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opioid drug use in emergency 
and adverse outcomes among 
patients with chronic obstructive 
pulmonary disease: a multicenter 
observational study
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there is still debate as to the safety of non-palliative opioid administration to chronic obstructive 
pulmonary disease (COPD) patients punctually treated for an acute complaint. All patients over 40 
presenting at two university hospital emergency departments (Montréal Qc, Grenoble Fr) from March 
2008 to September 2014 with dyspnea, abdominal pain or trauma were retrieved, and COPD patients 
were selected. our primary endpoint was a composite criterion including invasive ventilation and 
death. comparisons between visits in which opioid drugs were prescribed and those without opioids 
were performed using an inverse probability of treatment and censoring weight (iptcW) estimator to 
adjust for baseline confounders. A survival weighted Cox model was used. 7799 visits by COPD patients 
were identified, corresponding to 4173 unique patients. Opioid drug prescription was reported in 1317 
(16.9%) visits. After applying IPCTW weighting, opioid prescription was found to be associated with the 
composite criterion of poor clinical outcomes (HR = 4.73 (2.94; 7.61), p < 0.01). When taken separately, 
this association remained significant for invasive ventilation and death, but not for NIV. All sensitivity 
analyses confirmed the association, except for patients with trauma or abdominal pain as the main 
complaint. This excess risk is observed whatever the route of administration.

Pain is a common complaint in patients with chronic obstructive pulmonary disease (COPD), and is reported 
by 30 to 60% of patients with mild to severe COPD1,2, with a deleterious impact on their health-related quality 
of life3–7. This results in the high consumption of pain-related medications, including short- and long-acting 
opioids, and in a substantial increase in healthcare costs8. Recent pharmacoepidemiologic data show that opioids 
are commonly prescribed in COPD, with almost 50% of patients receiving oral analgesics containing opioids9,10. 
However, the safety of non-palliative opioid drug use in this population remains questionable. The prescription of 
opioids for chronic pain in COPD patients has been reported as triggering respiratory adverse events, especially 
in elderly COPD patients11, and when combined with benzodiazepines12.

To date, there is no data on the safety of opioid drug use for COPD patients in acute settings such as emer-
gency departments (ED) or intensive care units (ICU). Opioid prescription may be challenging because of the 
fear of triggering opioid induced respiratory depression13, or dependence14,15. Nonetheless, the prescription of 
opioids may be necessary for acute pain or increased dyspnea, outside palliative situations. In this study, we 
sought to determine if non-palliative opioid drug administration for acute complaints in a COPD population was 
associated with poor clinical outcomes.
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Methods
Study design and setting. Data were extracted from the databases of two university hospital ED with 
more than 50,000 patient visits per year (Sacré-Coeur de Montréal Hospital, Quebec, Canada and Grenoble Alpes 
University Hospital, France). Both are level 1 trauma centers and are local reference centers for chest and respira-
tory diseases. The databases consist of detailed electronic medical records of patients attending the ED including 
demographic data, medical records with timestamped treatments, final diagnosis and outcomes such as ICU 
admission, and in-hospital death. Institutional review board approval was obtained by each center (University 
of Montreal, Quebec, Canada; and CECIC Rhône-Alpes-Auvergne, Clermont-Ferrand, France IRB N°5891). 
Methods and data collection were conducted in accordance with guidelines for retrospective research.

Selection of participants. All patients over 40 years of age who presented at the participating EDs for dysp-
nea, abdominal pain or trauma from March 16, 2008 to September 28, 2014 were initially included. Patients with 
a decision for palliative care (recorded intervention of the palliative care team or documented multidisciplinary 
procedure for limitation of care) were excluded. Each visit was considered as an independent event, and a given 
patient could have been entered more than once in the database if she/he had consulted the ED several times 
during the study period. Data were anonymized with each patient being assigned a unique number. Then COPD 
patients were detected using the International Classification of Diseases - tenth revision (ICD-10) codes related 
to COPD: simple chronic bronchitis (J41); unspecified chronic bronchitis (J42); emphysema (J43); other chronic 
obstructive pulmonary disease (J44); interstitial emphysema (J98.2); and compensatory emphysema (J98.3). 
In addition to this selection, a text mining procedure was used to detect medical records containing the term 
“COPD” or equivalent in the patient’s diagnosis or medical history. To confirm the detection of COPD patients, 
we calculated the Cohen-Kappa coefficient of agreement between two methods of COPD patient selection: ICD 
and text mining vs. manual selection of cases by a board-certified physician. For a target Kappa of 0.8 [0.7–0.9] 
and a COPD prevalence of 0.06, 848 electronic medical records needed to be reviewed16, giving a Cohen-Kappa 
coefficient of 0.92 [0.87–0.96].

