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disease: a complicated and controversial story

Nicholas T. Vozoris1,2,3,4 

1Division of Respirology, Department of Medicine, St. Michael’s Hospital, Toronto, Ontario, Canada; 2Keenan Research Centre in the Li Ka Shing 

Knowledge Institute, St Michael’s Hospital, Toronto, Ontario, Canada; 3Department of Medicine, University of Toronto, Toronto, Ontario, Canada; 
4ICES, Toronto, Ontario, Canada

Correspondence to: Dr. Nicholas T. Vozoris, MHSc, MD, FRCPC. Division of Respirology, Department of Medicine, St. Michael’s Hospital, 30 Bond 

Street, Toronto, Ontario M5B 1W8, Canada. Email: nick.vozoris@utoronto.ca.

Abstract: Chronic obstructive pulmonary disease (COPD) is common chronic respiratory disorder, 
predominantly caused by exposure to cigarette smoke or biomass fuels, and it usually affects older adults. 
Dyspnea in COPD that is unresponsive to traditional management is a challenging disease complication 
for both the patient and the health care professional. Off-label use of opioids has been advocated as a 
pharmacotherapy strategy for refractory dyspnea. However, negative respiratory outcomes are a potential 
concern with opioids drugs, especially among individuals with COPD. In this review, randomized controlled 
trials evaluating opioid efficacy among individuals with COPD are reviewed and critically analyzed, and data 
from observational drug safety studies is also presented. In summary, the evidence in support of using opioids 
for refractory dyspnea in COPD is minimal and weak, and there is mounting data demonstrating that opioids 
are associated with increased respiratory-related morbidity and mortality in this population. Therefore, 
current evidence does not support the broad application of opioids for refractory dyspnea among individuals 
with COPD. However, there may be subsets of individuals that experience modest improvement in dyspnea 
with opioids, and better understanding predictors and mechanisms of such opioid responsiveness should be a 
focus of future research endeavours.
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What is chronic obstructive pulmonary disease 
(COPD) and how are opioids potentially relevant 
to its management?

COPD (also known as chronic bronchitis or emphysema) 
is estimated to affect upwards of 10% of individuals ages  
40 years and older globally (1). Chronic airway inflammation 
and/or alveolar destruction are the pathologic hallmarks 
of COPD, resulting in airflow obstruction and lung 
hyperinflation, and these abnormalities can be progressive 
over time and are only partially reversible (2). Recurrent 
exposure to cigarette smoke and biomass fuels are the two 
most causes of COPD world-wide (2). COPD is commonly 
characterized by chronic respiratory symptoms (including 

dyspnea, cough and phlegm production), as well as recurrent 
acute respiratory exacerbations, during which individuals 
experience a heightened degree of respiratory symptoms (2). 
Half or more of acute respiratory exacerbations are estimated 
to be related to infection in the tracheobronchial tree (2). 
Exacerbations are associated with increased prescription 
medication use (2), emergency room presentations and 
hospital admissions (3), impairment in quality of life (4) and 
mortality (5). Although COPD is primarily a respiratory 
disorder, extra-pulmonary manifestations for various 
reasons also commonly occur, including but not limited 
to, chronic musculoskeletal pain, insomnia, and depression 
and anxiety (2). There is presently no cure for COPD 
(apart from lung transplantation), although there are 
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various medications (primarily inhaled) that can help lessen 
troublesome respiratory symptoms, decrease chances of 
acute exacerbation and improve lung function (2). 

Refractory dyspnea (defined as dyspnea that occurs 
despite optimization of traditional medical management, 
such as inhaled medications) is a frequently encountered 
and challenging problem in COPD, estimated to occur in 
about 50% of individuals with advanced stage disease (6). 
Refractory dyspnea has profound implications on patient 
quality of life and contributes to significant psychological 
distress (7). Although an off-label usage, there is a 
theoretical role for opioids in the management of refractory 
dyspnea. By binding to opioid receptors that are heavily 
concentrated in the medulla, where respiratory rhythm 
is generated, opioids may theoretically lessen refractory 
dyspnea by decreasing minute ventilation (8,9) and/or 
dulling respiratory response to chemoreceptor stimulation 
from hypoxemia and hypercapnea (10). Opioid receptors 
are also located in the deeper cerebral cortex (e.g., insula, 
thalamus, anterior cingulate cortex, etc.) and opioid 
action at these sites may help modulate the perception of 
dyspnea (11,12). Several advanced dyspnea management 
guidelines (13-15) and international COPD guidelines (2)  
have advocated using opioids for refractory dyspnea. While 
opioids are commonly prescribed to individuals with 
COPD (16,17), most of this drug use is for the management 
of musculoskeletal pain (16,17). In contrast, there is some 
evidence indicating that physicians hesitate to prescribe 
opioids for refractory dyspnea in advanced COPD (18-20),  
in part out of concern for potential adverse patient 
outcomes (18,19).

