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Background: Adherence to inhaled maintenance therapy is critical to managing chronic 
obstructive pulmonary disease (COPD), while increasing rescue medication usage may 
indicate worsening symptoms. This study evaluated adherence and rescue medication use 
in patients with COPD without a history of exacerbation who initiated combination therapy 
with budesonide/formoterol (B/F) or umeclidinium/vilanterol (UMEC/VI).
Methods: Retrospective observational study of commercially insured and Medicare Advantage 
with Part D enrollees who initiated UMEC/VI or B/F between January 1, 2014 and December 31, 
2017 (earliest fill defined as index date). Eligibility criteria included age ≥40 years, 12 months 
continuous enrollment pre- and post-index, ≥1 pre-index COPD diagnosis, no pre-index asthma 
diagnosis, COPD-related exacerbations, or medication fills containing inhaled corticosteroids, 
long-acting β2-agonists, or long-acting muscarinic antagonists. Inverse probability of treatment 
weighting (IPTW) was used to balance treatment groups on potential confounders. Medication 
adherence (primary endpoint) was evaluated by the proportion of days covered (PDC). Rescue 
medication use (secondary endpoint) was standardized to canister equivalents (1 metered dose 
inhaler [200 puffs] or ~100 nebulized doses of short-acting β2-agonist- and/or short-acting 
muscarinic agonist-containing medication).
Results: After IPTW, covariates were balanced between cohorts (UMEC/VI: N=4082; B/F: 
N=9529). UMEC/VI initiators had a significantly greater mean PDC (UMEC/VI: 0.47 [0.33]; B/F: 
0.38 [0.30]; P<0.001) and significantly higher rates of adherence (PDC≥0.80) than B/F initiators 
(UMEC/VI: n=1004 [25%], B/F: n=1391 [15%]; relative risk: 1.68, 95% CI: 1.57, 1.81; P<0.001). In 
the year following initiation, UMEC/VI initiators filled significantly fewer rescue medication canister 
equivalents than B/F initiators (predicted mean [95% CI]: 1.78 [1.69, 1.88] vs 2.15 [2.08, 2.23]; mean 
difference [95% CI]: −0.37 [−0.50, −0.24]; P<0.001), corresponding to 17% less (estimated) rescue 
medication use (incidence rate ratio [95% CI]: 0.83 [0.78, 0.88]).
Conclusion: Among non-exacerbating patients with COPD initiating dual therapy, UMEC/VI 
demonstrated improved adherence and reduced rescue medication use compared with B/F.
Keywords: COPD, LAMA/LABA, ICS/LABA, medication adherence, rescue medication use

Plain Language Summary
Why was the study done?

Patients with chronic obstructive pulmonary disease (COPD) are often prescribed an 
inhaler containing both steroids and bronchodilator medicines called long-acting β2-agonists 
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(LABAs). LABAs open the airways to make breathing easier. 
Another type of inhaler contains LABAs and medicines called 
long-acting muscarinic antagonists (LAMAs), which relax the 
airways in a different way. Inhalers containing LAMA/LABA 
combinations might be better than inhalers containing steroid/ 
LABA combinations at treating patients with COPD who have 
not had recent flare-ups.
What did the researchers do and find?

We used information from a commercial and Medicare 
Advantage database in the USA to compare patients starting 
treatment for COPD with two different combination inhalers. 
Patients had been diagnosed with COPD but not asthma and 
had not had any recent COPD flare-ups. One inhaler contained 
a steroid called budesonide and a LABA called formoterol, while 
the other inhaler contained a LAMA called umeclidinium and 
a LABA called vilanterol. Patients treated with umeclidinium/ 
vilanterol were more likely to take their medication regularly 
than patients treated with budesonide/formoterol, and also used 
their rescue inhaler less often.
What do these results mean?

Patients with COPD who take their medication regularly are 
less likely to experience flare-ups, including costly hospital 
admissions. If patients use their rescue inhaler less often, it is 
likely that they have less severe breathlessness and related symp-
toms. Based on this, our results suggest that patients treated with 
umeclidinium/vilanterol might have better control of their COPD 
symptoms than patients treated with budesonide/formoterol.