Methods and measurements. The demographic and clinical data collected included: age, gender, means 
of transport to the ED, vital signs at presentation, and triage level (a 5 level scale both in France and Quebec, 1 
being the most urgent and 5 the least urgent).

The following molecules were considered as opioids: morphine, hydromorphone, oxycodone, meperidine, 
fentanyl, and sufentanil. The date and time(s) of opioid administration(s) were recorded and all events times-
tamped. In order to exclude opioids administered for sedation during intubation as the cause of need for ventila-
tory support, we eliminated opioid administrations made within 15 minutes before such procedures.

The primary endpoint was a composite criterion including invasive ventilation and death. Only death whilst 
in the ED, ICU or within 48 hours after hospital admission was considered for the primary endpoint. Secondary 
endpoints were the following events taken individually: invasive ventilation, death, ICU admission, non-invasive 
ventilation (NIV) and naloxone use.

Subgroup analyses were performed according to the patients’ main complaint (dyspnea, abdominal pain, or 
trauma). Finally, we performed sensitivity analyses taking into account (1) only the first visit in cases of multiple 
emergency room visits; (2) the risk associated with a parenteral administration of opioids; and (3) the risk associ-
ated with an enteral administration of opioids.

Analysis. To account for missing data multiple imputations were performed using a fully conditional speci-
fication method with logistic regression for categorical variables and linear regression for continuous variables. 
Twenty imputed datasets were created to consider variables with less than 20% of missing values.

A descriptive analysis of the patients’ characteristics was performed using median and interquartile range 
(IQR) for quantitative data, and frequencies and percent for qualitative data. The percentage of patients with 
multiple visits was calculated. The characteristics of the two groups (opioids vs no-opioids) were compared using 
the Chi-squared test for qualitative data and Mann–Whitney test for quantitative data. To estimate the effect of 
opioid administration on the composite outcome, a multivariate survival Cox model using an inverse probability 
of treatment and censoring weight (IPTCW) estimator with a robust estimation of the variance was used. These 
models have been extensively described elsewhere17,18. Briefly, the four steps were: first, a univariable analysis of 
baseline variables associated with opioid administration and the composite outcome was performed to identify 
variables with p values <0.20. Second, these variables were introduced in a non-parsimonious multivariable 
logistic regression model to compute the inverse probability of treatment weights (IPTW) for individual patients. 
Steps one and two assessed the probability of being discharged alive before 48 hours and to compute the inverse 
probability of censoring weights (IPCW). Third, The IPTW and IPCW were stabilized by multiplying the weights 
by the probability of observing the events (opioid administration for IPTW or discharge alive for IPCW) in the 
overall population and the IPTCW computed by multiplying IPTW and IPCW. To avoid an over-dispersion of 
the weights, they were truncated at the 1st and the 99th percentiles17. A mean stabilized weight (IPTCW) of one 
was considered to exclude violation of the positivity assumption. Fourth, a multivariable Cox model, using the 
IPTCW, was used to assess the risk of opioid administration with respect to the composite outcome. To account 
for the delay in opioid administration after admission to the ED, a variable “opioid administration” was intro-
duced as a time-dependent variable in the weighted Cox model. Variables with p values <0.2 were introduced in 
the multivariable model using a stepwise selection method to obtain the final multivariable model. Centre and 
period effects were introduced as fixed effects in the multivariable model.

