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D

Background: Opioids are commonly used to treat dyspnoea in palliative medicine but there has been
no formal evaluation of the evidence for their effectiveness in the treatment of dyspnoea. A systematic
review was therefore carried out to examine this.
Methods: The criteria for inclusion required that studies were double blind, randomised, placebo controlled trials of opioids for the treatment of dyspnoea secondary to any cause. The methods used to
identify suitable studies included electronic searching of the literature, hand searching of the literature,
and personal contact with relevant individuals and organisations. Random effects meta-analyses were
performed on all included studies and on various subgroups (studies involving nebulised opioids or
patients with chronic obstructive pulmonary disease (COPD)). Subgroups were compared using metaregression. Some studies included in the systematic review could not be included in the meta-analysis
because insufficient data were presented.
Results: Eighteen studies fulfilled the criteria for the review. The meta-analysis showed a statistically
significant positive effect of opioids on the sensation of breathlessness (p=0.0008). Meta-regression
indicated a greater effect for studies using oral or parenteral opioids than for studies using nebulised
opioids (p=0.02). The subgroup analysis failed to show a positive effect of nebulised opioids on the
sensation of breathlessness. The results of the subgroup analysis of the COPD studies were essentially
similar to the results of the main analysis.
Conclusion: This review supports the continued use of oral and parenteral opioids to treat dyspnoea
in patients with advanced disease. There are insufficient data from the meta-analysis to conclude
whether nebulised opioids are effective, but the results from included studies that did not contribute to
the meta-analysis suggest that they are no better than nebulised normal saline.

yspnoea has been defined as “a subjective sensation of
difficulty in breathing”.1 It is a common symptom in
patients with advanced disease of mixed aetiology
including cancer, respiratory disease, cardiac disease, and
neuromuscular disease. The Regional Study of Care for the
Dying (RSCD) reported a prevalence of dyspnoea of 54% in
patients dying of cancer,2 and of 61% in patients dying of cardiac disease.3 The RSCD also reported that dyspnoea was “very
distressing” in 50% of cancer patients and in 43% of cardiac
patients.
Dyspnoea in patients with advanced disease may be
managed effectively by treating the underlying cause of the
dyspnoea, such as pleural effusion or anaemia, but in many
cases there is no further treatment for the underlying cause. In
many other cases such treatment is deemed inappropriate
because of the patient’s poor clinical state. Symptomatic treatment may involve the use of both non-pharmacological methods and pharmacological agents.1 Non-pharmacological
methods such as relaxation techniques and breathing training
can be useful,4 but most patients require the additional use of
pharmacological agents. Although a variety of different drugs
have been used in the palliation of breathlessness, including
opioids, benzodiazepines, phenothiazines and cannabinoids,
there is relatively little evidence to support the use of these
agents in this situation.
Opioids are commonly used to treat dyspnoea in palliative
medicine. Individual studies have been undertaken to assess
their efficacy, but there has been no formal evaluation of the
evidence as a whole. Our objective was therefore to review
systematically the evidence for the effectiveness of opioids in
the management of dyspnoea. A version of this review has
been published in the Cochrane Library.5

METHODS
The criteria for inclusion in the review were that studies
should be double blind, randomised, placebo controlled trials.
Patients suffering from dyspnoea caused by any disease were
included. The intervention was any opioid, given in any dose,
by any route with the intention of alleviating breathlessness.
The methods used to identify suitable studies included
electronic searching of the literature, hand searching of the
relevant literature, and personal contact with relevant
individuals and organisations. Both published and unpublished data were eligible for inclusion in the study.
The electronic databases searched were: Medline on Silver
Platter (1966 to 4/1999); Embase on Silver Platter (1980 to
5/1999); Cancercd on Silver Platter (1988 to 5/1999); CINAHL
on Silver Platter (1982 to 5/1999); Cochrane Controlled Trials
Register; Cochrane Database of Systematic Reviews; Dissertation Abstracts on Silver Platter; and SIGLE. The search
strategy was of the form “(opioids OR synonyms) AND
(breathlessness OR synonyms)” and used both MeSH terms
and free text. Full details of the search strategy are included in
the Cochrane review.5
Hand searching was performed on the reference lists of
papers included in the systematic review, on review articles on
the management of dyspnoea, and on relevant chapters in
core textbooks on palliative medicine. Personal contact was
made with the authors of papers included in the systematic
review, recognised experts in the field, and the national and
European palliative care organisations.
The results from the various searches were merged into a
core database using the Reference Manager (Version 8) bibliographic software package. The abstracts of each article were
reviewed and relevant studies identified.
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Box 1 Jadad scale