Two methods of opioid prescribing for refractory 
dyspnea in COPD are outlined in the existing literature. 
The first method involves once-daily dosing of a sustained-
release oral morphine tablet, 10–30 mg (21-23). The 
second method involves standing dosing of immediate-
release liquid morphine, starting at 0.5 mg twice daily, with 
possible up-titration on a weekly basis based on clinical re-
evaluation, followed by possible eventual substitution with 
a sustained-release preparation (15,24). The former opioid 
prescription method has been more systematically evaluated 
(21-23) and there have been no head-to-head evaluations 
of the aforementioned two opioid prescribing strategies. It 
has been argued that use of a once-daily, sustained-release 
morphine preparation for refractory dyspnea is the superior 
prescribing strategy of the two (25), because shorter-acting 
opioid formulations are known to be associated with poorer 
steady-state blood levels and greater drug level peaks (26), 

thereby increasing the risk for suboptimal response and/or 
adverse effect.

A review of the evidence on opioid efficacy for 
refractory dyspnea in COPD 

Three meta-analyses of randomized, double-blind, placebo-
controlled trials of opioid therapy for refractory dyspnea 
have been published thus far: Jennings et al. in 2002 (27); 
Ekström et al. in 2015 (28); and, Barnes et al. in 2016 (29). 
Most trials included in these meta-analyses involved about 
10–20 subjects each and the intervention arms in most 
consisted of a short-acting opioid for a few days. The 
earliest meta-analysis by Jennings et al. (27) reported no 
significant reduction in dyspnea scores with opioids versus 
placebo, when trials involving only COPD patients were 
considered [standard mean difference (SMD) in dyspnea 
scores between intervention versus placebo was ‒0.26, with 
a 95% confidence interval (CI) of ‒0.44 to 0.08]. However, 
it should be noted that the COPD studies in this pooled 
analysis evaluated non-nebulized or nebulized opioids, 
and it has been consistently demonstrated that nebulized 
opioids are not effective at reducing dyspnea in COPD  
(27-29). In contrast, the second meta-analysis by Ekström 
et al. (28) (which only considered trials involving individuals 
with COPD and separately considered non-nebulized 
and nebulized opioids) reported a statistically significant 
improvement in dyspnea scores with non-nebulized opioids 
over placebo. This positive finding appears to have been 
largely driven by including data from the Abernethy et al. 
trial (21) [which was published after the earlier Jennings  
et al. review (27)] and the Abernethy et al. study (21) will be 
scrutinized in more detail further down. Although Ekström 
et al.’s review (28) reported a statistically significant and 
favourable result for non-nebulized opioids for dyspnea 
in COPD, it is important to highlight that the effect size 
observed was in fact on the small side. Specifically, the 
SMD was reported to be ‒0.34 (28), and by convention 
an effect size of at least 0.50 is needed to reach a level of 
‘medium’ effect (30). Finally, similar to the earlier Jennings 
et al. review (27), the most recent meta-analysis by Barnes  
et al. (29) reported no significant reduction in dyspnea 
scores with opioids versus placebo, when studies involving 
only COPD patients were considered. However, the Barnes 
et al. analysis (29) has been criticised for inappropriate 
methodology, specifically, that data from cross-over trials 
had not been properly accounted for (31). All three meta-
analyses concluded that opioids did not significantly 
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improve objectively measured exercise capacity in advanced 
COPD (27-29) and this finding raises some doubt about the 
clinical significance of any possible small improvement in 
dyspnea intensity reported with opioids. 

