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Cite this article as: Smallwood NE, Pascoe A, Wijsenbeek M, et al. Opioids for the palliation of
symptoms in people with serious respiratory illness: a systematic review and meta-analysis. Eur Respir
Rev 2024; 33: 230265 [DOI: 10.1183/16000617.0265-2023].

Abstract
Copyright ©The authors 2024 Background People living with serious respiratory illness experience a high burden of distressing
symptoms. Although opioids are prescribed for symptom management, they generate adverse events, and
their benefits are unclear.
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of participants having a nonmalignant lung disease. Data were extracted regarding study characteristics,

Received: 21 Dec 2023 outcomes of breathlessness, cough, health-related quality of life (HRQoL) and adverse events. Treatment

Accepted: 2 May 2024 effects were pooled using a generic inverse variance model with random effects. Risk of bias was assessed
using the Cochrane Risk of Bias tool version 1.
Results Out of 17 included trials, six were laboratory-based exercise trials (n=70), 10 were home studies
measuring breathlessness in daily life (n=788) and one (n=18) was conducted in both settings. Overall
certainty of evidence was “very low” to “low”. Opioids reduced breathlessness intensity during laboratory
exercise testing (standardised mean difference (SMD) -0.37, 95% CI -0.67--0.07), but not
breathlessness measured in daily life (SMD —0.10, 95% CI —0.64-0.44). No effects on HRQoL (SMD
—0.42, 95% CI —0.98-0.13) or cough (SMD -1.42, 95% CI —3.99-1.16) were detected. In at-home
studies, opioids led to increased frequency of nausea/vomiting (OR 3.32, 95% CI 1.70-6.51), constipation
(OR 3.08, 95% CI 1.69-5.61) and drowsiness (OR 1.37, 95% CI 1.01-1.86), with serious adverse events
including hospitalisation and death identified.
Conclusions Opioids improved exertional breathlessness in laboratory exercise studies, but did not improve

a @ @@ breathlessness, cough or HRQoL measured in daily life at home. There were significant adverse events,

which may outweigh any benefits.
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Introduction

Serious illness is defined as a condition that carries a high risk of mortality, negatively impacts quality of
life and daily function, and is burdensome in terms of symptoms, treatments or caregiver stress [1]. People
living with nonmalignant serious respiratory illness, including, but not limited to COPD and interstitial
lung disease (ILD) frequently experience a high burden of physical and psychosocial symptoms [2].

Breathlessness is the subjective experience of breathing discomfort, which can vary in intensity and
quality [3]. Chronic breathlessness is often ranked by people with serious respiratory illness as their worst or
most distressing symptom [4—7]. Management of chronic breathlessness is notoriously difficult; many people
experience persisting breathlessness despite optimisation of all the underlying conditions contributing to the
symptom [8]. Failure to adequately address chronic breathlessness is a key driver of reduced quality of life in
people with serious respiratory illness [9—11] and a major contributor to costly unscheduled healthcare usage
[12, 13]. In people with COPD, persisting chronic breathlessness is an important determinant of low physical
and mental health [6, 7]. In people with ILD, breathlessness is highly prevalent and one of their major unmet
palliative care needs [14, 15]. Fear of exertional breathlessness may result in avoiding exercise, leading to a
downward spiral of deconditioning and social isolation with negative physical and emotional consequences
[7]. There is therefore an immense need to better actively manage chronic breathlessness and other distressing
symptoms in people with nonmalignant serious respiratory illness.

Opioid medications such as morphine have been recommended as a treatment option for chronic
breathlessness when distressing breathlessness persists despite disease optimisation and utilisation of
nonpharmacological approaches (such as breathing techniques and positions to ease breathlessness) [3, 16, 17].
A Cochrane review in 2016 revealed limited low-quality evidence regarding the effectiveness of opioids
for the treatment of chronic breathlessness in people with serious respiratory illness [18]. Importantly, the
mechanisms by which opioids may reduce breathlessness are poorly understood. It is theorised that opioids
may alter the central perception of breathlessness via mechanisms similar to the central processing of pain
stimuli [19-21]. Many clinicians and patients report a reluctance to prescribe or take opioids for chronic
breathlessness, often compounded by concerns regarding known common side-effects, such as
constipation, nausea, vomiting and drowsiness, and worries regarding serious adverse events such as
respiratory depression [22-28]. Nevertheless, over the past few years some large clinical trials examining
the efficacy of opioids for the treatment of chronic breathlessness in people with serious respiratory illness
have been published [29-31]. Therefore, it is timely and crucial to reconsider the evidence base [32].

This systematic review and meta-analysis aimed to determine the effectiveness and safety of opioids
administered systemically for the palliation of symptoms in people with nonmalignant serious respiratory
illness, with the critical outcome being breathlessness. Other important outcomes included cough,
health-related quality of life (HRQoL), arterial blood gas parameters and adverse events. This systematic
review was conducted as part of the evidence synthesis for the European Respiratory Society (ERS)
clinical practice guideline on symptom management for adults with serious respiratory illness [33].

Methods

The systematic review protocol was developed a priori, but was not published, due to the confidentiality
requirements of the ERS clinical practice guideline development process. Instead, the protocol was
submitted to European Respiratory Review editorial office in April 2023 to be held in confidence and
made available to reviewers. The protocol can be found in the supplementary material.

