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Purpose of review

This paper reviews the current evidence for the

pharmacological treatment of refractory symptomatic

breathlessness in people with advanced life-limiting

illnesses. The paper does not explore changes in function.

Recent findings

Oral and parenteral opioids reduce dyspnoea, and data

continue to add to this indication for these drugs. Optimal

dosing of opioids is being refined. Interest in other

medications continues to be explored – benzodiazepines,

nebulised frusemide, and selective serotonin reuptake

inhibitors – but their role in day-to-day clinical practice is not

defined.

Summary

Low-dose regular opioids, especially sustained-release

preparations, have a key role in the pharmacological

management of dyspnoea when titrated for effect, and may

be used regularly across a range of underlying

pathophysiologies. Key research questions for all the

current symptomatic pharmacological agents used in

refractory dyspnoea remain.
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Introduction
Breathlessness is a frightening symptom that is fre-

quently associated with life-limiting illnesses. Refractory

breathlessness refers to continuing dyspnoea even when

the underlying reversible components of breathlessness

have been optimally treated. Unlike many other

symptoms, breathlessness tends to worsen as death

approaches. Breathlessness has a significant impact on

both the person with the life-limiting illness and his/her

caregiver(s).

Although there have been many attempts to link

the sensation of breathlessness with descriptors and

underlying pathophysiology, to date this work has not

generated conclusions that can be linked with specific

pharmacological interventions [1,2]. As such, this review

covers breathlessness irrespective of the underlying

causes of the symptom.

Much work has been done to explore both improved

function and relief of the psychosomatic experience of

breathlessness. This review discusses the symptomatic

relief of breathlessness only, and does not review changes

in functional status.

There are several classes of medications used for the

symptomatic treatment of dyspnoea. As this is the first

review in this series, it will focus on recent papers, but

will also refer to earlier work that underpins key recom-

mendations or current research directions.

Over the past 30 years, there have been many attempts to

look at medications that may consistently help to reduce

the sensation of breathlessness for people in whom the

cause can no longer be modified. Of these agents,

the most promising are still the opioids, but there are

data on a number of classes of medications, including

benzodiazepines, inhaled frusemide and selective sero-

tonin reuptake inhibitors, to support further prospective

studies. Other agents that, at this time, do not warrant

further study currently include methylxanthines [3–5],

antipsychotics [6], antihistamines [7–9], inhaled local

anaesthetics [10,11] and nonsteroidal anti-inflammatory

drugs [12].

Opioids
The definitive review of the role of opioids by Jennings

et al. [13] was published in 2002 and covered the literature

up to May 1999. This study was a meta-analysis of

existing studies, none of which was adequately powered
rized reproduction of this article is prohibited.
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to confirm and quantify the benefits of using opioids. The

study included all randomised double-blind placebo-

controlled studies that could be identified in the English

literature in which the aim of administering opioids was

reducing breathlessness. Administration of the medi-

cation was separated into oral or parenteral, or nebulised

routes of administration. The populations studied were

heterogeneous in underlying pathology and performance

status, but shared similar levels of breathlessness at

baseline.

Across the studies, oral and parenteral administration of

opioids demonstrated a statistically significant and clini-

cally consistent improvement in the symptom of breath-

lessness. The magnitude of this benefit was an absolute

improvement of 7 mm on a 100 mm visual analogue scale

(VAS), which translates to approximately 16% improve-

ment over baseline levels of dyspnoea. A sub-group

analysis of only people with chronic obstructive pulmon-

ary disease (COPD) showed similar direction and mag-

nitude of benefit.

As with all systematic reviews, the conclusions are limited

by the source data available at the time the study was

done. Importantly, the data for dose were unable to

inform routine clinical practice given the variations in

trial design.

At the same time as the systematic review was being

prepared, a single-site double-blind placebo-controlled

crossover randomised controlled study [14] was being

conducted using a single morning dose of 20 mg of

sustained-release morphine for 4 days. Thirty eight

opioid-naı̈ve patients had complete data, with 88% of

these people having COPD, and the balance mainly

having cancer. More than 70% had an Eastern Coopera-

tive Oncology Group performance status score of 2 or

more, and 71% were using long-term oxygen at home.