(A) Description of randomisation (1 point if mentioned, 2
points if described and appropriate).
(B) Description of double blinding (1 point if mentioned, 2
points if described and appropriate).
(C) Description of withdrawals and dropouts (1 point if
described).

The full text articles were reviewed independently by two
investigators (ALJ, AD) who assessed the eligibility of the
studies and recorded relevant data about the studies on a specifically developed proforma. The Jadad scale (box 1) was used
to assess reporting of study quality (range 1–5).6 Concealment
of allocation was assessed according to criteria used by the
Cochrane Collaboration.5 Differences between the two investigators were resolved by consensus or by consultation with a
third reviewer (JH). The authors of articles were approached
about the existence of additional data if insufficient data were
presented in the articles.
The primary outcome measure was a subjective assessment
of dyspnoea. In studies of patients at rest the breathlessness
measurement recorded nearest to 1 hour after administration
of the drug was used, in studies involving exercise tests the
breathlessness measure that related to the exercise test was
used, and in multiple dosing studies a breathlessness measure
relating to an exercise test carried out at the end of each treatment period was used. In one study no such exercise test was
carried out and the oxygen cost diagram was used as a
breathlessness measure.
In the meta-analysis we used dyspnoea measures that were
recorded at a fixed point during exercise or after a fixed length
of exercise, and not those that were recorded at maximal exercise. For patients whose exercise tolerance is limited by
breathlessness, the breathlessness score at maximal exercise is
likely to be the maximum score, whatever the intervention. It
was therefore felt that reporting a score at the end of exercise
or at maximal exercise rather than at a fixed point during
exercise did not give useful information when comparing a
treatment against placebo. Studies which did not report this
information were included in the review but excluded from
the meta-analysis.
The secondary outcome measure was exercise tolerance
expressed as exercise duration, distance walked, or maximum

RESULTS
Eighteen studies fulfilled the inclusion criteria for the
review.9–25 All the included studies had a crossover design. Nine
studies involving the use of oral or parenteral opioids were
identified and included in the review (table 1).9–16 The paper by
Eiser et al11 reported the results of two separate studies and
these were analysed separately. Oral opioids were used in eight
of the studies but in the study by Bruera et al9 subcutaneous
morphine was given. Nine studies involving the use of
nebulised opioids were identified and included in the review
(table 2).17–25 One of these studies25 included data only on exercise tolerance and not on breathlessness. Five of the studies
were not included in the meta-analysis either because data

Characteristics of oral and parenteral opioid studies

Table 1
Study
Bruera et al9
10

Chua et al

Population

Intervention

Methodology

Primary outcome measure Jadad
used in review
score

Cancer (n=10)

Morphine sc, dose variable
(150% regular dose)
Dihydrocodeine po, dose 1
mg/kg
Diamorphine po, dose 2.5
mg/5 mg qds
Diamorphine po, dose 7.5 mg

Single dose study, at rest

VAS for dysonoea

4

Single dose study, exercise
testing
Multiple dose study,
exercise testing
Single dose study, exercise
testing
Multiple dose study,
exercise testing
Single dose study, exercise
testing
Multiple dose study,
exercise testing
Single dose study, exercise
testing
Multiple dose study,
exercise testing