Search strategy and study selection

A comprehensive search of Embase, MEDLINE and the Cochrane Central Register of Controlled Trials
(CENTRAL) databases was conducted on 6 June 2022 to identify high-quality relevant systematic reviews.
Prior systematic reviews were utilised to increase the efficiency of the search. A second comprehensive search
of Embase, MEDLINE and CENTRAL databases was conducted on 8 July 2022 to identify any additional
clinical trials published after those systematic reviews were completed (supplementary table S1), with inclusion
dates varying according to when the preceding relevant systematic review was performed. Subject headings and
keywords for illness related terms included “chronic obstructive pulmonary disease”, “interstitial lung disease”,
“bronchiectasis”, “cystic fibrosis” and “pulmonary hypertension”. Subject headings for intervention related
terms included “opioids” and related keywords, including, but not limited to “analgesic”, “narcotic”,
“morphine”, “fentanyl”, “hydromorphone”, “oxycodone”, “pentazocine”, “methadone”, “codeine”,
“dextromoramide”, “OTFC”, “diamorphine”, “dihydrocodeine”, “dextropropoxyphene”, “meptazinol”,

“sufentanil”, “alfentanil”, “remifentanil”, “nalbuphine”, “meptazinol”, “dipipanone”, “pethidine”, “tramadol”
and “buprenorphine”. Full search strategies are provided in the supplementary material.
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Studies were included in our systematic review if they were randomised controlled trials (RCTs) or
randomised crossover trials that investigated any opioid drug, given by intravenous, subcutaneous or oral
routes in any dose, for the treatment of breathlessness or cough in adults with serious respiratory illness.
The comparison was placebo or usual care, or any other pharmacological or nonpharmacological
interventions that were directly compared with the opioid treatment. Serious respiratory illnesses included
within this systematic review were asthma, bronchiectasis, COPD, cystic fibrosis, ILD, other obstructive
lung diseases and pulmonary arterial hypertension (PAH). For studies with mixed cohorts of adults, only
studies with >80% of participants having nonmalignant lung disease were included.

Outcomes

The primary outcome of interest for this review was breathlessness, measured using relevant, validated
tools. This included measures taken during daily life at home or during exercise testing in a laboratory
setting. Only exercise measures obtained at iso-workload before and after an intervention were included. In
the interest of pragmatic study design, daily life measures included “right now” breathlessness measures,
such as those recorded in symptom diaries. Important secondary outcomes included in this review were
HRQoL, using any validated tool; cough, using any validated tool; arterial blood gas parameters (partial
pressures of oxygen and carbon dioxide); and adverse events (specifically drowsiness, constipation, and
nausea or vomiting), defined according to the investigators’ definition.

Data extraction

Two review authors (N.E. Smallwood and A. Pascoe) independently screened abstracts and full-text
articles to determine eligibility for inclusion with disagreements resolved by discussion. Outcome data
were extracted independently by two authors (N.E. Smallwood and A. Pascoe) for all included studies
from source publications (not data reported in previous systematic reviews). Risk of bias for systematic
reviews was appraised using the Assessing the Methodological Quality of Systematic Reviews
(AMSTAR)-2 checklist. Risk of bias of included studies was assessed independently by two authors
(N.E. Smallwood and A. Pascoe) using the Cochrane Risk of Bias tool version 1. The screening process
was documented using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses study
flow diagram [34].

Data synthesis

The administration of opioids was categorised into two conditions with associated outcomes synthesised
and analysed separately: 1) opioids administered in a laboratory setting with participants completing a
validated exercise test, with exercise-related outcomes measured in the laboratory at iso-time or iso-load to
ensure standardised exertion [35]; or 2) opioids self-administered regularly for four or more consecutive
days during daily life at home, with outcomes measured pragmatically.

Where studies used multiple doses of opioids in the intervention arm, data from the higher dose group
were included. Some studies included both exercise and daily-life measures and therefore the appropriate
outcome measures were included in both meta-analyses.

Treatment effects were pooled using a generic inverse variance model with random effects. Standardised
mean differences (SMDs) for continuous data or odds ratios for dichotomous data (adverse events) were
calculated with corresponding 95% confidence intervals. SMD estimates were interpreted using thresholds
for effect sizes defined by Conen [36], with SMD~0.20: small effect; SMD=~0.50: moderate effect;
SMD=0.80: large effect. To determine clinical significance, the SMD was multiplied by the standard
deviation of the baseline scores from a representative study so that the pooled effect could be expressed in
the original units of that study [37]. Where data could not be combined in a meta-analysis, a narrative
description of outcomes is provided. The unit of analysis was the individual participant, with no cluster
RCTs included in the analysis. Heterogeneity was assessed using the I? statistic. Sensitivity analyses were
performed to examine the effects of methodological quality on the pooled estimates by removing studies
that were at high or unclear risk of bias for the domains of blinding and incomplete outcome data. Overall
certainty of evidence for each outcome was assessed and reported using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) system (www.gradepro.org/). When >10 studies were
pooled in a meta-analysis, we created and examined a funnel plot to explore potential publication bias.

Results

Of 2736 abstracts screened for the search for prior systematic reviews, 17 records were selected for full text
review, with five systematic reviews included [18, 38-41] (supplementary table S2). From these five
systematic reviews, 15 studies were included, which were described in 14 reports (with one report
describing the findings from two separate studies). The subsequent search for clinical trials published after

https://doi.org/10.1183/16000617.0265-2023 3


https://www.gradepro.org/
http://err.ersjournals.com/lookup/doi/10.1183/16000617.0265-2023.figures-only#fig-data-supplementary-materials

EUROPEAN RESPIRATORY REVIEW

SYMPTOM MANAGEMENT | N.E. SMALLWOOD ET AL.

those five systematic reviews were completed yielded 2952 records. After removal of duplicates, 2332
records were screened and 14 were selected for full-text review, from which two new reports describing
two RCTs were included [29, 42]. One record [29] was included (which was published after the search
cut-off date, but prior to meta-analysis), having been identified from information within a qualitative
study [43] identified in our search results (figure 1). Overall, a total of 16 reports describing 17 studies
were included in the current systematic review (table 1).

Study characteristics

Seven of the 17 included studies described laboratory-based exercise studies with 88 participants [44, 46,
48, 50, 51, 54 ] and 11 described at-home studies with 806 participants [30, 31, 40, 42, 45, 47-49, 52, 53,
55]. Notably, one study reported outcomes both in the laboratory and home settings, and therefore the data
were included in both meta-analyses where appropriate [48].

