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From the authors:

We thank J. Downar and colleagues for their interest in our study [1] and their contributions to this
important clinical issue. Downar and colleagues view our findings through the lens of palliative medicine.
We recognise the role of opioids for symptom relief among individuals with chronic obstructive pulmonary
disease (COPD) as part of end-of-life care. We intentionally excluded individuals who were receiving
palliative care from our study, acknowledging that “goals of care and indications for opioid use may differ in
this context” [1]. Our goal was instead to evaluate, from a respiratory safety perspective, the use of opioid
drugs among the broader older adult COPD population. Our previous work on opioids in COPD [2]
suggests that musculoskeletal pain is probably the main reason for opioid drug receipt in the older adult
COPD population rather than respiratory symptoms. Opioids combined with non-opioid agents, like
acetaminophen or aspirin, accounted for close to 90% of opioid use among older adults with COPD [2].
These combination opioid/non-opioid agents are unlikely to be used in end-of-life care and their use more
likely reflects treatment of musculoskeletal pain, which commonly occurs in COPD [3, 4]. Opioids were also
less commonly used among individuals with COPD with frequent exacerbations [2] and this group is more
likely to be troubled by refractory respiratory symptoms. Less common use of opioids by these individuals
supports the argument that opioids are prescribed for reasons other than palliation of respiratory symptoms.

Downar and colleagues suggest that our study findings may have been influenced by possible residual
confounding by indication. While we acknowledged this possibility, we undertook several steps to minimise
confounding. First, we excluded individuals receiving palliative care, since this group is near the end-of-life
as a result of disease and opioids may be appropriately indicated in that setting. Second, our analyses were
adjusted for a total of 33 different covariates, many of which are indicators of COPD severity, including
respiratory exacerbation history, duration of COPD, receipt of respiratory medications and presence of
various comorbidities. We think it is unlikely that our results would be rendered nonsignificant if we
additionally adjusted for one more covariate, dyspnoea symptoms, if this information were available to us.
Third, we performed a sensitivity analysis examining for adverse respiratory outcomes associated with opioid
use, distinguishing by COPD exacerbation history. COPD exacerbation history is the single best predictor of
future exacerbation [5] and it is also associated with mortality [6]. We found increased all-cause mortality
among incident opioid users, even in the healthiest subgroup with no exacerbations in the year prior to
index [1]. Finally, we re-ran our analyses excluding individuals with lung malignancy and any malignancy, as
these conditions might reflect palliative indications for opioid use. Significantly increased respiratory-related
morbidity and mortality persisted even after excluding individuals with lung malignancy and any
malignancy [1]. We feel that these steps help support our interpretation of the study findings.
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We offered explanations in our article [1] regarding why hazard ratios for some adverse respiratory outcomes
may have been higher in the lower-dose versus the higher-dose opioid category. With certain types of drugs,
such as opioids, patients can be given discretion from their prescribers regarding drug frequency and dose
used, thereby potentially resulting in some degree of misclassification in the daily dose exposure estimates.
Furthermore, for practical reasons, when determining the daily opioid dose for individuals receiving
long-acting opioids, we did not consider possible concomitant receipt of shorter-acting opioid agents. While
Downar and colleagues are correct that, when considering all opioid use among community-dwelling
individuals, the number needed to harm (NNH) for all-cause mortality is 125, when one considers
opioid-only agents, the NNH for all-cause mortality was considerably lower at 28 (based on an absolute risk
difference of 3.6%, see table 4 in [1]). The NNH for all-cause mortality was even lower at 11 for long-term
care residents who were opioid users (based on an absolute risk difference of 9.3%, see supplement 2 in [1]).

We respectfully disagree with Downar and colleagues that clinical trials are best for evaluating possible
drug harms. Clinical trials of opioids in COPD to date are limited in their ability to adequately evaluate
for possible drug harm given the following: small numbers of subjects; exclusion of individuals with
comorbidities or previous adverse reaction to opioids; evaluation of low or single opioid doses; and
significant subject drop-out. There have been concerns raised about the reporting of harm data in clinical
trials in other conditions experienced by older adults [7]. In contrast, population-based observational
studies, such as ours [1], are well-suited to evaluate for possible drug harms, as they typically include more
individuals, particularly ones that clinical trials often exclude, as well as “real-world” drug dosing and
patterns of use. Observational drug studies should be embraced as complementary to clinical trials, to help
give a more complete picture of therapy benefits and harms [8].
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