Day 4 and day 8 morning and evening VAS scores were

the primary outcome. Morphine improved breathlessness

in this population in both the morning and evening. The

magnitude of benefit was similar to that found in the

paper by Jennings et al. [13], with a peak mean benefit of

9.5 mm on a 100 mm VAS or a net benefit over baseline of

approximately 19%.

A secondary analysis of this paper did not demonstrate

a relationship between baseline dyspnoea and response

to opioids, in contrast to earlier work in the area

[15,16]. In this exploratory study, no relationship was

defined between response to opioids and baseline dys-

pnoea (Spearman’s rank correlation coefficient¼ 0.03,

P¼ 0.88). The study was not powered to define predic-

tors of response, but younger, more active people and

those with cardiac dysfunction as the primary cause of

their breathlessness should be studied in greater detail.
opyright © Lippincott Williams & Wilkins. Unauth
This latter group appeared to have a significant response

to opioids in another key study [17]. Although labelled as

a pilot study, Johnson and colleagues [17] demonstrated a

23 mm reduction in median breathlessness (P¼ 0.022) in

a group of people with New York Heart Association grade

III or IV heart failure treated with 5 mg of immediate

release morphine sulphate solution orally every 6 h for

4 days in a randomised double-blind placebo-controlled

crossover study. Initial sedation was experienced in the

opioid arm, to which the participants became tolerant in

the first 48 h of treatment.

A more recent paper [18��] has explored the role of

epidural methadone in a population of nine people older

than 60 years with severe refractory breathlessness as a

result of severe COPD with a mean 1 s forced expiratory

volume (FEV1) of 25% of normal. In this single-group

study, 6 mg/24 h of open-label epidural methadone was

infused at the T4–T5 level for at least 1 month; complete

data were obtained for seven people. At 1 month, rating

of breathlessness using the transitional dyspnoea index

was significantly better compared with the end of the

first week (approximately 5.3 points on a 19-point scale;

P< 0.05). Similarly, the breathlessness rating on the

transitional dyspnoea index was better at the end of

the first week compared with baseline (approximately

3.8 points on a 19-point scale; P< 0.01). The dyspnoea

subscale of the Chronic Respiratory Diseases Question-

naire improved to 4.6 from a mean of 2.4 on a 0–10 scale

(P< 0.05) in the month of observed treatment. Two

patients had to be withdrawn because of line infection

or migration during the month, but there was no evidence

of functional respiratory problems in any participant.

Although promising, more work needs to be done to

understand the magnitude of the benefit in blinded

studies that also include people with causes of breath-

lessness other than COPD. Whether the level at which

the methadone was infused is clinically meaningful

remains to be determined.

Although widely used, nebulised opioids have not

demonstrated a consistent benefit in relieving refractory

dyspnoea, as summarised in the systematic review by

Jennings et al [13]. In the results of this systematic review,

there was not even a trend for nebulised opioids to

suggest that a more adequately powered study is likely

to yield clinically significant benefits across the popu-

lation in question. Three more recent systematic reviews

[19,20�,21�] came to similar conclusions; there have

been several small studies that have been unable to

define a uniform benefit for nebulised opioids. Factors

that may account for small variations in the perceived

response to opioids include the particle size developed by

the nebuliser and the dose administered, as evidenced by

the use of inhalational systems that do predictably deliver

systemic opioids such as morphine [22].
orized reproduction of this article is prohibited.
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Small randomised studies continue to be done on neb-

ulised opioids [23]. Given the demonstrated benefit of

parenteral morphine in reducing dyspnoea, the definitive

study design is to compare oral or parenteral opioids with

nebulised opioids in the palliative care patient popula-

tion. A pilot study [24�] has explored this in a double-

blind placebo-controlled crossover trial. An adequately

powered study is warranted.

