play a part in their effectiveness. This impact seems to be
mediated through the way in which interventions are used by clinicians. Kindness
and empathy and a personal concern for the patient in the clinician as well as expert
knowledge and a clear attention to the symptom of breathlessness for itself seem to
be important (19).

The use of electronic records, electronic aids, on-line support and possibly
‘artificial intelligence, may help to improve the proportion of patients in whom
breathlessness is detected early, reassessed regularly and actively treated. It may
help with monitoring remotely and getting help more quickly, or even supporting
psychological interventions ‘out of hours.” Driverless cars may also offer more
freedom for breathless individuals. Decision support for clinicians may be useful in
supporting the use of the current evidence base and improving the lives of patients

with cancer and breathlessness and their families.

Key issues

e Breathlessness is a common, often terrifying, symptom that is almost
ubiquitous in advanced cancer, and significantly erodes the quality of life of
patient and family.

e Itis essential to elicit the symptom routinely and actively, measure its severity,
treat it appropriately and reassess treatment regimens regularly.

e The Breathing, Thinking, Functioning approach can be a useful way of helping
patients, clinicians and carers understand a drug-free approach to managing
breathlessness.

e Increasing or continuing exercise (where possible), breathing retraining,

pacing and use of the hand-held fan should be considered for every patient.
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¢ Cough and fatigue usually co-exist in breathless people with cancer and need
assessment and treatment.

e Non-pharmacological - drug free - treatments can play an important part in
improving quality of life for breathless people with cancer and their families.

e Using the term drug-free may be one way of giving this large group of
interventions a more positive feel, reflective of their effectiveness, to both
patients and clinicians.

e Personalised treatments with drug-free interventions need to be as carefully
targeted and reviewed as any other medical or surgical intervention, more
work is needed on predictive factors that can guide this strategy in an
individual.

e NMES seems to be a useful tool in those with the most advanced disease in
whom exercise is most difficult.

e Family and friends who are carers of those with breathlessness suffer
significant stress and need help and support themselves.
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Table 1 The causes of breathlessness in advanced cancer.

Causes in patients with cancer

specific management

Infection/pneumonia

Antibiotics and other standard therapies when appropriate,
individual assessment needed

Comorbid conditions associated with increased dead space, e.g.
pulmonary vascular disease, COPD

Optimize medical management of pre-existing/ coincident
conditions

Deconditioning (lack of exercise)

Rehabilitation (see text) and figure 3

Anaemia

Erythropoietin, blood transfusion where appropriate

Cachexia/sarcopenia possibly leading to breathlessness by an
unknown mechanism, possibly related to systemic inflammation.

Prevention of cachexia: activity +/- some dietary supplements +/-
anabolic treatments

Comorbidities associated with respiratory muscle weakness, e.g.
myasthenia gravis

Optimum treatment of all comorbid conditions

Respiratory muscle syndromes associated with cancer, e.g.
Lambert—Eaton syndrome

Treatment of underlying disease is most effective treatment

COPD associated with lung (and therefore thoracic)
hyperinflation, leading to inefficiency of respiratory muscles

Optimum treatment and palliation of COPD

Lymphangitis carcinomatosis

Treatment of cancer, often palliative care, although trial of high-
dose steroids (60 mg prednisolone then taper) may be used, most
effective management is treatment of underlying condition but
this is often not possible

Tumour obstructing an airway, pleural effusions, pleural disease,
e.g. mesothelioma

Standard oncological/surgical treatment according to patient’s
condition, e.g. radiotherapy and/or stenting, etc.

Fibrosis following pulmonary emboli, radiotherapy, chemotherapy
(e.g. bleomycin)

Prevention of fibrosis where possible by early standard
intervention in these conditions (e.g. anticoagulation or steroids)
or prevention by surveillance during cancer therapy and careful
control of chemoradiation dosage

Conditions affecting the compliance of the chest wall/ diaphragm,
such as hepatomegaly/ascites splinting diaphragm, pleural disease,
e.g. mesothelioma, or chest wall infiltration by tumour

Treat as appropriate

Comorbid conditions, e.g. asthma, COPD, interstitial lung disease

Ensure optimum treatment of comorbid conditions

Pulmonary congestion, e.g. from SVCO, heart failure, pulmonary
emboli, pericardial effusion

Standard therapy for underlying cancer or treatment of
complication of cancer, prevention optimum (e.g. LMWH)

Hypoxia is a consequence of many conditions associated with
cancer including pulmonary emboli, pleural effusions,
lymphangitis carcinomatosis, diaphragmatic splinting (e.g. in
ascites or hepatomegaly), infections

Assess contribution of hypoxia to breathlessness in that individual
and treat underlying conditions as appropriate

Abbreviations: COPD, chronic obstructive pulmonary disease; LMWH, low-molecular-weight heparin; SVCO, superior vena cava obstruction.

Modified after ‘The etiology and management of intractable breathlessness in patients with advanced cancer:

a systematic review of pharmacological therapy’ Booth S, Moosavi SH, and Higginson 1J (2008) Nature Clinical Practice

Oncology 5;2:90-100

See also Dudgeon D and Baracos VE, Current Opinion in Supportive and Palliative Care: (2016) 10: 3, 236-241
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Table 2 Summary of available quantitative evidence from trials on interventions for
breathlessness in all conditions

breathlessness services

(-0-24; —1-30-0-82; one trial,
n=87)"

CRQ mastery (MD 0-58;
95% CI 0-01-1-15; one trial,
n=105)3

Intervention Evidence available Comment
Multiprofessional NRS distress due to Trial in cancer patients
integrated breathlessness only (19)

Breathlessness of all
aetiologies (31)

Trials of component
interventions

Breathing techniques —

Hand-held fan— VAS
breathlessness severity

Activity pacing and

6 min walk (MD
45 metres; 95%
Cl 29-61 two

trials, n:74);83

Pt reported intensity of
SOB over last 24
hours on NRS, higher
scores = worse SOB,
6.81 (SD, 1.89) to
5.84 (2.39) at week 4.
No difference between
3 and 1 session.
P=0.83, n= 156

(@) (<7-0 mm; —2.5t0 —
11-7; one trial,

55
n=50);

(i) 0.69 +/- 0.46
control & 1.21 =/- 0.56
intervention p=0.003
MBS 5" n=21

Qual data from
RCT 19 and expert

Participants had range
of advanced diseases,
majority had COPD

Patients with advanced
cancer

Mixed group mainly
COPD

Lung cancer patients
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support and education
for family and
caregivers

opinion”

Cognitive behavioural

CRQ dyspnoea (MD
4-4; one trial, n=222);

COPD trial only, other
trials of CBT in cancer

therapy (CBT) CRQ mastery (2:6; one without SOB
trial, n:222)132
Tai Chi CRQ dyspnoea (0-05; COPD only, can be

95% Cl —1.32-1-42);
CRQ mastery (-0.89;
0-30-1-47; two trials,
n=48)133

done sitting

CRQ chronic respiratory
guestionnaire,

NRS, numerical rating
scale,
Cl confidence interval.

COPD, chronic
obstructive pulmonary
disease

NRS = numerical rating scale, CRQ = chronic respiratory questionnaire, VAS= visual
analogue scale, COPD = chronic obstructive pulmonary disease, Cl = confidence
interval MD = mean difference MBS modified Borg score , SD standard deviation
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Fig 3 The Spiral of Disability
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