Introduction
The aims of initial maintenance therapy for chronic 
obstructive pulmonary disease (COPD) include the preser-
vation of lung function, prevention of exacerbations, and 
reduction of symptom burden.1 To meet these aims, the 
2020 Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) strategy report recommends initial main-
tenance treatment with inhaled bronchodilator (long-acting 
muscarinic antagonists [LAMA] or long-acting β2-agonists 
[LABA]) monotherapy for most patients with COPD, or 
LAMA/LABA combination therapy for patients with 
severe symptoms.1 GOLD strategy recommends inhaled 
corticosteroids (ICS)/LABA combination therapy should 
be used only in patients with a recent history of exacerba-
tions, history of asthma, and/or elevated blood eosinophil 
counts.1 However, a recent study of patients with COPD in 
the USA found that over half were prescribed an ICS- 
containing therapy as their first maintenance therapy after 
diagnosis, and that ICS/LABA was the most common 
initial maintenance therapy regardless of symptom severity 
or exacerbation risk.2 This suggests that the GOLD 

strategy recommendations are not being effectively imple-
mented in clinical practice, which may lead to suboptimal 
treatment and inadequate control of COPD symptoms.3,4

Real-world studies comparing LAMA/LABA with ICS/ 
LABA combinations could help to provide further evi-
dence on the relative benefits of inhaled bronchodilator 
therapies as initial maintenance therapy in non- 
exacerbating patients with COPD. Adherence to inhaled 
maintenance therapy is critical to the management of 
COPD symptoms.5–7 Greater rescue medication use is 
associated with worse lung function, more severe COPD 
symptoms, impaired health status, and increased risk of 
exacerbations;8–11 therefore, it may be considered 
a marker of inadequate treatment or treatment adherence. 
Medications associated with increased adherence and 
reduced rescue medication use may, therefore, provide 
better control of COPD symptoms. However, few studies 
have directly compared adherence and rescue medication 
use between patients receiving different inhaled mainte-
nance therapies. This study evaluated adherence and res-
cue medication use in patients diagnosed with COPD 
without a recent history of exacerbations or a diagnosis 
of asthma who initiated maintenance therapy with the 
once-daily LAMA/LABA combination umeclidinium/ 
vilanterol (UMEC/VI) or the twice-daily ICS/LABA com-
bination budesonide/formoterol (B/F).

Materials and Methods
Study Design
This was a retrospective observational cohort study using 
fully adjudicated medical and pharmacy claims data from 
Optum’s de-identified Clinformatics Data Mart Database. 
Claims data were used to identify commercial and 
Medicare Advantage with Part D enrollees who initiated 
treatment with UMEC/VI dry powder inhaler or B/F 
metered dose inhaler between January 1, 2014 and 
December 31, 2017 (identification period; Figure 1). For 
each eligible patient, the index date was defined as the date 
of their earliest claim for fixed-dose combination therapy 
with UMEC/VI or B/F. The baseline period was defined as 
the 365-day period prior to the index date, and the follow- 
up period was defined as the 365-day period after the 
index date. Patient characteristics were assessed during 
the baseline period, and study outcomes were assessed 
during the follow-up period.

This study utilized statistically de-identified retrospec-
tive claims data, and as such, did not require institutional 
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review board review and approval or informed consent 
procedures.

Patients
Eligible patients had ≥1 medical claim with an 
International Classification of Diseases 9th Edition (ICD- 
9; prior to October 1, 2015) or 10th Edition (ICD-10; on or 
after October 1, 2015) diagnosis code for COPD in any 
position on the index date or during the baseline period. 
Patients were also required to be ≥40 years of age at the 
time of index and to have had continuous enrollment in the 
baseline and follow-up periods.