Concerns continue to be expressed about the safety of

opioids in this patient population [25–27]. There are

limited prospective safety data in the palliative popu-

lation, and more work needs to be done. Although studies

do measure physiological parameters in people being

introduced to opioids for dyspnoea, none of these studies

is powered to be a true safety study [28,29�]. In the study

by Allen et al. [29�], for example, a single dose of dia-

morphine is administered, but the physiological measures

are taken before peak plasma opioid metabolite levels

may be reached from a single dose. Good short- and

long-term safety studies of regular opioids in people

with end-stage disease, especially COPD, are required,

where toxicity is measured prospectively in the palliative

population with steady-state dosing [30,31].

Optimal dosing from all these studies has not been

defined. Importantly, only two studies [16,32] try to

address the opioid dose for people already established

with opioids. This is an area where more work is needed

urgently.

Are all opioids or their metabolites the same? This is

still to be determined. Modest studies have included

morphine-6-glucuronide [33], dihydrocodeine [34–36],

codeine [7], fentanyl [37] and diamorphine [29�,38,39].

Transmucosal, transdermal, and nebulised fentanyl is

being evaluated [40,41], but studies are small and uncon-

trolled. Each of these opioids’ respective roles for the

clinician at the bedside is yet to be determined in

equivalence studies with morphine as the best practice

comparator.

Benzodiazepines
Despite widespread use, the role of benzodiazepines in

helping to ameliorate refractory dyspnoea is poorly

defined in the population of people accessing supportive

or palliative care. There have been a number of under-

powered studies on benzodiazepines including alprazo-

lam [42,43] and diazepam [9,44,45]. None of these studies

is adequately powered to define the role in the short term

compared with placebo or opioids; their contribution to

the literature is to define the likely magnitude of benefits

and measurement tools for future definitive studies.

A recent paper focused specifically on the terminal stage

of care for people with shortness of breath [46]. In this
opyright © Lippincott Williams & Wilkins. Unautho
three-group single-blind study, people with severe

dyspnoea (average 7/10 on a Borg scale where 10¼worst

possible dyspnoea) in what was expected to be their

last week of life were offered regular 4 hourly subcu-

taneous morphine and subcutaneous midazolam rescue;

regular 4 hourly midazolam with morphine rescue; or

regular 4 hourly doses of both regimens. If the patients

were opioid-naı̈ve each morphine dose was 2.5 mg, and if

they were not naı̈ve to opioids a 25% increase from

baseline was administered. Midazolam 5 mg was admi-

nistered at each dose interval irrespective of previous

benzodiazepine exposure. Dyspnoea was measured on an

11-point Borg scale at 24 h and 48 h. All three groups

experienced significant reductions in dyspnoea at both

time points. The group who were receiving regular

midazolam with morphine breakthrough doses had the

highest levels of unrelieved dyspnoea at 48 h. Cognition,

level of interaction and anxiety (the latter had baseline

levels reported) were not reported during the study.

Twenty one patients were dead at 24 h, and another

10 patients at 48 h. The fact that regular benzodiazepine

alone had the poorest level of dyspnoea relief, the

assumption that adding an anxiolytic may be a key

benefit without anxiety being prospectively reported,

and the relatively large doses (in combination) offered

to opioid- and benzodiazepine-naı̈ve patients limit the

ability to generalise these results widely to clinical

practice.

Frusemide
The role of nebulised frusemide has continued to attract

broad interest in respiratory medicine over the past two

decades [47]. The distinction between changing the

underlying pathophysiology of breathlessness and treat-

ing an established symptom is an important one. Refrac-

tory dyspnoea is, by definition, intractable because the

underlying reversible causes of dyspnoea have been

adequately but successfully addressed clinically. From

preclinical and clinical data, the mode of action of

nebulised frusemide in reducing the sensation of breath-

lessness is not clear in the supportive and palliative care

population. There are data to suggest that frusemide acts

on airway mechanoreceptors [48] and that this process

may be mediated by the vagus nerve. Inhaled frusemide

also appears to protect from bronchospasm in experimen-

tal conditions for people with known precipitants for

asthma [49–51].

The sensation of breathlessness can be improved in

laboratory-induced dyspnoea in healthy subjects using

nebulised frusemide. In a double-blind placebo-con-

trolled crossover study, inhaled frusemide did not affect

the CO2 response curve from experimentally increased

levels of Paco2, but on a 200 mm VAS, scores were

significantly reduced after frusemide administration

when compared with baseline. What was not reported
rized reproduction of this article is prohibited.
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were the postintervention differences between placebo

and frusemide [52].