All laboratory-based exercise studies were small crossover studies (with <20 participants), in which
opioids were compared to an identically administered placebo. Six studies included only participants with
COPD [44, 46, 50, 51, 54] and one study included a mixed cohort, but did not specify the primary
conditions of the participants included [48].

Of the at-home studies, five were parallel-arm studies and six were crossover-design studies. All but one
at-home study compared opioids to an identically administered placebo, with one study comparing opioids
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FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram. *: one report

described the findings from two separate studies; hence 16 reports describe findings from 17 studies.
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TABLE 1 Characteristics of included studies

First author,  Study Study setting Population  Country Sample Age years Women % Intervention Comparator Included outcomes
year [ref.] design size
ABDALLAH, Crossover Laboratory-based COPD Canada 20 63.617.1 25.0 Single oral dose immediate- Placebo Breathlessness: Borg
2017 [44] exercise measures release morphine sulphate intensity at iso-time
(0.1 mg-kg™) Self-reported nausea/
vomiting
ABERNETHY, Crossover At-home daily-life Mixed (88%  Australia 48 7615 27.0 20 mg oral morphine sulphate Placebo Breathlessness: 10 cm
2003 [45] measures COPD) daily for 4 days VAS intensity
Self-reported
constipation
CuRrROW, Parallel  At-home daily-life Mixed (58%  Australia Morphine Morphine  Morphine 35.9 20 mg oral morphine daily for Placebo Breathlessness: 10 cm
2020 [31] measures COPD) 145 74.0+9.6 Placebo 37.4 7 days VAS intensity now
Placebo Placebo HRQoL: EORTC-QLQ-C15
139 74.5+9.1 PAL
Self-reported nausea/
vomiting
Self-reported drowsiness
Self-reported
constipation
Eiser, 1991  Crossover Laboratory-based COPD United 10 49-79 30.0 5 mg oral diamorphine every Placebo Breathlessness: 10 cm
(A) [46] exercise measures Kingdom 6 h for 2 weeks VAS post-6MWT
Self-reported nausea/
vomiting
Eiser, 1991  Crossover Laboratory-based COPD United 8 49-79 40.0 2 doses of 7.5 mg oral Placebo Breathlessness: 10 cm
(B) [46] exercise measures Kingdom diamorphine 5 h apart, for VAS post-6MWT
2 days Paco, 1 h post-dose
Pao, 1 h post-dose
Self-reported nausea/
vomiting
EKSTROM, Parallel  At-home daily-life COPD Australia Morphine Morphine Morphine 51 16 mg-day* oral extended- Placebo Breathlessness: NRS
2022 [29] measures 51 73 (67-78) Placebo 56 release morphine for week 1 intensity
Placebo 50 Placebo HRQoL: CAT
72 (66-76) Self-reported nausea/
vomiting

Self-reported drowsiness
Self-reported
constipation

Continued
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TABLE 1 Continued

First author,  Study Study setting Population  Country Sample Age years Women % Intervention Comparator Included outcomes
year [ref.] design size
FERREIRA, Crossover At-home daily-life PAH Australia 19 64+11 70 20 mg oral kapanol daily for Placebo Breathlessness: 10 cm
2018 [42] measures 7 days VAS intensity now
Self-reported nausea/
vomiting
Self-reported drowsiness
Self-reported
constipation
FERREIRA, Parallel  At-home daily-life Mixed (60%  Australia Morphine Morphine  Morphine 35.1 15 mg oral controlled-release Placebo Breathlessness: 10 cm
2020 [47] measures COPD) 74 74.49+8.35 Placebo 34.6 oxycodone daily for 7 days VAS intensity now
Placebo 81 Placebo HRQoL: EORTC-QLQ-C15
74.83+8.95 PAL
Self-reported nausea/
vomiting
Self-reported drowsiness
Self-reported
constipation
JOHNSON, Crossover Laboratory-based Mixed (not United 18 64.919.1 16.7 15 mg dihydrocodeine for Placebo Breathlessness: 10 cm
1983 [48] exercise measures  specified) Kingdom 1 week, taken 30 min before VAS at iso-time
At-home daily-life exercise up to 3 times per day Breathlessness: 10 cm
measures VAS intensity (evening)
KRONBORG- Parallel  At-home daily-life ILD Denmark Morphine Morphine  Morphine 16.6 Oral morphine drops, Placebo Breathlessness: 10 cm
WHITE, measures 18 72.5 Placebo 16.6 20 mg:mL™" 5 drops (equivalent VAS intensity
2020 [49] Placebo 18  (69.8-79.8) to 5 mg) taken four times per HRQoL: KBILD
Placebo 75.2 day, i.e. 20 mg daily for 7 days Cough: LCS
(72.7-77.8) Up to 5 extra drops per day up Paco,
to four times per day permitted Self-reported nausea/
vomiting
Self-reported
constipation
LieHT, 1989  Crossover Laboratory-based COPD USA 13 Mean 65.9, 0.0 Single dose of oral morphine Placebo Breathlessness: Borg at
[50] exercise measures range 58-70 0.8 mg-kg™* 60 min before iso-time
exercise test Paco, at iso-time
Pao, at iso-time
LigHT, 1996  Crossover Laboratory-based COPD USA 7 66.4+3.25 0.0 30 mg oral morphine Placebo Breathlessness: Borg at
[51] exercise measures iso-time
Continued
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TABLE 1 Continued

M3IINTY AHOLVYIdSIY NVY3Id0odN3

First author,  Study Study setting Population  Country Sample Age years Women % Intervention Comparator Included outcomes
year [ref.] design size
PooLg, 1998 Crossover At-home daily-life COPD USA 16 70.7+6.4 31.2 10 mg sustained-release Placebo Breathlessness: CRQ
[52] measures morphine sulphate titrated to dyspnoea subscale
maximum of 2 tablets twice HRQoL: CRQ
daily for 6 weeks: 10-40 mg Self-reported nausea/
vomiting