This observational study was conducted in a non- 
exacerbating population; patients with any moderate or 
severe exacerbation on the index date or during the base-
line period were excluded. Moderate exacerbations were 
defined as an emergency room and/or ambulatory visit 
with a primary diagnosis code indicating a COPD- 
related exacerbation and a dispensing of antibiotics or 
systemic corticosteroids within 5 days; severe exacerba-
tions were defined as a hospitalization with a primary 
diagnosis of COPD. In addition, patients who had any of 
the following were excluded from the study: any outpa-
tient pharmacy claim for ICS-, LABA-, or LAMA- 
containing maintenance medications during the baseline 
period; any outpatient pharmacy claims for a non-index 
maintenance medication on the index date (including 
patients with claims for both UMEC/VI and B/F on the 
index date); or inpatient or outpatient medical claims with 
an ICD-9 or ICD-10 diagnosis code for asthma in any 
position on the index date or during the baseline period.

Outcomes
The primary outcome was the proportion of adherent 
patients, defined as those with a proportion of days cov-
ered (PDC) ≥0.80. PDC reflects the proportion of time 
during the patient’s treatment during which they had med-
ication available, and is calculated as the number of days 
for which medications were available to the patient (based 
on days supplied on filled prescriptions) divided by the 
total number of days between the index date and 
a pharmacy fill for a different medication or the end of 
follow-up (whichever is earliest). The PDC calculation 
was corrected for inpatient hospitalizations under the 
assumption that medication was supplied by the facility 
during hospitalizations. Overlapping pharmacy fills for the 
index medication were corrected for by pushing out the 
days supplied for the new fill to the end of the previous 
fill, under the assumption that patients who refilled early 
waited until their existing supply was exhausted before 
using the new fill.

The secondary outcome was the number of canister- 
equivalent rescue medication units filled over the entire 
follow-up period regardless of treatment switching, where 
1 unit was equivalent to 1 metered dose inhaler canister 
(200 puffs) or 100 doses of nebulized medication. Rescue 
medications included inhaled and nebulized short-acting 
β2-agonists (SABA), short-acting muscarinic antagonists 
(SAMA), and SAMA/SABA combinations.

Statistical Analysis
Inverse probability of treatment weighting (IPTW) was used 
to control for confounding by balancing pre-index 

Figure 1 Patient identification period and study design. 
Abbreviations: B/F, budesonide/formoterol; UMEC/VI, umeclidinium/vilanterol.
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characteristics between study cohorts. In this approach, treat-
ment groups are weighted on the propensity for treatment to 
produce a pseudo-randomized population, in which treat-
ment groups are balanced on all hypothesized confounders 
(assuming that there are no confounding differences on 
unmeasured variables). Propensity for treatment was calcu-
lated using a logistic regression model with index treatment 
as the dependent variable and all hypothesized confounders 
as independent variables. The weighting for each patient was 
calculated as the marginal probability of treatment divided by 
the predicted probability of receiving that treatment given the 
individual’s specific covariates. The threshold for adequate 
balance between treatment groups after IPTW was an abso-
lute standard difference <10%. Post-IPTW results are 
reported for each endpoint.

For the primary endpoint of adherence to the index 
therapy, the relative risk of achieving adherence 
(PDC≥0.8) was modeled using weighted log-binomial 
regression. The secondary endpoint of rescue medication 
use was modeled using weighted negative binomial regres-
sion. The average monthly rate of baseline rescue medica-
tion use was calculated for each treatment group and used 
to estimate the corresponding mean difference in months’ 
supply of rescue medication between treatment groups in 
the follow-up period.

Results
Study Population
The final study population included 4082 patients who 
initiated UMEC/VI and 9530 patients who initiated B/F 
between January 1, 2014, and December 31, 2017.

Selected demographics and clinical characteristics for 
each cohort before and after IPTW are shown in Table 1; 
full demographics and clinical characteristics are shown in 
Supplementary Table S1. Before IPTW, more patients 
initiating UMEC/VI had at least one COPD-related out-
patient visit during the baseline period than those initiating 
B/F (56% vs 45%), but the mean number of COPD-related 
outpatient visits per patient was similar between the 
cohorts (1.7 vs 1.6). A greater proportion of UMEC/VI 
initiators had at least one visit with a pulmonologist during 
the baseline period compared with B/F initiators before 
IPTW (38% vs 23%).