The Abernethy et al.  trial (21), which is largely 
responsible for driving the positive result in Ekström et al.’s 
meta-analysis (28), deserves further examination. This was 
a randomized, double-blind, placebo-controlled, crossover 
trial evaluating sustained release oral morphine 20 mg for 
four days in 42 participants with refractory dyspnea (88% of 
whom had COPD and 12% of whom had another chronic 
condition). The primary outcome was morning and evening 
sensation of dyspnea, measured on a visual analogue scale 
from 0–100 mm, and secondary efficacy outcomes included 
self-reported sleep disturbance by dyspnea, exercise 
tolerance as per the modified Medical Research Council 
(mMRC) scale and overall sense of well-being. With respect 
to the primary outcome, significantly improved morning 
and evening dyspnea scores were observed with morphine 
versus placebo [morning scores were 6.6 out of 100 mm 
better (95% CI, 1.6–11.6 mm) and evening scores were 
9.5 out of 100 mm better (95% CI, 3.0–16.1 mm)] (21).  
However, the clinical significance of these findings is 
questionable, as a less than 10 points improvement out of 
100 on a visual analogue scale falls below what is considered 
to be a minimum clinically important difference (a  
10–20 mm change is considered to be minimally clinically 
important) (32). With respect to secondary outcomes, while 
significantly fewer participants reported sleep disturbance 
by breathlessness when receiving opioid over placebo, 
mMRC score and overall sense of well-being were not 
significantly different (21).

Following publication of the aforementioned meta-
analyses, the largest clinical trial to-date of opioids for 
dyspnea in COPD was completed (23). This was a multi-
site, randomized, double-blind, placebo-controlled, 
parallel-arm trial evaluating sustained release oral morphine 
20 mg for seven days among 284 subjects with chronic 
mMRC class 2 (or greater) dyspnea, approximately 60% 
of whom had COPD and the remainder other chronic 
conditions, with recruitment from respiratory and palliative 
care services. The primary outcome was breathless 
intensity now, measured on a visual analogue scale from 
0–100 mm, and some of the secondary efficacy outcomes 
included worst breathlessness intensity in the past 24 h, 
average breathlessness intensity in the past 24 h, participant 
overall impression of functional status and quality of life 
via questionnaire. There was no significant difference in 

the primary outcome between the morphine and placebo 
groups (SMD ‒0.15; 95% CI, ‒4.59 to 4.29), nor in any of 
the secondary efficacy outcomes (23). In a subgroup analysis 
involving those individuals with mMRC class 3 dyspnea and 
greater, no significant differences were again found for the 
primary and secondary outcomes between the morphine 
and placebo groups (23). 

To whom any possible small benefits of opioid therapy 
apply is a separate legitimate question raised by the efficacy 
studies published to-date. Individuals with a history of 
acute respiratory exacerbation, hypercapnea, comorbid 
cardiovascular or neuropsychiatric disease, and recipients 
of other psychoactive medications were subgroups of 
individuals often not included in aforementioned clinical 
trials of opioids in COPD. Yet, all these characteristics 
feature prominently among individuals with COPD (33-35), 
thereby raising questions about the external generalizability 
of any possible small benefits with opioids. 

A review of the evidence on respiratory-related 
harms associated with opioid use in COPD

A variety of psychomotor and gastrointestinal side-effects 
are known to potentially occur with opioid use, including 
dizziness, delirium, somnolence, falls and fractures, 
constipation, and nausea and vomiting, especially among 
older adults (36-38). However, possible respiratory-
related harm is topic of particular concern with opioid 
drug use among individuals with COPD. There are several 
potential ways that opioids may lead to respiratory harm 
among individuals with COPD: depression of central 
respiratory drive (8,9); activation of peripherally-located 
opioid receptors in the tracheobronchial tree causing 
cough suppression and subsequent mucous impaction (39); 
possible aspiration as a result of sedation; and, negative 
immunomodulatory effects (40,41). Potential negative 
opioid-related respiratory effects become even more 
relevant among individuals with COPD, given their baseline 
respiratory system compromise and their predisposition to 
recurrent acute respiratory exacerbations.