Self-reported drowsiness
Self-reported
constipation

Rice, 1987 Crossover At-home daily-life COPD USA 7 59-79 0.0 30 mg codeine taken 4 times 25 mg Breathlessness: 10 cm
[53] measures daily for 1 month promethazine 4 VAS past 24 h
times daily for Paco,
1 month Self-reported drowsiness

Self-reported
constipation

VERBERKT, Parallel  At-home daily-life COPD The Morphine Morphine Morphine 48 10 mg oral SR morphine twice Placebo Breathlessness: NRS
2020 [30] measures Netherlands 54 65.08.0 Placebo 44 daily for 4 weeks: 20 mg past 24 h
Placebo 57 Placebo Could be titrated to 3 times HRQoL: CAT
65.7+8.0 daily: 30 mg Cough: CAT
Paco,
'DaO2
Self-reported nausea/
vomiting

Self-reported drowsiness
Self-reported
constipation

Woobcock, Crossover  At-home exercise COPD United 12 Mean 62 16.7 Dihydrocodeine 1 mg-kg™ in Placebo Breathlessness: 10 cm
1981 [54] measures Kingdom 200 mL bitter-lemon drink VAS at iso-load
taken 45 min before a treadmill Self-reported nausea/
test vomiting
Woobcock, Crossover At-home daily-life COPD United 11 Not reported  Not reported 60 mg dihydrocodeine 3 times Placebo Paco,
1982 [55] measures Kingdom daily for 2 weeks Pao,
Self-reported nausea/
vomiting

Self-reported drowsiness
Self-reported
constipation

Data are presented as n, meanzsp, range or median (interquartile range), unless otherwise stated. VAS: visual analogue scale; HRQoL: health-related quality of life; EORTC QLQ-C15 PAL: European
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 15 Palliative Care; 6MWT: 6-min walk test; P,co: arterial carbon dioxide tension; P, : arterial oxygen
tension; NRS: numerical rating scale; CAT: COPD Assessment Test; PAH: pulmonary arterial hypertension; ILD: interstitial lung disease; KBILD: King’s Brief Interstitial Lung Disease; LCS: Leicester
Cough Scale; CRQ: Chronic Respiratory Disease Questionnaire.
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to promethazine [53]. At-home studies were a mix of small and large studies; seven had <50 participants
[42, 45, 48, 49, 52, 53, 55] and the remaining four studies had >100 participants [29-31, 47]. Five studies
included only participants with COPD [29, 30, 52, 53, 55]; one included only participants with ILD [49];
one included only participants with PAH [42]; and four studies included mixed cohorts [31, 45, 47, 48].
Of the mixed-cohort studies, most contained a majority of participants with COPD [31, 45, 47] and one
did not specify the primary conditions of the included participants [48].

Interventions

Of the seven laboratory-based exercise studies, three studies administered a single dose of oral morphine
ranging from 0.1 to 0.8 mg-kg™", with maximum doses ranging from 10 to 30 mg [44, 50, 51]. Two
studies administered a single oral dose of dihydrocodeine at either 1 mg-kg™" [54] or a flat dose of 15 mg [48],
and two studies that were reported together administered multiple oral doses of diamorphine, either 5 mg
taken every 6 h for 2 weeks, or two doses of 7.5 mg taken 5 h apart on a single day [46].

The exercise tests administered varied. Three studies utilised cycle ergometers: two were incremental
symptom-limited tests [50, 51] and one was a symptom-limited constant-load test at 75% peak power
output [44]. Two studies administered 6-min walk tests (6EMWT) [46], one of which included in addition a
treadmill test. One study administered an incrementally increasing speed treadmill test [48] and one study
utilised both a treadmill test and a cycle ergometer test [54] with the post-treadmill measure included in
this meta-analysis.

Of the 11 at-home studies, seven administered morphine for a period of >4 days and up to 6 weeks
[29-31, 42, 45, 49, 52]. In all but one of those seven studies, extended-release formulations of morphine
were self-administered [49]. The typical dose of oral morphine was 20 mg per day, with two studies
titrating up to 30 mg [30] or 40 mg [52] per day. Two studies administered oral dihydrocodeine up to
either 45 mg per day for 1 week [48] or 180 mg per day for 2 weeks [55]. One study administered 15 mg
per day oral extended-release oxycodone for 7 days [47], and one study administered 120 mg codeine per
day for 1 month [53].

Risk of bias

Of the five included previous systematic reviews, no major sources of bias were identified using the
AMSTAR-2 checklist. Of the 17 included studies, five had a high risk of bias in one domain and an
additional 10 had an unclear risk of bias in up to three domains (supplementary figures S1 and S2). The
domain of “selective reporting” was the most frequently downgraded domain, with two studies deemed high
risk due to inconsistencies between pre-specified outcomes and reported results [30, 54], and 12 studies
deemed unclear risk due to a lack of prospectively registered outcome reporting plans [31, 42, 45-48, 50-53,
55]. Half of the included studies had unclear risk of “selection bias” due to insufficient descriptions of
random sequence generation and allocation concealment studies [46, 50-55]. Three studies had high risk of
“other bias”; one study included participants that were not consistent with the reported criteria [53], and
two studies were underpowered analyses stemming from discontinued arms of larger clinical trials [42, 47].
One study had an unclear risk for “detection bias” due to insufficient blinding of outcome assessments [44].
All included studies had a low risk of “performance bias” and “attrition bias”.

Two meta-analyses (at-home studies reporting breathlessness pragmatically during daily life including
either evening (figure 2) or morning measures (supplementary figure S5)) contained >10 studies and were
examined for publication bias using a funnel plot. No important asymmetry was identified on either funnel
plot (supplementary figure S3 and supplementary figure S4).