Borg score

4

VAS for dyspnoea

4

VAS for dyspnoea

4

VAS for dyspnoea

4

Borg score

4

Breathlessness scores on
Likert scale
VAS for dyspnoea

4

O2 cost diagram

3

11

(a)

Chronic heart failure
(n=12)
COPD (n=14)

11

(b)

COPD (n=10)

12

COPD (n=19)

Eiser et al
Eiser et al

Johnson et al
13

Light et al

COPD (n=7)

14

Poole et al

COPD (n=16)
15

COPD (n=12)

16

COPD (n=16)

Woodcock et al
Woodcock et al

Dihydrocodeine po, dose 15
mg
Morphine po, dose 30 g
MR morphine, dose variable
(10–20 mg, od–bd)
Dihydrocodeine po, dose 1
mg/kg
Dihydrocodeine po, dose
30/60 mg tds

COPD=chronic obstructive pulmonary disease; VAS=visual analogue score.

www.thoraxjnl.com

4

Thorax: first published as 10.1136/thorax.57.11.939 on 1 November 2002. Downloaded from http://thorax.bmj.com/ on May 27, 2022 by guest. Protected by copyright.

The Jadad scale6 assesses the quality of reporting of a
controlled trial in three domains:

power output. Data were also collected on quality of life, arterial blood gases, oxygen saturation, and treatment related side
effects.
A meta-analysis was performed for the primary and
secondary outcomes where sufficient/suitable data were
presented. Results from both periods of crossover trials were
used since carry over of effects from one period to another was
not considered to be a serious problem. Where more than one
dose of the study drug was used, the mean of all doses was
used in the meta-analysis. Standardised mean differences
(SMD) were used for breathlessness and exercise tolerance
since comparable outcomes were measured on different scales.
SMDs were signed so that negative values indicated a benefit
of opioids.
Clinical heterogeneity was examined before performing the
meta-analysis but did not prevent the combination of results.
Random effects meta-analyses were undertaken in preference
to fixed effect analyses in order to account for residual variation between studies. Subgroup analyses were specified “a
priori” and were carried out on studies using nebulised opioids (on the basis that nebulised opioids may exert an effect via
a different mechanism—namely, local opioid receptors in the
lung) and on studies involving patients with chronic obstructive pulmonary disease (COPD). Differences between subgroups were investigated using meta-regression.7
Paired analyses of crossover trials were undertaken using
methods and assumptions described by Elbourne et al.8 When
paired analyses were unavailable, a conservative estimate of
the correlation between opioid and placebo period outcomes
was taken from another study in the same meta-analysis. As a
sensitivity analysis, meta-analyses were repeated assuming
zero correlation. Our conclusions were robust to the use of
imputed correlations.
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Characteristics of nebulised opioid studies

Table 2

Population

Beauford et al17

COPD (n=8)

Davis et al18

COPD (n=18)

Davis et al19
Harris-Eze et al20
Jankelson et al21
Leung et al22
23

Masood et al

24

Noseda et al

25

Young et al

Intervention

Morphine, dose 1/4/10
mg
Morphine, dose 12.5 mg;
M6G, dose 4 mg
Cancer (n=79)
Morphine, dose variable
(5–50 mg)
Interstitial lung disease Morphine, dose 2.5/5 mg
(ILD) (n=6 )
COPD (n=16)
Morphine, dose 20/40 mg

Methodology
Single dose study,
exercise testing
Single dose study,
exercise testing
Single dose study, at rest

Single dose study,
exercise testing
Single dose study,
exercise testing
COPD /ILD (n=9/1)
Morphine, dose 5 mg
Single dose study,
exercise testing
COPD (n=12)
Morphine, dose 10/25 mg Single dose study,
exercise testing
COPD/other advanced Morphine, dose 10/20 mg Single dose study, at rest
diseases (n=12/5)
COPD/idiopathic
Morphine, dose 5 mg
Single dose study,
pulmonary fibrosis
exercise testing
(n=9/2)