Although randomized controlled trials evaluating opioids 
in COPD have reported no major drug-related adverse 
respiratory events (23,27-29), these studies were specifically 
designed to evaluate for possible opioid efficacy and they 
were not structured to adequately examine for possible 
drug harms. Features of opioid efficacy trials that limit their 
ability to comprehensively evaluate for possible drug harms 
include: relatively small numbers of study participants were 
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often included (in contrast, large participant numbers are 
ideally needed to properly evaluate for possible drug harms, 
since adverse events are likely to occur in a minority of 
individuals); individuals at heightened risk for experiencing 
adverse respiratory events were often excluded, such 
as exacerbators, hypoventilators, those with comorbid 
illnesses, recipients of other types of psychoactive drugs 
and individuals with previous adverse reaction to opioids; 
there was participant drop-out during the studies (which 
is often due to the experiencing of adverse events) and 
data from these individuals were not considered in final 
analyses; and, low or single-dose opioid drug regimens were 
examined, which may not reflect how these drugs are in 
fact used in the 'real world'. Serious ethical considerations 
would also preclude use of a randomized trial design to 
evaluate for possible drug harms as the primary outcome. 
Instead, one must turn to observational research studies 
to gain an appreciation of possible opioid-related harms. 
For the purposes of drug safety assessment, observational 
studies overcome many of the limitations associated with 
randomized controlled therapy efficacy trials: they typically 
include larger sample sizes; they incorporate data on 
individuals from the broader population (including from 
sicker and more vulnerable individuals, who would be at 
greater risk for experiencing drug side-effects); there is 
minimal-to-no loss of participant follow-up; and, they 
evaluate drug utilization as it occurs in the 'real word' and 
not under artificial, controlled conditions (which may help 
protect from the occurrence of adverse events). While 
causation can never be firmly concluded as the explanation 
for any observed associations in an observational study, 
observational research nonetheless provides the best 
evidence about possible drug harms (42) and various 
techniques (such as covariate matching and stratification) 
can be used to minimize possible confounding.

One of the earliest opioid safety studies among 
individuals with COPD was by Ekström et al. (43) in 2014. 
This was a prospective cohort study, involving over 2000 
Swedes with oxygen-dependent COPD, evaluating all-
cause hospitalization and all-cause mortality in relation 
to prevalent prescription opioid drug use. After adjusting 
for wide range COPD severity markers, there was a 
significantly increased risk of all-cause mortality [hazard 
ratio (HR) 1.21; 95% CI, 1.02–1.44] among individuals 
receiving >30 mg oral morphine equivalents per day versus 
non-opioid users (43). No association was observed between 
all-cause mortality and receipt of ≤30 mg oral morphine 
equivalents per day, nor was all-cause hospitalization 

associated with opioid use, regardless of daily dosage (43). 
A subsequent retrospective cohort study of ~130,000 

non-palliative older adults with COPD living in Ontario, 
Canada, examined the association between incident 
opioid prescription drug use and 30-day respiratory-
related morbidity and mortality (44). From a drug safety 
perspective, incident use is a more important drug 
utilization pattern to examine than prevalent use. Prevalent 
use is more likely to be influenced by 'healthy user bias', 
and therefore, potentially under-estimate drug harms (i.e., 
drug users that suffer an adverse event and subsequently 
stop the drug, or die, are less likely to be prevalent users, 
and this bias is minimized when examining new drug 
users). After balancing on an extensive range of covariates 
between opioid recipients and non-recipients (including 
multiple markers of COPD severity), incident opioid use 
was found to be associated with significantly increased 
emergency room visits for COPD or pneumonia (HR 
1.14; 95% CI, 1.00–1.29), COPD or pneumonia-related 
mortality (HR 2.16; 95% CI, 1.61–2.88) and all-cause 
mortality (HR 1.76; 95% CI, 1.57–1.98) (44). Increased 
respiratory-related morbidity and mortality in association 
with opioid use persisted after excluding individuals with 
malignancy from the analysis (who would be greater risk 
for having poorer outcomes) and when limiting the analysis 
to non-exacerbators (which reflects a healthier subgroup 
of individuals) (44), and these results further support the 
credibility of the overall findings. Elevated risk of adverse 
respiratory outcomes was observed to occur regardless 
of opioid half-life duration and estimated daily dose (44). 
Increased rates of negative respiratory outcomes were 
also observed regardless of whether an opioid used was 
combined in a single pill with a non-opioid analgesic (like 
acetaminophen or aspirin), although adverse event risk 
was particularly heightened with use of the generally more 
potent opioid-only formulations (44). 

A recently published case-control study of ~10,000 
older Americans with COPD (45) evaluated COPD-
related hospitalization in relation to prevalent prescription 
opioid use in the preceding 30 days. After matching cases 
to controls on wide range factors, including indicators 
of COPD severity, opioid receipt was associated with 
significantly increased risk of COPD-related hospitalization 
(HR 1.73; 95% CI, 1.52–1.97) (45). Hospitalization risk was 
magnified if a benzodiazepine had been concurrently used 
with an opioid (HR 2.32; 95% CI, 1.94–2.77) (45). 