Effects of interventions

Primary outcome: breathlessness

A meta-analysis of five laboratory-based exercise studies (n=70 participants) measuring breathlessness
outcomes at iso-load or iso-time demonstrated a moderate and statistically significant treatment effect in
favour of opioids (SMD —0.50, 95% CI —0.84— —0.16, 1>=0%; figure 3). This translated to a ~10 mm
reduction in breathlessness on a 10 cm visual analogue scale (VAS), which suggests that this effect is
clinically significant [56]. The remaining two laboratory-based exercise studies with 18 participants [46]
measured breathlessness following a 6MWT and were excluded from the meta-analysis, as the exertion
level could not be standardised. Similarly, one home-based study [49] reported a breathlessness measure
following a 6BMWT and was also excluded from the meta-analysis.

10 at-home studies with 795 participants reported breathlessness intensity outcomes measured in daily life.
Breathlessness was measured at morning, evening, both or at an unspecified time. For studies reporting
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Opioids Placebo SMD SMD Risk of bias

Study or subgroup SMD+SE Total  Total  Weight IV, random (95% Cl) IV, random (95% Cl) ABCDEFG
ABERNETHY, 2003 [45]# -0.4043£0.2319 38 38 10.5%  -0.40 (-0.86-0.05) — 0000020
CURROW, 2020 [31]" -0.0665+0.1187 145 139 11.1%  -0.07 (~0.30-0.17) - 0000060200
EKSTREM, 2022 [29]* 0.0619+0.1991 51 50 10.7%  0.06 (~0.33-0.45) - 000000600
FERREIRA, 2018 [42]° 0.3125+0.3266 19 19 9.8% 0.31 (~0.33-0.95) - 000006020
FERREIRA, 2020 [47]" 1.9064+0.1947 74 81 10.8% 1.91(1.52-2.29) —- 00000720
JOHNSON, 1983 [48] ~0.444+0.3379 18 18 97%  -0.44(-1.11-0.22) — 0000020
KRONBORG-WHITE, 2020 [49]# -1.4998+0.3824 18 18 9.3%  -1.50 (~2.25--0.75) — 000000600
POOLE, 1998 [52]"" -0.45740.3837 14 14 9.3%  -0.46 (-1.21-0.30) — 2000020
RICE, 1987 [53]** -0.5508+0.5484 7 7 7.8%  -0.55 (-1.63-0.52) — 27200070
VERBERKT, 2020 [30]5% -0.2335+0.1906 54 57 10.8%  -0.23 (-0.61-0.14) —=r it + @+
Total (95% Cl) 438 441 100.0%  -0.10 (-0.64-0.44)

Heterogeneity: Tau?=0.67; Chi2=119.85, df=9 (p<0.00001); 12=92%

Test for overall effect: Z=0.37 (p=0.71)

T T T 1
-4 -2 0 2 4
Favours opioids Favours placebo

Risk of bias

A Random sequence generation (selection bias)

B Allocation concealment (selection bias)

C Blinding of participants and personnel (performance bias)
D Blinding of outcome assessment (detection bias)

E Incomplete outcome data (attrition bias)

F Selective reporting (reporting)

G Other bias

FIGURE 2 At-home studies reporting breathlessness pragmatically during daily life. SMD: standardised mean difference; IV: inverse variance.
#:10 cm visual analogue scale (VAS) breathlessness intensity (final evening relative to baseline); *: 10 cm VAS breathlessness intensity now (days 5-7
average of mean morning/evening scores relative to baseline; *: numerical rating scale (NRS) intensity of breathlessness (16 mg per day dose, days
5-7 average scores relative to days —3 to —1 average score; % 10 cm VAS breathlessness intensity now (final evening score relative to baseline); *: 10 cm
VAS breathlessness (final early evening relative to baseline from alternating weeks’ period; *: 10 cm VAS breathlessness during last hour (change
from baseline to follow-up); *": Chronic Respiratory Disease Questionnaire (CRQ) dyspnoea subscale (change from baseline to 6 weeks); **: 10 cm
VAS breathlessness during past 24 h (change from baseline to follow-up); *%: NRS over past 24 h (change from baseline to follow-up).

both morning and evening scores separately, the evening score was included in the meta-analysis, which
demonstrated no statistically or clinically significant treatment effect in favour of opioids compared to
placebo or promethazine comparator, with considerable heterogeneity identified (SMD —0.10, 95% CI
—0.64-0.44, IZ=92%; figure 2). Given the considerable heterogeneity, we also conducted a narrative
synthesis for this primary outcome. Of the 10 included studies, seven reported no statistically significant
change in breathlessness; two showed statistically significant effects in favour of opioids [45, 48]; and one
favoured the comparator [42]. Of the two that favoured opioid, one was below the clinically significant
threshold [45]. A separate meta-analysis was conducted using morning scores for studies where both
morning and evening measures were reported separately, which detected no significant treatment effect,
and high heterogeneity (SMD —0.10, 95% CI —0.64-0.43, 1°=92%; supplementary figure S5).

Secondary outcomes

Important outcome: HRQoL

No laboratory-based exercise studies reported outcomes for HRQoL. Six at-home studies with 703
participants reported outcomes for HRQoL. Where higher scores represented better HRQoL (specifically,
King’s Brief Interstitial Lung Disease [57] and Chronic Respiratory Disease Questionnaire [58]), the
direction of the data was reversed to reflect the direction of effect. The meta-analysis detected no
statistically or clinically significant treatment effects and heterogeneity was considerable (SMD —0.42,
95% CI —0.98-0.13, 1’=91%, figure 4).