Jadad
score Other information

Borg score

3

Borg score

4

VAS for
dyspnoea
Borg score

4

Borg score

4

Borg score

4

VAS for
dyspnoea
VAS for
dyspnoea

4

Dyspnoea data only
reported at Emax
Inadequate dyspnoea data
in original paper

4

Dyspnoea data only
reported at Emax
Only worst dyspnoea score
reported

Dyspnoea data only
reported at Emax

4
4

No dyspnoea data in
original paper

COPD=chronic obstructive pulmonary disease; Emax=maximum exercise; VAS=visual analogue score.

were presented with inadequate detail to allow relevant
parameters to be calculated,18 23 or because the breathlessness
measure was not measured or not reported at a fixed point
during exercise.17 20 21
Sixteen of the 18 studies scored 4 out of a possible 5 on the
Jadad scale for quality. The reason for submaximal scores was
that the methods of randomisation were not described in any
of the studies. The method of allocation concealment was
classified as “unknown” for every study.
The meta-analysis showed a highly statistically significant
positive effect of opioids on the sensation of breathlessness
(fig 1, table 3). There was statistically significant heterogeneity
between the results of the studies, although the direction of
the effect was consistent. Meta-regression showed a greater
effect for the studies using oral or parenteral opioids than for
those using nebulised opioids (p=0.02). Indeed, subgroup
analysis of the three included nebulised studies failed to show
a positive effect,19 22 24 Moreover, none of the five excluded nebulised studies that measured breathlessness reported a
positive effect.17 18 20 21 23 The results of the subgroup analysis for
the COPD studies were essentially similar to those of the main
analysis. The meta-analysis did not demonstrate a significant
positive effect for opioids on exercise tolerance (fig 2, table 4).
Additional post-hoc subgroup analysis comparing single
dose and multiple dosing studies was performed. There was no
significant difference between the results from single dose
studies and those from multiple dose studies.
Only one of the studies formally assessed quality of life.14
The authors of this study used the Chronic Respiratory
Disease Questionnaire and found no difference in quality of
life between the treatment phase and the placebo phase.
Adverse outcomes
Three patients died during the study by Noseda et al.24 The
authors concluded that the deaths were not related to the
study medication as the patients had very advanced disease
and the deaths occurred some time after the study medication
had been given (during the night).
The side effects reported with oral opioids were drowsiness,
nausea, vomiting, dizziness and constipation and, in two of
the four multiple dosing studies, an opioid withdrawal
syndrome.
Multiple dosing studies in opioid naïve patients had most
problems with adverse effects. In one multiple dose study16 five
of 16 patients withdrew because of nausea and vomiting after
taking dihydrocodeine, two were constipated and drowsy on

Trial

Estimates with 95% confidence intervals

Non-nebulised

Woodcock15
16
Woodcock
12
Johnson
11
Eiser11
Eiser 9
Bruera
Light1310
Chua14
Poole
Pooled

_ 0.40 (_ 0.63 to _ 0.17)

Nebulised

Davis1922
Leung 24
Noseda
Pooled

Overall pooled

_2

_1

_ 0.11 (_ 0.32 to 0.10)
_ 0.31 (_ 0.50 to _ 0.13)
0

1

2

Standardised mean difference
Opioid better
Placebo better
Figure 1 Meta-analysis of dyspnoea outcomes (grouped by route
of administration) using standardised mean differences. Changes
from baseline within each treatment period were selected in
preference to post-treatment measures when both outcomes were
available.