Following IPTW, cohorts were balanced on all covari-
ates as indicated by absolute standardized differences 
<10%, indicating that the treatment groups were similar 
on measured confounders.

Medication Adherence
The mean (standard deviation [SD]) adherence observation 
period (from the index date until a fill for a different main-
tenance medication or the end of the 1-year follow-up period) 
was similar between groups (UMEC/VI: 334 [83] days; B/F: 
328 [93] days). In the 12-month follow-up period, 630 
(15.4%) patients receiving UMEC/VI and 1640 (17.2%) 
patients receiving B/F had a fill for a non-index maintenance 
medication. The proportion of patients with ≥1 hospitaliza-
tion in the observation period was similar between treatment 
cohorts (UMEC/VI: 842 [20.6%]; B/F: 1953 [20.5%]). Mean 
(SD) PDC was significantly higher in patients initiating 
UMEC/VI than in patients initiating B/F (UMEC/VI: 0.47 
[0.33]; B/F: 0.38 [0.30]; P<0.001; Figure 2A). A greater 
proportion of UMEC/VI initiators were adherent to their 
index medication (PDC≥0.80) than B/F initiators (UMEC/ 
VI: n=1004 [25%], B/F: n=1391 [15%]; Figure 2B), and the 
relative risk (95% confidence interval [CI]) of adherence was 
significantly greater with UMEC/VI compared with B/F 
(1.68 [1.57, 1.81]; P<0.001).

Rescue Medication Use
During the 12-month follow-up period, 2084 (51%) UMEC/ 
VI initiators and 5545 (58%) B/F initiators filled ≥1 prescrip-
tion for rescue medication (SABA, SAMA, or SAMA/ 
SABA). After IPTW, the mean (SD) number of rescue med-
ication canister equivalents filled by UMEC/VI initiators was 
1.78 (1.69, 1.88), which was significantly fewer than the 2.15 
(2.08, 2.23) canister equivalents filled by B/F initiators, with 
a mean (95% CI) difference of −0.37 (−0.50, −0.24) canister 
equivalents (P<0.001; Figure 3). Patients initiating UMEC/ 
VI filled an estimated 17% fewer rescue medication canister 
equivalents than patients initiating B/F (incidence rate ratio 
[95% CI]: 0.83 [0.78, 0.88]).

The mean difference of −0.37 units of rescue medica-
tion in the follow-up period corresponds to 74 fewer 
metered dose rescue inhaler puffs per year or approxi-
mately 37 fewer doses of nebulized medication per year 
among patients initiating UMEC/VI compared with those 
initiating B/F. As rescue medication is not typically taken 
daily, a more meaningful metric is the corresponding dif-
ference in months’ supply. Since each group used an 
average of 0.12 canister-equivalent units per month during 
the baseline period, rescue medication use was reduced by 
approximately 3 months’ supply among patients initiating 
UMEC/VI compared with B/F (0.37 units/0.12 units per 
month=3.08 months’ supply).
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Discussion
This study compared medication adherence and rescue med-
ication use in patients without a recent history of exacerba-
tions or a diagnosis of asthma, initiating UMEC/VI or B/F. 
Patients initiating UMEC/VI had significantly higher mean 
PDC, indicating better adherence, and were significantly 
more likely to maintain optimal adherence (PDC≥0.80) 
than patients initiating B/F. In addition, a significantly 

smaller proportion of patients initiating UMEC/VI filled 
any rescue medications in the year following treatment initia-
tion, compared with patients initiating B/F. We calculated 
that the −0.37-unit difference in rescue medication use in this 
study corresponds to a reduction of approximately 3 months’ 
supply over the entire follow-up period.