Important outcome: cough

No laboratory-based exercise studies reported outcomes for cough. Two at-home studies with a total of 147
participants reported cough outcomes using either the Leicester Cough Questionnaire (measuring chronic
cough-related quality of life) or COPD Assessment Test cough subdomain (impact on daily life activities).
In the meta-analysis, no statistically significant treatment effects were identified, but considerable
heterogeneity was detected (SMD —1.42, 95% CI —3.99-1.16, I’=96%; supplementary figure S6).
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SMD SMD Risk of bias
Study or subgroup SMD+SE Weight IV, random (95% Cl) IV, random (95% Cl) ABCDEFG
ABDALLAH, 2017 [44]# -0.5448+0.3227 28.5% -0.54 (-1.18-0.09) —
JOHNSON, 1983 [48]" -0.4172+0.3374 26.0% -0.42 (-1.08-0.24) =
LIGHT, 1989 [50]# -0.6276+0.4035 18.2% -0.63 (-1.42-0.16) -7
LIGHT, 1996 [51]# -0.5327+0.5476 9.9% -0.53 (-1.61-0.54) - 1
Woobcock, 1981 [54]1 -0.3901+0.4129 17.4% -0.39 (-1.20-0.42) L
Total (95% Cl) 100.0% -0.50 (-0.84--0.16) ‘

Heterogeneity: Tau2=0.00; Chi2=0.25, df=4 (p=0.99); 12=0% T T T T

Test for overall effect: Z=2.90 (p=0.004) -2 . 10 1 2
Favours (experimental) Favours (control)

Risk of bias

A Random sequence generation (selection bias)

B Allocation concealment (selection bias)

C Blinding of participants and personnel (performance bias)
D Blinding of outcome assessment (detection bias)

E Incomplete outcome data (attrition bias)

F Selective reporting (reporting bias)

G Other bias

FIGURE 3 Laboratory-based exercise studies reporting breathlessness at iso-time or iso-load. SMD: standardised mean difference; IV: inverse
variance. *: Borg intensity at iso-time; *: 10 cm visual analogue scale breathlessness at iso-load.

Important outcome: arterial blood gases

Two laboratory-based exercise studies with 21 participants reported arterial carbon dioxide tension (P,co,)
(supplementary figure S7) and arterial oxygen tension (P,o,) (supplementary figure S8) measurements at
any time during or after exercise. The direction of the treatment effect as plotted on the forest plot for P,q,
(supplementary figure S8) was reversed to reflect the direction of clinical improvement. The meta-analysis
of P,co, did not find a significant effect, but was trending towards favouring placebo compared to opioids
(SMD 0.63, 95% CI 0.00-1.26, 1>=0%; supplementary table S3). This was equivalent to ~5.2 mmHg rise
in P,co, with opioids, which is clinically significant. A separate meta-analysis of P,o, did not find any
statistically or clinically significant effect (SMD —0.52, 95% CI —1.14-0.10, I*=0%, p=0.10).

Opioids Placebo SMD SMD Risk of bias

Study or subgroup SMD+sE Total  Total ~ Weight IV,random (95% Cl) IV, random (95% ClI) ABCDETFG
CURROW, 2020 [31]# 0.136:0.1188 145 139 18.4%  0.14 (~0.10-0.37) 0000020
EKSTROM, 2022 [29]* ~0.064+0.1991 51 50 17.4%  -0.06 (-0.45-0.33) OO0 OD
FERREIRA, 2020 [47]# -1.4247£0.1805 74 81 17.7%  -1.42 (-1.78--1.07) - 00000670
KRONBORG-WHITE, 2020 [49]*  -0.8196£0.3487 18 18 14.8%  -0.82 (-1.50--0.14) (I I IT1X]]
POOLE, 1998 [52] 0.0554+0.378 14 14 142%  0.06 (~0.69-0.80) 2000000
VERBERKT, 2020 [30]f -0.4111+0.192 54 57 17.5%  -0.41 (-0.79--0.03) 0000000
Total (95% Cl) 356 359 100.0%  -0.42 (-0.98-0.13)

Heterogeneity: Tau?=0.42; Chi2=57.10, df=5 (p<0.00001); 12=91% U T T

Test for overall effect: Z=1.50 (p=0.13) 4 2 0 2 4

Favours opioids Favours placebo

Risk of bias

A Random sequence generation (selection bias)

B Allocation concealment (selection bias)

C Blinding of participants and personnel (performance bias)
D Blinding of outcome assessment (detection bias)

E Incomplete outcome data (attrition bias)

F Selective reporting (reporting bias)

G Other bias

FIGURE 4 At-home studies reporting health-related quality of life. SMD: standardised mean difference; IV: inverse variance. *: European

Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 15 Palliative Care (change from baseline); *: COPD
Assessment Test (CAT) (16 mg per day dose, change from baseline); *: King’s Brief Interstitial Lung Disease (change from baseline); S: Chronic
Respiratory Disease Questionnaire (change from baseline); f. CAT (change from baseline).
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Four at-home studies with 165 participants reported P,co, measurements (supplementary figure S9). The
meta-analysis demonstrated a large and statistically significant effect in favour of placebo or promethazine
comparator compared to opioids with considerable heterogeneity (SMD 0.86, 95% CI 0.03-1.69, 1>=80%;
supplementary table S4). This was equivalent to ~2.2 mmHg rise in P,co, with opioids, which is not
clinically significant. Two at-home studies with 122 participants reported P,o, with no statistically or
clinically significant treatment effects detected in the meta-analysis (SMD —0.22, 95% CI —0.56-0.12,
1?=0%; supplementary figure S10).

Important outcome: adverse events

Treatment-emergent adverse events were commonly reported and were specifically cited as a cause for
withdrawal of participants receiving active opioid interventions in 10 out of 11 at-home [30, 31, 42, 45,
47, 49, 52, 53] and three out of seven laboratory-based exercise studies [44, 46]. Adverse events
experienced in opioid intervention arms were often higher grade and were a source of “moderate to severe
distress” for participants [31, 45, 47]. Three studies specifically described treatment-emergent adverse
events in opioid treatment arms that were serious in nature [29, 44, 53], including hospitalisation or death,
in up to 33% of participants [29].

Four laboratory-based exercise studies with 60 participants reported frequency of nausea or vomiting
adverse events with no statistically significant treatment effects detected in the meta-analysis (OR 3.79,
95% CI 0.75-19.18, I’=0%, p=0.11; supplementary figure S11). When studies reported nausea or vomiting
as separate events, the events with the greatest frequency were included in the meta-analysis. No other
adverse events of interest were reported in laboratory-based exercise studies.