the opioid, and two had symptoms of withdrawal after
stopping the opioid. In the multiple dose study by Eiser et al11
three of 14 patients complained of constipation or vomiting
and “several others” complained of mild nausea. In the study
by Poole et al14 there was no difference in the overall incidence
of adverse effects but subjects were significantly more likely to
report nausea, anorexia, constipation, or drowsiness while
receiving morphine. Two of 16 patients withdrew while
receiving morphine, one with an infective exacerbation of
COPD and one with severe constipation and shakiness
secondary to morphine. An opioid withdrawal syndrome was
seen in four patients when they stopped taking morphine. In
the multiple dose study by Johnson et al,12 however, there was
no difference in drowsiness, nausea and constipation between
the opioid and placebo groups. Information on withdrawals
from studies is summarised in table 5.
In one study using nebulised morphine,24 three patients had
minor side effects involving a bitter taste in the mouth, cough,
and a pricking sensation in the throat. This same pricking
sensation in the throat was also experienced by the same
patient with nebulised normal saline. In the other studies
using nebulised morphine there were no significant problems
with side effects of opioids.
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Table 3

Dyspnoea results
Outcome
measure1

Mean on Mean on
opioid
placebo

Mean
Pooled SD difference

SE2
crude/corrected

SMD (95% CI)

Oral and parenteral opioid
Bruera9
Chua10
Eiser11 (a)
Eiser11 (b)
Johnson12
Light13
Poole14
Woodcock15
Woodcock16
Nebulised opioid studies
Davis19
Leung22
Noseda24

studies
10
12
10
8
18
7
14
12
11

Change
Post
Post
Post
Post
Change
Change
Change
Post

–14
2.91
7.0
6.2
6.7
–0.14
–2.50
–1.39
–45.1

4
3.60
6.5
6.1
7.6
0.14
–0.44
–0.16
–42.5

23.52
0.82
2.3
1.98
2.11
0.49
4.38
1.61
9.25

–18
–0.69
0.5
0.1
–0.9
–0.28
–2.06
–1.23
–2.6

10.5/10.5†
0.33/0.18
1.03/0.58*
0.99/0.71
0.7/0.23
0.26/0.26†
1.66/1.35
0.66/0.66†
3.95/2.23*

–0.77 (–1.65 to 0.11)
–0.85 (–1.28 to –0.42)
0.22 (–0.27 to 0.71)
0.05 (–0.66 to 0.76)
–0.43 (–0.62 to –0.23)
–0.57 (–1.61 to 0.47)
–0.47 (–1.06 to 0.12)
–0.77 (–1.57 to 0.03)
–0.28 (–0.75 to 0.19)

70
10
14

Change
Change
Post

–9.58
–0.72
37.2

–7.66
–0.45
40.3

20.89
1.05
27.13

–1.91
–0.28
–3.1

3.53/3.3
0.47/0.53
10.3/4.07

–0.09 (–0.41 to 0.22)
–0.26 (–1.26 to 0.74)
–0.11 (–0.40 to 0.18)

Meta-analysis

No of
studies
12
9
3
9

Test for heterogeneity

Test for overall effect

SMD (95% CI)

Q=19.4 (p=0.05)
Q=13.86 (p=0.09)
Q=0.1(p=0.95)
Q=10.47(p=0.2)

p=0.0008
p=0.0006
p=0.31
p=0.004

–0.31
–0.40
–0.11
–0.26

All studies
Non-nebulised studies
Nebulised studies
COPD studies

(–0.50 to –0.13)
(–0.63 to –0.17)
(–0.32 to 0.10)
(–0.44 to 0.08)

1

Change from baseline or post-treatment measurement.
“Crude” standard errors ignore crossover designs (or assume a correlation of 1); “corrected” standard errors are from paired analyses.
*Standard errors imputed using correlations observed in other studies.
†Standard errors based on assumptions of zero correlation coefficient.
2

Trial

Estimates with 95% confidence intervals

Non-nebulised

Woodcock15
16
Woodcock
12
Johnson
11
Eiser11
Eiser 13
Light 10
Chua14
Poole
Pooled
Nebulised
Young25 17
Beauford 20
Harris-Eze
Leung22
Pooled

Overall pooled

_ 0.22 (_ 0.47 to 0.03)

_2

_1

_ 0.06 (_ 0.70 to 0.58)
_ 0.20 (_ 0.42 to 0.03)
0

1

2

Standardised mean difference
Opioid better
Placebo better
Figure 2 Meta-analysis of exercise tolerance outcomes (grouped
by route of administration) using standardised mean differences.
Changes from baseline within each treatment period were selected
in preference to post-treatment measures when both outcomes were
available.