Previous studies have demonstrated poor disease out-
comes and increased healthcare costs among patients with 

Table 1 Selected Patient Demographics and Clinical Characteristics Before and After IPTWa

Before IPTW After IPTW

UMEC/VI 
N=4082

B/F 
N=9530

UMEC/VI 
N=4082

B/F 
N=9529b

ASD 
(%)

Age, years, mean (SD) 70.5 (9.8) 70.8 (9.8) 70.5 (9.9) 70.7 (9.8) 1.5

Female, n (%) 1893 (46.4) 4813 (50.5) 2004 (49.1) 4692 (49.2) 0.3

Payer, n (%)
Commercial 812 (19.9) 1337 (14.0) 643 (15.8) 1501 (15.8) 0
Medicare Advantage 3270 (80.1) 8193 (86.0) 3439 (84.2) 8028 (84.2) 0

Geographic region, n (%)
Northeast 424 (10.4) 913 (9.6) 398 (9.7) 931 (9.8) 0.1

North Central 780 (19.1) 1935 (20.3) 802 (19.6) 1895 (19.9) 0.6

South 1993 (48.8) 4285 (45.0) 1896 (46.5) 4399 (46.2) 0.6
West 878 (21.5) 2365 (24.8) 976 (23.9) 2276 (23.9) 0.1

Unknown 7 (0.2) 32 (0.3) 10 (0.2) 27 (0.3) 0.9

Quan-CCI, mean (SD) 3.3 (2.7) 3.2 (2.7) 3.2 (2.7) 3.2 (2.7) 0.1

Fills for respiratory medicationsc, n (%) 2133 (52.3) 4874 (51.1) 2113 (51.8) 4908 (51.5) 0.5

Rescue medication units, mean (SD) 1.4 (3.4) 1.4 (3.2) 1.4 (3.3) 1.4 (3.2) 0.4

<6 units, n (%) 3783 (92.7) 8875 (93.1) 3771 (92.4) 8877 (93.2) 2.9
≥6 units, n (%) 299 (7.3) 655 (6.9) 310 (7.6) 652 (6.8) 2.9

COPD severity score, mean (SD) 23.4 (4.5) 23.4 (4.6) 23.4 (4.7) 23.4 (4.6) 0.6

Any COPD-related outpatient visit (n, %) 2284 (56.0) 4280 (44.9) 1945 (47.6) 4585 (48.1) 0.9

Number of COPD-related outpatient days, mean (SD) 1.7 (3.5) 1.6 (3.9) 1.4 (3.4) 1.7 (3.9) 6.8

Any visits with a pulmonologist, n (%) 1553 (38.0) 2156 (22.6) 1113 (27.3) 2594 (27.2) 0.1

Prescription out-of-pocket costs during baseline, $, 
mean (SD) d

659 (876) 621 (919) 640 (848) 634 (943) 0.7

Median (IQR) 412 (171, 847) 390 (150, 750) 403 (162, 819) 395 (154, 767) -

Medicare Part D low-income subsidy during baseline, 
n (%)

960 (23.5) 2764 (29.0) 1112 (27.2) 2604 (27.3) 0.2

Notes: aA subset of the variables included as covariates in the IPTW model are listed in this table; complete demographics and baseline characteristics data are displayed in 
Supplementary Table S1. The following variables were included as covariates in the IPTW model: age, sex, insurance plan type, payer, geographic region, Quan-CCI, number 
of unique pre-index medications, pre-index rescue medication use (SABA, SAMA, SABA/SAMA), pre-index OCS use, pre-index use of other respiratory medications 
(methylxanthines, PDE4 inhibitors), COPD severity score, index fill from mail-order pharmacy, index fill days supplied ≥90 days, pre-index COPD-related healthcare 
utilization (emergency department and outpatient visits), pre-index visits with a pulmonologist, inflation-adjusted pharmacy patient out-of-pocket costs for the index 
controller fill and during the pre-index period, and evidence of Medicare Part D low-income subsidy during the pre-index period; bThe sample size in the B/F cohort was 
reduced by 1 as a result of the stabilized weighting; cIncluding SABA, SAMA, SABA/SAMA, methylxanthines, PDE4 inhibitors, or OCS; dInflation-adjusted to 2018 USD using 
the prescription drug component of the Consumer Price Index. 
Abbreviations: ASD, absolute standard deviation; B/F, budesonide/formoterol; CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary disease; IPTW, 
inverse probability of treatment weighting; IQR, interquartile range; OCS, oral corticosteroids; PDE4, phosphodiesterase 4; SABA, short-acting β2-agonist; SAMA, short- 
acting muscarinic antagonist; SD, standard deviation; UMEC/VI, umeclidinium/vilanterol.
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low adherence to inhaled maintenance therapies,5–7 while 
better adherence is associated with a reduced risk of 
exacerbations, hospitalizations, and death.12,13 Rescue 
medication use is an important indicator of disease sever-
ity and exacerbation risk.8–11,14 In a systematic review 
including 46 studies reporting rescue medication use and 
other outcomes in patients with COPD, rescue medication 