The same methodology was used for the secondary outcomes. Statistical analyses were performed using SAS 
v9.4 (SAS Institute Inc., Cary, NC, USA). A p value less than 0.05 was considered significant.
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ethics approval and consent to participate. Institutional review board approval was obtained by each 
center (University of Montreal, Quebec, Canada; and CECIC Rhône-Alpes-Auvergne, Clermont-Ferrand, France 
IRB 5891). Patient informed consent was waived given the large retrospective database design of the study, and 
approved by the institutional review boards and the French National commission on data protection and free-
doms (declaration CNIL N°1987785v0).

Results
characteristics of study subjects. A total of 83,119 emergency visits for dyspnea, abdominal pain or 
trauma were screened (Fig. 1) of which 7,799 ED visits by COPD patients (corresponding to 4,173 unique 
patients) were identified. In 1,317 (16.5%) of these visits, an opioid was prescribed. The epidemiological and 
clinical descriptions of this population are shown in Table 1.

We observed an increase in the prescription of non-palliative opioids for COPD patients during the 6.5 years 
of the study (13.8% to 22.2%, p < 0.01). The molecules administered were morphine (n = 618, 47%); oxycodone 
(n = 307, 23.3%); hydromorphone (n = 220, 16.7%); fentanyl (n = 169, 12.8%) and meperidine (n = 3, 0.2%); and 
56.6% of opioid administrations were made by a parenteral route. Only analgesic purpose was observed, whatever 
the subgroup observed: abdominal pain, trauma or dyspnea. Among the 618 patients receiving morphine, 558 
(90%) were IV titration with a target dose-weight of 0.1 mg/kg (or >4 mg), and 60 (10%) with lower doses.

Among the 307 patients receiving oxycodone, 290 (94%) received 5 mg per os, 15 (5%) 10 mg, and 2 (1%) 
>10 mg. Among the 220 patients receiving hydromorphone, 173 were per os (123 from 1 to 3 mg and 50 with 
>3 mg doses) and 47 were IV titrations.

Among the 108 (1.3%) visits associated with the composite primary endpoint, 51 (47%) required invasive 
ventilation and 57 (53%) of patients died before 48 hours. Overall, 853 (10.9%) visits were associated with a poor 
outcome including ICU admission, non-invasive ventilation and naloxone use (Fig. 1).

Main results. The following variables were retained to compute individual weights for opioid administration 
(IPTW): age, year, center of inclusion, triage level, means of transport and SaO2 by pulse oximetry. For the cen-
sored weight (IPCW), the same variables were retained. In a multivariable Cox model, after IPTCW weighting, 
opioid administration to patients with COPD was significantly associated with the principal composite endpoint 
(Hazard ratio (HR) = 4.73 (2.94; 7.61), p < 0.01, Table 2). Separately, we observed an association between opioid 
use and ICU admission (HR = 1.81 (1.23; 2.67), p < 0.01), death (HR = 5.09 (2.81; 9.23), p < 0.01), and invasive 
ventilation (HR = 3.41 (1.66; 7.01), p < 0.01), but not with NIV (HR = 1.06 (0.82; 1.36), p = 0.65). Analysis was 
not performed for the association between naloxone use and opioid administration because we collected only 
13 cases. In sensitivity analyses where only the first visit by patients with multiple visits was included, the same 
association was observed between opioids and the principal composite endpoint (HR = 4.67 (2.44; 8.94), p < 0.01, 
Table 3). When we considered only patients treated by a parenteral route, they presented more composite criteria 
events than patients not treated with opioids (HR = 5.61 (3.25; 9.67), p < 0.01). The enteral route also remained 
associated with poor outcomes (HR = 5.95 (2.60; 13.58), p < 0.01). The main results are summarized in Fig. 2.

Figure 1. Selection Flow chart. ED: Emergency department *An ED visit can give rise to several outcomes.
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For the 5267 visits when patients presented dyspnea an association with poor clinical outcomes was observed 
(HR = 7.08 (3.67; 13.64), p < 0.01). No association was found when the main complaint was abdominal pain or 
trauma. Detailed analyses are provided in the online Supplementary Material.