Four studies measured arterial blood gas tensions as part of
the protocol.11 16 18 One study involving patients with COPD
reported a statistically significant increase in PaCO2 during the
treatment phase on dihydrocodeine 30 mg three times a day
and 60 mg three times a day,16 but in no instance did the PaCO2
rise above 5.3 kPa (40 mm Hg) or the PaO2 fall significantly.
The other studies reported no significant changes in arterial
blood gas tensions during treatment. Nine studies measured
oxygen saturation as part of their protocol9–11 13 14 20 21 23 24; none
reported a significant change in oxygen saturation during the
treatment phase.
No information about cost was recorded. However, the cost
of all the drugs used is small and does not vary significantly
between drugs.

DISCUSSION
The literature search identified nine trials involving the use of
oral or parenteral opioids. These studies were all small in size,
with the largest consisting of only 19 patients.12 The literature
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search also identified nine trials which studied the use of nebulised opioids. These studies were again small in size, with the
largest consisting of only 79 patients.19 The total number of
patients included in the oral or parenteral studies was 116,
while the total number of patients included in the nebulised
studies was 177. The studies gave broad details of patient
diagnoses (tables 1 and 2) but there was little comment about
the potential benefits of opioids in relation to the causes of
breathlessness.
This review has found a highly statistically significant effect
for oral and parenteral opioids in the management of
dyspnoea. The clinical significance of these results can be
ascertained by multiplying the overall standardised mean difference by the individual study’s standard deviation. In the
study by Johnson et al,12 for example, this represents a difference of approximately 8 mm (on a 100 mm visual analogue
scale) between the opioid and placebo treatment periods.
The clinical effect of oral and parenteral opioids appears to
be relatively small. However, certain pharmacological aspects
need to be considered, including the fact that (a) the opioid
doses were relatively small in some of the studies12; (b) the
doses were not titrated in any of the studies; (c) the dosing
intervals were probably too long in some of the studies11 16; and
(d) the opioids would not have reached steady state in the
single dose studies.10 11 13 15
This review did not find a statistically significant effect for
nebulised opioids in the management of dyspnoea. In the at
rest studies there was some improvement in dyspnoea after
nebulised morphine, but this was not significantly different
from that seen after nebulised saline.19 24 However, nebulised
normal saline may not be a true placebo as it has a variety of
non-specific actions in patients with dyspnoea,26 including
stimulation of facial nerve endings27 and liquefaction of tenacious secretions.28
There was no evidence to indicate that the use of opioids
was associated with a deleterious effect on arterial blood gases
or oxygen saturation in the patient populations studied. The
side effects reported were typical of this group of drugs.29 They
should be relatively easy to treat, and should not necessitate
the discontinuation of the opioid. In addition, the side effects
should be anticipated and prophylactic treatment such as
antiemetics and laxatives prescribed.
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Exercise tolerance results
Mean on
opioid

Mean on
placebo

Pooled SD

Mean
difference

SE2
crude/corrected SMD (95% CI)

Oral and parenteral opioid studies
12
Chua10
10
Eiser11 (a)
Eiser11 (b)
8
18
Johnson12
7
Light 13
14
Poole14
15
Woodcock
12
11
Woodcock16