A study by Ong and colleagues [53] explored dyspnoea

in 19 people with moderate or severe COPD [mean

percentage of predicted FEV1 of 42% (range, 19–69%)]

and Medical Research Council Scale breathlessness

grade 4 or 5 by comparing exercise ability after either

placebo or inhaled frusemide (40 mg) in a double-

blind crossover trial. On a 100 mm VAS measured after

incremental and constant work rate exercise, dyspnoea

was reduced after nebulised frusemide. It should be

noted that there was a statistically significant increase

in FEV1 after frusemide alone compared with placebo

(1.05 l increased to 1.10 l; P< 0.05). This supports other

studies suggesting that there is a specific bronchodilator

effect of nebulised frusemide. As such, the definitive

study in the supportive and palliative care population is

still awaited, to answer the question: do people have less

breathlessness after inhaled frusemide when they have

no evidence of bronchoconstriction, and no improve-

ment in FEV, after nebulised frusemide?

In the supportive and palliative care population, the

evidence for clinical practice is again limited, comprising

only case series and small pilot studies [54,55]. The

largest study in this population compared breathlessness

scores before and after 20 mg nebulised frusemide using

the Japanese version of the Cancer Dyspnoea Scale.

Twelve of 15 patients had lower dyspnoea scores after

the intervention (P¼ 0.007). Even if this result were

discounted by a sizeable placebo effect, it supports

further study. Reduction in both anxiety and the

perceived work of breathing were also reported as sig-

nificant outcomes. There are enough indications there-

fore to suggest that further work on nebulised frusemide

in rigorously designed, blinded and randomised studies

would define the true response in people at the end of life

with dyspnoea and no component of reversible airways

disease.

Selective serotonin reuptake inhibitors
Anxiety is an understandable component of breathless-

ness, in both the acute and chronic setting. Treating

diagnosed anxiety appears to have a place in the care

of people with refractory dyspnoea [56], using agents

such as buspirone and nortriptyline [56–60].

The concept that a selective serotonin reuptake inhibitor

may have some demonstrable benefit would fit with the

broader indications for this class of medications. There

are two brief case series of people with mild to severe

COPD in the literature [61,62], one with people who

meet mood disorder or anxiety criteria, and another with a

sub-cohort who do not meet such criteria when assessed

by a psychiatrist. At a mechanistic level, serotonergic
opyright © Lippincott Williams & Wilkins. Unauth
modulation of breathing and its sensation may be a target

for such therapy. This may be modulated by CO2 sen-

sitivity [62]. Although these are open-label case series,

both report people for whom dyspnoea was reduced

weeks to months after sertraline was started and other

factors appeared stable.

Conclusion
In aggregate, evidence generated by a number of brief

intervention efficacy studies and systematic reviews, there

is evidence to support the safe use of opioids in people with

refractory dyspnoea. Steady-state use, especially employ-

ing sustained release preparations, is best. There are

emerging data of patient populations that may derive

the most benefit from these symptomatic interventions.

Considering opioids, where there is the best evidence of

efficacy, there are still few data to inform practice in key

areas. The following categories of study are necessary to

firmly establish the role of opioids in the care of palliative

patients with dyspnoea.
(1) e
ori
ffectiveness studies (to determine how the efficacy

studies translate into the world of every day clinical

practice);
(2) d
ose-ranging studies (to establish a dose–response

relationship, to establish optimal doses in people who

are opioid naı̈ve, and to define dose increments for

people already taking opioids);
(3) l
ong-term effectiveness studies (to see if the short-

term benefits of medications efficacy are maintained);
(4) p
roper blinded comparisons between different

opioids; and
(5) s
afety studies (where the study is powered to adverse

outcomes such as respiratory depression in opioid

use, rather than to benefit of reduced breathlessness).
Similar studies will subsequently need to be done to test

the other agents currently being administered to reduce

breathlessness in people with refractory dyspnoea in the

setting of supportive or palliative care.
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