Without opioids
(n = 6,482 visits)

With opioids
(n = 1,317 visits) p value

Missing
n (%)

Age, years 78 (69–84) 75 (65–83) <0.01 0 (0)

Male, n (%) 3,476 (53.6) 624 (47.4) <0.01 0 (0)

Visit characteristics

Main Complaint 0 (0)

Dyspnea, n (%) 4,646 (71.7) 620 (47.1) <0.01

Abdominal pain, n (%) 915 (14.1) 327 (24.8) <0.01

Trauma, n (%) 921 (14.2) 370 (28.1) <0.01

Ambulance transport, n (%) 4,722 (72.9) 1,038 (78.9) <0.01 5 (0)

Emergency triage level 830 (10.6)

1–2, n (%) 1,848 (32.3) 461 (36.9) <0.01

3, n (%) 3,195 (55.8) 658 (52.7) <0.01

4 or 5, n (%) 678 (11.9) 129 (10.3) <0.01

Clinical characteristics at admission

GCS 15 (15–15) 15 (15–15) 0.64 6,035 (77.4)

Heart rate, /min 90 (77–103) 89 (77.5–102) 0.71 731 (9.4)

MAP, mmHg 94 (84–106) 94 (84–106) 0.42 761 (9.8)

RR, /min 24 (20–28) 20 (17–26) <0.01 2,441 (31.3)

Pulse oximetry, % 96 (93–98) 96 (94–98) 0.06 837 (10.7)

Temperature, °C 36.7 (36.2–37.2) 36.6 (36.1–37.1) <0.01 2,530 (32.4)

VAS > 60 mm, n (%) 1,018 (19.2) 840 (69.4) <0.01 1,291 (16.6)

Table 1. COPD population-related visit characteristics. Numerical data are presented as median (interquartile 
range). GCS: Glasgow coma scale, MAP: mean arterial pressure, RR: respiratory rate, VAS: visual analogue scale.

Variable Class
Multivariable 
HR (95%CI) p value

Age (years)

<56 ref. ref.

56–65 2.17 (0.53; 8.90) 0.28

65–80 1.97 (0.53; 7.31) 0.31

>=80 1.81 (0.49; 6.72) 0.38

Year of inclusion

2008 0.79 (0.26; 2.38) 0.68

2009 0.92 (0.36; 2.33) 0.86

2010 1.18 (0.50; 2.76) 0.70

2011 1.20 (0.53; 2.71) 0.66

2012 0.92 (0.40; 2.09) 0.84

2013 1.07 (0.48; 2.38) 0.87

2014 ref. ref.

Center of inclusion
Montreal ref. ref.

Grenoble 2.79 (1.69; 4.62) <0.0001

Pulse oximetry (%) <92 1.22 (0.66; 2.26) 0.52

Means of transport
ambulance 1.58 (0.86; 2.89) 0.14

no ambulance ref. ref.

Triage level
1 or 2 1.82 (1.12; 2.94) 0.02

3 or 4 or 5 ref. ref.

Opioid treatment (yes) 4.73 (2.94; 7.61) <0.0001

Table 2. Multivariable analysis of the association between prescription of opioids to COPD patients and 
primary composite outcome: 48-hour Intubation or Death. HR: Hazard ratio.
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Discussion
Our study is the first addressing real-life punctual non-palliative opioid administration to patients with COPD in 
an acute care setting, and not uniquely for sedation for a respiratory intervention. Opioid use was associated with 
an increased risk of adverse clinical outcomes in this population, including ICU admission and death. Almost all 
the sensitivity analyses and subgroup analyses showed a similar association between opioid drug use and poor 
clinical outcomes in COPD patients, except when trauma or abdominal pain were the reason for the ED visit.

An increased risk of morbidity and mortality seems to be observed in COPD patients with chronic opioid 
treatment11,12: they experience more exacerbations, pneumonia, and mortality. Cough reduction and immuno-
suppression may also contribute to the poor reputation of opioids in this population19,20. There is still debate about 
non-palliative opioid use by patients with COPD, hampered by a lack of data concerning the short term use of 
opioids, or in specific conditions (e.g. to increase comfort with NIV and as a protective effect during intubation). 

Variable Class
Multivariate HR
(95%CI) p value

Age (years)
<56 ref. ref.