Post
Post
Post
Post
Change
Change
Change
Post

512
223.5
272
249
0.20
–35.1
53
387

455
216.0
263
213
0.07
21.6
4
368

93.5
118.1
141.4
133.1
0.65
66.6
39.2
103.2

57
7.5
9
36
0.13
–56.7
49
19

38.17/12.85
52.83/22.45*
70.71/14.48
44.38/15.39
0.35/0.35†
25.15/24.85
16.02/16.02†
44.01/18.70*

–0.61 (–0.88 to –0.34)
–0.06 (–0.44 to 0.31)
–0.06 (–0.26 to 0.14)
–0.27 (–0.49 to –0.05)
–0.20 (–1.25 to 0.85)
0.85 (0.12 to 1.58)
–1.25 (–2.05 to –0.45)
–0.18 (–0.54 to 0.17)

Nebulised opioid studies
8
Beauford17
5
Harris-Eze20
22
10
Leung
25
Young
11

Change
Post
Change
Change

0
425
2
64

–0.1
437
7
6

0.58
36.9
11
90.1

0.1
–12
–5
58

0.29/0.29†
21.33/9.06*
4.92/5.22
38.44/20.70

–0.17 (–1.15 to 0.81)
0.32 (–0.16 to 0.81)
0.45 (–0.48 to 1.39)
–0.64 (–0.89 to –0.39)

Meta-analysis

Test for heterogeneity

Test for overall effect

SMD (95% CI)

Q=42.5(p<0.0001)
Q=25.96 (p=0.001)
Q=15.0 (p=0.002)
Q=30.6 (p<0.0001)

p=0.09
p=0.08
p=0.86
p=0.12

–0.20
–0.22
–0.06
–0.19

All studies
Non-nebulised studies
Nebulised studies
COPD studies

No of
studies
12
8
4
10

(–0.42
(–0.47
(–0.70
(–0.43

to
to
to
to

0.03)
0.03)
0.58)
0.05)

1

Change from baseline or post-treatment measurement.
“Crude” standard errors ignore crossover designs (or assume a correlation of 1); “corrected” standard errors are from paired analyses.
*Standard errors imputed using correlations observed in other studies.
†Standard errors based on assumptions of zero correlation coefficient.
2

Table 5

Withdrawals/drop outs from studies

Eiser11 (a)
Eiser11 (b)

Johnson12
Woodcock16
Noseda24

4 withdrawals: 1 chest infection, 1 itching on
diamorphine, 1 constipation on diamorphine,
1 headache due to cerebral metastases
2 drop outs: 1 developed chest pain between
2 test days, 1 suffered deterioration in blood
gases (unclear whether had received
medication or placebo when this occurred)
1 drop out: developed chest infection and right
heart failure on dihydrocodeine
5 drop outs: nausea and vomiting on
dihydrocodeine
3 drop outs: 3 patients died over the study
period during the night (the authors did not
consider their deaths to be related to the
treatment)
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The possible mechanisms of action of opioids include
reduction in the central perception of dyspnoea (similar to the
reduction in the central perception of pain), reduction in
anxiety associated with dyspnoea, reduction in sensitivity to
hypercapnia, reduction in oxygen consumption, and improved
cardiovascular function.1 30 It is likely that the influence of
these different mechanisms varies in different patients.
Although opioid receptors are present throughout the lungs,
the results of the nebulised opioid studies suggest that these
receptors have little effect in the sensation of breathlessness.
In conclusion, this review supports the continued use of
oral and parenteral opioids to treat dyspnoea in patients with
advanced disease. There is evidence that oral and parenteral
opioids are more effective than nebulised opioids. The data
from the meta-analysis are insufficient on their own to
conclude whether nebulised opioids are effective, but data
from included studies that did not contribute to the
meta-analysis do not support their continued use. More
research is needed to ascertain the most appropriate
treatment regimen. This research needs to be based on sound
pharmacological principles and appropriate standardised
methods of assessment of dyspnoea and of quality of life are
needed.
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