Eight at-home studies with 733 participants reported frequency of nausea or vomiting as adverse events
(supplementary figure S12). The meta-analysis detected a statistically significant increase in the frequency
of nausea or vomiting events in people receiving opioids compared with placebo with substantial
heterogeneity (OR 3.32, 95% CI 1.70-6.51, 1°=54%). Eight at-home studies with 704 participants reported
frequency of drowsiness (sometimes referred to as “somnolence”) as adverse events (supplementary figure
S13). The meta-analysis detected a statistically significant increase in the frequency of drowsiness events in
people receiving opioids compared with placebo or promethazine comparator (OR 1.37, 95% CI 1.01-
1.86, 1°=0%).

Nine at-home studies with 781 participants reported frequency of constipation as adverse events
(supplementary figure S14). The meta-analysis detected a statistically significant increase in the frequency
of constipation events in people receiving opioids compared with placebo with substantial heterogeneity
(OR 3.08, 95% CI 1.69-5.61, I’=57%). Seven out of the 11 at-home studies included described
prophylactic or as-needed prescription of laxatives alongside the blinded treatment, all of which
contributed data to the constipation adverse event meta-analysis.

Certainty of evidence

The certainty of evidence for all included outcomes was assessed using the GRADE criteria and were
found to be generally of “low” to “very low” quality (supplementary table S3 and supplementary
table S4). The important outcomes of cough, HRQoL and nausea/vomiting adverse events in at-home
studies were each graded as “low”. All other outcomes, including the critical outcome of breathlessness
(as measured in both laboratory-based exercise studies and at-home studies) were graded as “very low”.

Key reasons for downgrading certainty of evidence included a high proportion of studies with unclear or
high risk of bias in one or more domains, a high proportion of studies with small sample sizes and a lack
of reported washout periods in crossover design studies. Washout periods between opioid and placebo
exposures were either not described or were explicitly stated as not included in the study design for three
out of seven included crossover laboratory-based exercise studies [46, 48] and three out of six included
crossover community-based studies [45, 48, 55].

Sensitivity analyses

Sensitivity analyses were conducted as per protocol to examine the effects of methodological quality on
the pooled estimates. Two meta-analyses (breathlessness at iso-time or iso-load, and nausea or vomiting
data from laboratory-based exercise studies) were identified which each included one study with unclear
risk of bias for the domains of blinding [44]. Removal of this study’s data from both meta-analyses did not
alter the estimates of the overall treatment effect. A further sensitivity analysis was performed excluding
the one study which used promethazine as opposed to placebo for the comparator intervention [53].
Removal of this study’s data from two out of three separate meta-analyses (breathlessness in daily life and
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drowsiness measures in at-home studies) did not alter the estimates of the overall treatment effect. For the
third meta-analysis (P,co, measurements in arterial blood gases) from which this study was removed, the
pooled estimate of the treatment effect continued to demonstrate a large effect in favour of placebo
compared to opioids; however, this was no longer statistically significant (SMD 0.85, 95% CI —0.18-1.89,
n=158, I°=86%).

Discussion

Main findings

This systematic review and meta-analysis identified that opioids, when compared to placebo, had no
statistically or clinically significant effect on breathlessness outcomes measured pragmatically in daily life
at home in people with nonmalignant serious respiratory illness. When administered in a laboratory-based
setting, systemic opioids, compared to placebo, led to a statistically and clinically significant improvement
in breathlessness outcomes measured under standardised exertion at iso-time or iso-load. No statistically or
clinically significant effects of opioids on HRQoL or cough were detected when self-administered
regularly at home. Importantly, when opioids were administered over some days at home, trial participants
with serious respiratory illness experienced a significant increase in the frequency of adverse events,
including drowsiness, constipation, nausea and vomiting. Adverse events were a considerable driver of
withdrawal from studies, and in one RCT 33% of people treated with morphine experienced serious
adverse events including hospitalisation or death [29]. Based on these results, the European Respiratory
Society guideline taskforce made a conditional recommendation against the prescription of opioids for the
treatment of chronic breathlessness in people with nonmalignant serious respiratory illness [33].

The findings from our systematic review and meta-analysis are consistent with the trend of previous
systematic reviews, which have reported decreasing beneficial treatment effects with each subsequent
review. It should be noted that some prior systematic reviews, including a recently published systematic
review from Liu et al. [59], have included both nebulised and orally administered opioids with intentions
to consider these as two separate groups [38, 40]. Nebulised opioids were omitted from this review and
meta-analysis as the balance of evidence has previously demonstrated no beneficial treatment effect of
nebulised opioids [60, 61].

The systematic review from Liu et al. [59] reported a beneficial treatment effect of short-acting opioids on
breathlessness in crossover RCTs. However, their systematic review was limited to people with COPD and
included both nebulised and systemic opioids. Additionally, Liu et al. [59] did not distinguish between
studies where breathlessness was measured upon exertion and those where breathlessness was measured
pragmatically during daily life, with most of the data (70% weighting) in their meta-analysis derived from
studies measuring exertional breathlessness under laboratory conditions. This is consistent with our
systematic review, which identified a small beneficial treatment effect of opioids on exertional
breathlessness in the laboratory setting. Evidence regarding short-acting opioids, mostly administered as
single doses with outcomes measured primarily under exercise conditions, cannot be extrapolated to make
recommendations for the prophylactic treatment of breathlessness experienced in daily life. Indeed, Liu
et al. [59] also reported a lack of beneficial treatment effect of sustained-release opioids on breathlessness
for people with COPD, which is consistent with our findings.

Previous systematic reviews have highlighted the need for larger RCTs that are adequately powered to
detect treatment effects [18, 40, 41]. Importantly, our systematic review and meta-analysis addresses this
issue, as we included many recently published, large randomised controlled trials [29-31, 47], and it is
increasingly clear that the beneficial treatment effects of opioids on breathlessness or HRQoL (as measured
using validated tools in daily life) are minimal, while the adverse events are significant [29]. Despite this,
the overall certainty of evidence included in this meta-analysis was graded “very low” to “low”, which
reflects in part the high proportion of RCTs with small sample sizes.