>=80 0.86 (0.46; 1.58) 0.62

Year of inclusion

2008 0.75 (0.18; 3.08) 0.69

2009 1.16 (0.33; 4.06) 0.82

2010 0.90 (0.24; 3.37) 0.88

2011 1.07 (0.31; 3.74) 0.92

2012 1.13 (0.34; 3.79) 0.84

2013 1.09 (0.32; 3.73) 0.89

2014 ref. ref.

Center of inclusion
Montreal ref. ref.

Grenoble 2.51 (1.31; 4.82) <0.01

Pulse oximetry (%) <92 1.73 (0.81; 3.73) 0.16

Means of transport
ambulance 2.23 (0.93; 5.35) 0.07

no ambulance ref. ref.

Triage level
1or 2 1.94 (1; 3.77) 0.05

3 or 4 or 5 ref. ref.

Opioid treatment (yes) 4.67 (2.44; 8.94) <0.01

Table 3. Multivariable analysis of the association between prescription of opioids to COPD patients and the 
composite outcome (48-hour Intubation or Death) taking into account only the first visit.

Figure 2. Odd ratio’s Forrest plot of primary and secondary outcomes.

https://doi.org/10.1038/s41598-020-61887-2


6Scientific RepoRtS |         (2020) 10:5038  | https://doi.org/10.1038/s41598-020-61887-2

www.nature.com/scientificreportswww.nature.com/scientificreports/

Significant differences in population characteristics exist between studies, in terms of age, indications, and dura-
tion of treatment. While we studied opioid administration for acute indications in an emergency setting, Vozoris 
et al. have reported on the effects of median duration (10-day) opioid regime11. Although we consider the same 
main endpoints, our study population possibly better represents COPD patients seen in an ED. Such differences 
between studies highlight the importance of clearly defining the scope of opioid prescription for COPD patients. 
Nonetheless, the results are concordant and are likely to reinforce wariness regarding non-palliative opioid use.

In contrast, several studies have stressed the value of these treatments in decreasing dyspnea, even in patients 
who are not terminally ill21,22. The study of opioid-related side-effects in COPD is often hampered by the fact that 
the adverse events observed are frequently the same as those occurring during the course of the disease (exacerba-
tions, needs for ventilatory support, death etc.). This difficulty in separating the effects of disease progression itself 
and treatment side-effects is also complicated by limitations of care orders23, when opioids may have been used 
as a last resort and often led to death. Palliative opioid use is described in the refractory breathlessness treatment 
and in the management of patients with advanced COPD24–27. In this study, we purposely excluded patients given 
opioids for palliative purposes because we thought that this would mask any pejorative effect of opioids used 
as treatment rather than as a palliative. Some authors speak of “confounding by indication” in pharmacological 
studies, including COPD28. In the case of COPD patients consulting an ED for trauma, the risk of a limitation 
of care order is unlikely, and the use of opioids appeared safe. We observed a small proportion of deaths within 
48 hours, and 36 patients (4.2% of patients with outcomes) died without the use of NIV, intubation or admission 
to the ICU. It remains possible that some of them actually underwent treatment limitation and then were given 
opioids for palliative care.

Another interpretation could be that of a deleterious effect of opioids for the most fragile patients, but not 
found in moderate cases stabilized with NIV. Theoretically opioid use could prevent NIV failures due to patient 
intolerance and dynamic hyperinflation phenomenon. This ventilatory physiopathology has led some authors 
to propose adjuvant treatments that include opioids, sometimes in titration or at low doses12,29,30. In our data, 
no patient receiving NIV and opioids required invasive ventilation, while of the 534 patients who received NIV 
without opioid administration, 11 (2.1%) were intubated.

The interpretation of our primary composite endpoint must be balanced by other criteria. Patients with sub-
sequent readmission have a different risk of death at first admission, which could restrict the interpretation of 
our results. These patients are likely to have specific baseline characteristics, risks linked to opioids use, and out-
comes of interest that are partly correlated through multiple admissions. The “frequent exacerbator” phenotype 
has been associated with a poor quality of life, deteriorating lung function and death31,32. This limitation is partly 
addressed by our sensitivity analysis in which we included only first admissions showing poor clinical outcomes. 
Analyzing only the first admission could avoid a survival bias that might otherwise be observed during subse-
quent readmissions.