Although not undertaken specifically among individuals 
with COPD, two final observational studies are worthy of 
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mention, since they evaluated opioid drug use in relation 
to pneumonia risk, and since respiratory tract infection is a 
common cause for acute exacerbations in COPD. Among 
~3,000 community-dwelling older adults in the United 
States, Dublin et al. (46) examined the association between 
validated cases of pneumonia and prevalent prescription 
opioid drug use, using a case-control study design and 
adjusting for relevant potential confounders. Prevalent 
opioid drug use within the preceding 60 days was found 
to be associated with significantly greater pneumonia risk 
[odds ratio (OR) 1.38; 95% CI, 1.08–1.76], particularly 
among those using long-acting formulations (OR 3.43; 95% 
CI, 1.44–8.21) or opioids with known immunosuppressive 
properties (e.g., codeine, morphine and fentanyl) (OR 1.88, 
95% CI, 1.26–2.79) (46). More recently, Wiese et al. (47)  
evaluated the association between microbiologically-
confirmed cases of pneumococcal disease and prevalent 
prescription opioid drug use among ~1,200 Americans, using 
a nested case-control study design and adjusting for relevant 
potential confounders. Current opioid recipients were found 
to have significantly increased risk of pneumococcal infection 
(OR 1.62; 95% CI, 1.36–1.92), particularly incident users 
(OR 2.44; 95% CI, 1.49–4.00) (47). While elevated risk of 
pneumococcal infection was observed across all categories of 
opioid duration of action, potency and daily dose evaluated 
(compared to non-opioid use), high potency formulations 
and the highest daily dose category were demonstrated 
to be associated with the greatest pneumococcal infection 
risk (47) and these findings strengthen that exposure and 
outcome are indeed linked.

Opioid utility for dyspnea in COPD: a synthesis 
of the evidence on benefits and harms

Although there is a theoretical basis for benefit (8-12) and 
multiple clinical practice guidelines advocate using opioids 
for refractory dyspnea in COPD (2,13-15), the evidence 
in support of opioids being effective for this purpose is 
in fact minimal and weak (21,23,27-29). Nevertheless, 
one cannot exclude that opioids might offer some small 
benefits to certain individuals with COPD struggling with 
intolerable and difficult-to-manage dyspnea. Considerable 
evidence has also accumulated supporting that opioid use is 
associated with increased risk for serious adverse respiratory 
outcomes (among other types of side-effects) in COPD  
(43-47). While results of opioid drug safety research need to 
be taken into consideration in opioid prescribing decision-

making, at the same time, one must also not go too far and 
take the position that opioids should never be prescribed for 
any reason among individuals with COPD because harm 
will always ensue. Perhaps the 2016 version of the Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) 
guidelines (48) came close to striking an reasonable balance 
between opioid-related benefits and harms, acknowledging 
that opioids have dyspnea-relieving potential in COPD, 
but at that same time warning that: “morphine used to 
control dyspnea may have serious adverse effects and its 
benefits may be limited to a few sensitive subjects” (48).  
Unfortunately, more recent versions of the GOLD 
guidelines (2) depart from this balanced position and instead 
advocate for “wider use of palliative therapies [including 
opioids] that in the past have often been restricted to end-
of-life situations” (2). The GOLD guidelines’ revised 
position on opioids in COPD is non-evidence-based and 
imprudent, as the evidence in support of opioid efficacy 
for dyspnea in COPD is weak, and since there is mounting 
data of opioid-related respiratory harms, which will likely 
become only more commonplace with “wider” usage. 

Future research relating to opioids in COPD should 
focus on attempting to elucidate which factors potentially 
predict favourable response to opioid therapy and the 
neurophysiological explanations for this (and conversely, 
which factors predispose to opioid-related harms and 
why). The answers to these questions unlikely lie with 
particular opioid formulations being used or not used, 
as the current body of drug safety literature shows that 
adverse respiratory outcomes can occur with opioids, 
regardless of duration of action, potency and daily dosage. 
Instead, particular patient characteristics may be the more 
important factor influencing response to opioids and there 
is some early research in support of this concept. Johnson 
et al. (49) pooled data from four clinical trials of opioid 
therapy for chronic refractory breathlessness (largely, but 
not exclusively, involving individuals with COPD) and 
identified that younger age and greater breathlessness 
intensity were factors that predicted favourable opioid 
response. Intriguing research by Abdallah et al. (50) has 
suggested that individuals with higher levels of negative 
affect (i.e., depression, anxiety) may less likely favourably 
respond to opioid therapy and that such individuals may do 
better with pulmonary rehabilitation. Additional research 
identifying predictors of opioid response/non-response may 
be key to bringing clarity to the controversial and complex 
topic of opioid utility in COPD.
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