The treatment-emergent adverse events reported in the included studies were often mild and self-limiting
on withdrawal of opioids [45, 62], though it should be noted that even low-grade adverse events can be
detrimental to quality of life and are important to patients’ perceptions of side-effects so should not be
disregarded [63, 64]. Additionally, serious adverse events were not uncommon among larger trials; data
from the Breathlessness Exertion and Morphine Sulphate study [29] indicated that one in three participants
treated with morphine (46 out of 139) developed serious adverse events, including hospitalisation and
death. Prior systematic reviews have similarly highlighted these safety risks and cautioned against
recommendations for sustained-release opioid use for the treatment of breathlessness in people with
COPD [59]. These risks should not be understated and are reflected in increased mortality associated with
high-dose opioid use in population-level observational studies, which are more adequately powered to
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evaluate safety [65, 66]. Many consumers have negative perceptions of using opioids for the treatment of
breathlessness and express concerns regarding safe use, respiratory depression, substance misuse,
dependence and addiction, stigma and the association of opioids with death and dying [22-25, 67].
Additionally, opioids may affect capacity to drive, and cause many predictable adverse events, which are
unacceptable or challenging for some patients [68]. The inability to recruit patients to some of the trials
included in this systematic review also highlights negative community perceptions to opioids [30, 42, 47]
and the need to offer and make more accessible nonpharmacological management approaches to breathlessness.

Strengths and limitations

This review utilised an approach of separating studies into two distinct settings for opioid delivery: regular
daily use at home (with symptom score outcomes measured pragmatically) or acute dosing in a controlled
exercise laboratory environment (with outcome measures taken specifically at iso-time). This is an
important distinction, as breathlessness experienced in daily life and breathlessness during an incremental
exercise test are related but distinct experiences, which may reflect differences in disease aetiology and
severity, as well as deconditioning [69]. Several early studies examining opioids to treat breathlessness
focused on exertional breathlessness under laboratory conditions only [46, 48, 50, 51, 54]. While the
current meta-analysis indeed shows a small-to-moderate beneficial treatment effect from opioids used to
treat exertional breathlessness in a laboratory setting, no benefit was found when opioids were taken
regularly at home including no effect on HRQoL. This finding is crucial, as we prescribe treatments in the
hope that they improve the symptoms that our patients experience in daily life.

An important limitation of this review is the relative homogeneity of included participants. Most studies
primarily included people with COPD, with limited evidence regarding other nonmalignant serious
respiratory illnesses. Participants were predominantly male and there was little to no reporting of other
social determinants of health [70], such as ethnicity or socioeconomic status. Additionally, there are
limited data on the use of opioids to treat breathlessness in people with nonmalignant serious respiratory
illness who are at the very end of life. Given that many physicians consider prescribing opioids only in an
end-of-life, palliative care setting [25-27, 71, 72], it is important to not rule out a potential beneficial
treatment effect in this circumstance. Notably, RCTs focusing on people at the very end of life present a
number of ethical and logistical challenges that limit the feasibility of conducting large-scale trials in such
a cohort.

Additionally, considerable statistical heterogeneity was detected in several of the included meta-analyses
within this systematic review owing in part due to variation in study designs. Calculation of 95%
confidence intervals for the heterogeneity statistics was not possible within the RevMan5 software package.
This heterogeneity was considered within the GRADE assessment of the certainty of the evidence and
contributed to the overall “low” to “very low” certainty. For the primary outcome of breathlessness, we
have included a narrative synthesis to supplement the meta-analysis which had high levels of heterogeneity.

Finally, there is a scarcity of evidence on the impact of opioids on other important symptoms experienced
by people with nonmalignant serious respiratory illness, particularly cough. A recent crossover RCT (n=41
participants) published after the completion of the current meta-analysis, examining the effects of systemic
opioids on cough in people with idiopathic pulmonary fibrosis (IPF), demonstrated a 75% decrease in
daytime cough frequency with extended-release nalbuphine compared to a 23% decrease in people
receiving placebo [73]. An additional crossover RCT protocol examining the effects of opioids on cough
with a recruitment target of 44 participants with IPF has also been published [74]. These studies in
conjunction with the existing evidence on cough may provide more robust evidence on the safety and
efficacy of opioids for the treatment of cough in people with serious respiratory illness.

Conclusion

The systematic review and meta-analysis identified benefit from opioids on exertional breathlessness when
induced in a laboratory setting only (very low certainty of evidence). Opioids administered regularly at
home did not have any beneficial impact on breathlessness experienced in daily life in people with serious
respiratory illness (very low certainty of evidence) and did not improve HRQoL. Treatment-emergent
side-effects due to opioids were common, with serious adverse events occurring including hospitalisation
and death. Data are lacking regarding any benefits that opioids may have on other symptoms (particularly
cough), in people with illnesses other than COPD, and in people at the very end of life. While opioids may
form part of an individualised, carefully monitored treatment plan for some people with nonmalignant
serious respiratory illness, nonpharmacological approaches remain the mainstay of our treatment approach
for persisting breathlessness.
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Points for clinical practice

»  Opioids administered in a laboratory setting improved exertional breathlessness during standardised
exercise testing; however, opioids administered regularly at home did not have any beneficial impact on
breathlessness experienced in daily life in people with serious respiratory illness.

+  Treatment-emergent side-effects due to opioids were common, with serious adverse events including
hospitalisation and death occurring.

» Based on these results, the European Respiratory Society guideline taskforce made a conditional
recommendation against the prescription of opioids for the treatment of chronic breathlessness in people
with nonmalignant serious respiratory illness.

+  While opioids may form part of an individualised, carefully monitored treatment plan for some people with
nonmalignant serious respiratory illness, nonpharmacological approaches remain the mainstay of our
treatment approach for persisting breathlessness.
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