Our study has several strengths, including a large sample size and the use of hard outcomes for safety. In the 
descriptive analysis we observed an increase in opioid use over time (about 20% over 5 years for COPD), and a 
more frequent utilization in highly severe cases as reflected by the triage level, ambulance admission, and acute 
pain or trauma related conditions.

However, our study has several limitations. First, Selection was based on medical records and no spirometric 
or radiological confirmation of the diagnosis of COPD was documented. The patient sample may therefore have 
included patients without COPD, who had another respiratory diagnosis. Nevertheless, the manual selection of 
a sample of files by a senior physician showed a good level of agreement with the automatic selection. If some 
patients were included in our cohort who didn’t have COPD, this might have introduced a bias, lessening the 
amplitude of the results and not the opposite (these patients being less at risk of poor outcomes). Moreover, the 
patients reported as “possible COPD” but without confirmatory test results perfectly match the profile of patients 
for whom the safety of opioid treatment should be considered by the emergency clinician.

Second, In this large retrospective database we were not able to collect the results of blood gas analyses for 
COPD patients admitted for dyspnea. Low pulse oximetry (<92%) at admission was associated with poorer 
outcomes and it should be kept in mind that the measurement of oxygen saturation at triage is usually made 
while patients are receiving oxygen treatment. In addition, we were unable to conduct a sensitivity analysis based 
on potent vs. weak opioids, long vs. short acting opioids and/or the posology of opioids, or to take into account 
associated treatments such as benzodiazepines. In patients with available co-prescription records, we observed 
a low prevalence of benzodiazepine use (3.7%), always administered by an enteral route and late-on in the ED 
stay. Moreover, in this sub-group no patient receiving both opioids and benzodiazepines experienced adverse 
outcome. Concerning doses, the relative low use of naloxone may suggest that clinicians were very conservative 
in their use of opioids. The vast majority of administrations were made at a standard analgesic posology, and few 
punctual small or high dosages were observed.

Third, our definition of mortality is debatable. In-hospital or 30-day mortality are more frequently used when 
studying clinical events or type of care. The use of opioids as studied here is very punctual and, in our opinion, it 
is highly unlikely that such an administration is associated with long-term death without any event occurring in 
the following hours, given the kinetics of this drug class.

Given the lack of data on acute care in this area, this study provides some answers, suggests caution in the use 
of opioids in this population and advocates for the realization of prospective controlled studies.

conclusions
After analysis of the data from a large retrospective multicenter cohort, we found that non-palliative short term 
opioid use in an acute care context was associated with poor clinical outcomes. However, given the observed 
variety in the use of morphine in our cohort, in various different situations and for different purposes, prospective 
studies are needed to assess its safety in a well-defined population.

https://doi.org/10.1038/s41598-020-61887-2


7Scientific RepoRtS |         (2020) 10:5038  | https://doi.org/10.1038/s41598-020-61887-2

www.nature.com/scientificreportswww.nature.com/scientificreports/

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on 
reasonable request.

Received: 20 October 2019; Accepted: 3 March 2020;
Published: xx xx xxxx

References
 1. van Dam van Isselt, E. F. et al. Pain in patients with COPD: a systematic review and meta-analysis. BMJ Open 4, e005898 (2014).
 2. Lee, A. L., Harrison, S. L., Goldstein, R. S. & Brooks, D. Pain and its clinical associations in individuals with COPD: a systematic 

review. Chest 147, 1246–1258 (2015).
 3. Borge, C. R., Wahl, A. K. & Moum, T. Pain and quality of life with chronic obstructive pulmonary disease. Heart Lung 40, e90–101 

(2011).
 4. HajGhanbari, B., Garland, S. J., Road, J. D. & Reid, W. D. Pain and physical performance in people with COPD. Respir Med 107, 

1692–1699 (2013).
 5. Bentsen, S. B., Miaskowski, C. & Rustøen, T. Demographic and clinical characteristics associated with quality of life in patients with 

chronic obstructive pulmonary disease. Qual Life Res 23, 991–998 (2014).
 6. Romem, A. et al. Pain management at the end of life: A comparative study of cancer, dementia, and chronic obstructive pulmonary 

disease patients. Palliat Med, https://doi.org/10.1177/0269216315570411 (2015).
 7. Habraken, J. M. et al. Health-related quality of life in end-stage COPD and lung cancer patients. J Pain Symptom Manage 37, 

973–981 (2009).
 8. Roberts, M. H., Mapel, D. W., Hartry, A., Von Worley, A. & Thomson, H. Chronic pain and pain medication use in chronic 

obstructive pulmonary disease. A cross-sectional study. Ann Am Thorac Soc 10, 290–298 (2013).
 9. Ahmadi, Z., Bernelid, E., Currow, D. C. & Ekström, M. Prescription of opioids for breathlessness in end-stage COPD: a national 

population-based study. Int J Chron Obstruct Pulmon Dis 11, 2651–2657 (2016).
 10. Vozoris, N. T. et al. Incident opioid drug use among older adults with chronic obstructive pulmonary disease: a population-based 

cohort study. Br J Clin Pharmacol 81, 161–170 (2016).
 11. Vozoris, N. T. et al. Incident opioid drug use and adverse respiratory outcomes among older adults with COPD. Eur. Respir. J. 48, 

683–693 (2016).
 12. Ekström, M. P., Bornefalk-Hermansson, A., Abernethy, A. P. & Currow, D. C. Safety of benzodiazepines and opioids in very severe 

respiratory disease: national prospective study. BMJ 348, g445 (2014).
 13. Janssen, D. J. A., de Hosson, S. M., bij de Vaate, E., Mooren, K. J. M. & Baas, A. A. F. Attitudes toward opioids for refractory dyspnea 

in COPD among Dutch chest physicians. Chron Respir Dis 12, 85–92 (2015).
 14. Perrone, J., Nelson, L. S. & Yealy, D. M. Choosing Analgesics Wisely: What We Know (and Still Need to Know) About Long-Term 

Consequences of Opioids. Ann Emerg Med 65, 500–502 (2015).
 15. Hoppe, J. A., Kim, H. & Heard, K. Association of emergency department opioid initiation with recurrent opioid use. Ann Emerg Med 

65, 493–499.e4 (2015).
 16. Landis, J. R. & Koch, G. G. The measurement of observer agreement for categorical data. Biometrics 33, 159–174 (1977).
 17. Cole, S. R. & Hernán, M. A. Constructing inverse probability weights for marginal structural models. Am. J. Epidemiol. 168, 656–664 

(2008).
 18. Bailly, S., Pirracchio, R. & Timsit, J. F. What’s new in the quantification of causal effects from longitudinal cohort studies: a brief 

introduction to marginal structural models for intensivists. Intensive Care Med 42, 576–579 (2016).
 19. Foss, J. F., Orelind, E. & Goldberg, L. I. Effects of methylnaltrexone on morphine-induced cough suppression in guinea pigs. Life Sci. 

59, PL235–238 (1996).
 20. Rittner, H. L., Roewer, N. & Brack, A. The clinical (ir)relevance of opioid-induced immune suppression. Curr Opin Anaesthesiol 23, 

588–592 (2010).
 21. Jennings, A.-L., Davies, A. N., Higgins, J. P. T., Gibbs, J. S. R. & Broadley, K. E. A systematic review of the use of opioids in the 

management of dyspnoea. Thorax 57, 939–944 (2002).
 22. Currow, D. C. et al. Once-daily opioids for chronic dyspnea: a dose increment and pharmacovigilance study. J Pain Symptom Manage 

42, 388–399 (2011).
 23. Viglino, D. & Maignan, M. Opioids and adverse outcomes in elderly chronic obstructive pulmonary disease patients. Eur. Respir. J. 

48, 1817 (2016).
 24. Barnes, H., McDonald, J., Smallwood, N. & Manser, R. Opioids for the palliation of refractory breathlessness in adults with advanced 

disease and terminal illness. Cochrane Database Syst Rev 3, CD011008 (2016).
 25. Mahler, D. A. et al. American College of Chest Physicians consensus statement on the management of dyspnea in patients with 

advanced lung or heart disease. Chest 137, 674–691 (2010).
 26. Marciniuk, D. D. et al. Managing dyspnea in patients with advanced chronic obstructive pulmonary disease: a Canadian Thoracic 

Society clinical practice guideline. Can. Respir. J. 18, 69–78 (2011).
 27. Pisani, L., Hill, N. S., Pacilli, A. M. G., Polastri, M. & Nava, S. Management of Dyspnea in the Terminally Ill. Chest 154, 925–934 

(2018).
 28. Rocker, G., Bourbeau, J. & Downar, J. The New ‘Opioid Crisis’: Scientific Bias, Media Attention, and Potential Harms for Patients 

with Refractory Dyspnea. J Palliat Med 21, 120–122 (2018).
 29. Constantin, J.-M. et al. Remifentanil-based sedation to treat noninvasive ventilation failure: a preliminary study. Intensive Care Med 

33, 82–87 (2007).
 30. Rocker, G. et al. Palliation of dyspnoea in advanced COPD: revisiting a role for opioids. Thorax 64, 910–915 (2009).
 31. Wedzicha, J. A., Brill, S. E., Allinson, J. P. & Donaldson, G. C. Mechanisms and impact of the frequent exacerbator phenotype in 

chronic obstructive pulmonary disease. BMC Med 11, 181 (2013).
 32. Hurst, J. R. et al. Susceptibility to exacerbation in chronic obstructive pulmonary disease. N. Engl. J. Med. 363, 1128–1138 (2010).

Acknowledgements
We thank Alison Foote (Grenoble Alpes University Hospital) for critically editing the manuscript.

Author contributions
D.V., M.R. and M.M. designed the study and drafted the protocol. D.V., C.F.P. and J.P. collected the data. S.B. 
and I.C. performed the data analysis. D.V. and M.M. contributed to the manuscript preparation. G.D., J.L.P. and 
J.M.C. contributed to important intellectual content and discussion. All authors contributed to drafting the final 
manuscript. D.V. as the corresponding author is responsible for the overall content as the guarantor and attests 

https://doi.org/10.1038/s41598-020-61887-2
https://doi.org/10.1177/0269216315570411


8Scientific RepoRtS |         (2020) 10:5038  | https://doi.org/10.1038/s41598-020-61887-2

www.nature.com/scientificreportswww.nature.com/scientificreports/

that all listed authors meet authorship criteria and that no other authors meeting the "criteria have been omitted. 
All authors read and approved the final manuscript.

competing interests
This study was funded by the endowment fund “Agir pour les maladies chroniques”, and supported by the 
E-health and trajectories medicine (MIAI) chairs for integrated care in chronic diseases (Grenoble-Alpes 
University). J.L.P. and S.B. are supported by a research grant from the French National Research Agency (ANR-
12-TECS-0010), in the framework of the “Investissements d’avenir” program (ANR-15-IDEX-02). The funders 
had no role in study design, data collection, analysis, manuscript writing or decision to submit to publication.

Additional information
Supplementary information is available for this paper at https://doi.org/10.1038/s41598-020-61887-2.
Correspondence and requests for materials should be addressed to D.V.
Reprints and permissions information is available at www.nature.com/reprints.
Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons license, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons license and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the 
copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
 
© The Author(s) 2020

https://doi.org/10.1038/s41598-020-61887-2
https://doi.org/10.1038/s41598-020-61887-2
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Opioid drug use in emergency and adverse outcomes among patients with chronic obstructive pulmonary disease: a multicenter  ...
	Methods
	Study design and setting. 
	Selection of participants. 
	Methods and measurements. 
	Analysis. 
	Ethics approval and consent to participate. 

	Results
	Characteristics of study subjects. 
	Main results. 

	Discussion
	Conclusions
	Acknowledgements
	Figure 1 Selection Flow chart.
	Figure 2 Odd ratio’s Forrest plot of primary and secondary outcomes.
	Table 1 COPD population-related visit characteristics.
	Table 2 Multivariable analysis of the association between prescription of opioids to COPD patients and primary composite outcome: 48-hour Intubation or Death.
	Table 3 Multivariable analysis of the association between prescription of opioids to COPD patients and the composite outcome (48-hour Intubation or Death) taking into account only the first visit.