use was negatively correlated with lung function and dys-
pnea and positively correlated with health status over 6 
months.8 A retrospective claims-based study of patients 
with COPD diagnoses showed a relationship between 
filled prescriptions for rescue medications and exacerba-
tions over 1 year of follow-up.10 In addition, a prospective 
3-month study demonstrated greater dyspnea among 

Figure 2 (A) Mean PDC in the follow-up period with UMEC/VI versus B/F and (B) Percentage of patients achieving adherence (PDC≥0.80). 
Abbreviations: B/F, budesonide/formoterol; PDC, proportion of days covered.

Figure 3 Mean difference in canister-equivalent units of rescue medication in the follow-up period. aOver the 12-month follow-up period. 
Abbreviations: B/F, budesonide/formoterol; CI, confidence interval; UMEC/VI, umeclidinium/vilanterol.
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patients with COPD who overused their rescue 
medication,9 and in a post hoc analysis of another study 
comparing B/F with formoterol, greater rescue medication 
use at 2 months was associated with a significant increase 
in exacerbation risk at 10 months in patients with moder-
ate to very severe COPD.11 Our finding that patients 
initiating UMEC/VI had better adherence and used less 
rescue medication, therefore, supports the suggestion that 
UMEC/VI treatment provided better symptom control and 
may improve outcomes for non-exacerbating patients with 
COPD compared with B/F. Furthermore, the different dos-
ing frequencies of these two medications may have con-
tributed to the observed difference in adherence, since 
lower adherence has been previously demonstrated with 
twice-daily treatments compared with once-daily treat-
ments for COPD.7 To our knowledge, this is the first 
study to compare UMEC/VI with B/F in a non- 
exacerbating and non-asthmatic population.

These findings complement those of previous studies 
comparing UMEC/VI with other inhaled maintenance med-
ications for COPD. A claims-based study demonstrated that 
patients initiating UMEC/VI had better adherence to their 
medication than those initiating the ICS/LABA fluticasone 
propionate/salmeterol.15 In another real-world study, patients 
treated with LAMA/LABA medications had better self- 
reported adherence than those receiving ICS/LABA.16 Two 
meta-analyses also found a statistically significant reduction 
in rescue medication use with LAMA/LABA, including 
UMEC/VI, compared with ICS/LABA.17,18 Of these two 
analyses, one compared a total of 3275 patients receiving 
LAMA/LABA with a total of 3289 patients receiving ICS/ 
LABA, and reported a mean difference of −0.18 rescue 
medication inhalations/day favoring LAMA/LABA.17 The 
other meta-analysis, which did not report an overall differ-
ence, found differences in rescue medication use favoring 
LAMA/LABA compared with ICS/LABA in four studies, 
although another two studies did not find significant treat-
ment differences.18 In the US, ICS/LABA is frequently pre-
scribed as initial maintenance therapy for patients with 
COPD regardless of symptom severity or history of 
exacerbations.2 The frequent use of an ICS/LABA as initial 
maintenance therapy for patients with COPD contrasts with 
current GOLD recommendations1 and the accumulating evi-
dence to suggest that LAMA/LABA medications, including 
UMEC/VI, are associated with better adherence and lower 
rescue medication use.15,19,20 Furthermore, UMEC/VI has 
also been shown to be associated with better adherence and 
reduced rescue medication use compared with tiotropium/ 

olodaterol, another LAMA/LABA medication. A previous 
real-world study showed lower rescue medication use and 
improved adherence among patients initiating UMEC/VI 
compared with those initiating the LAMA/LABA 
tiotropium/olodaterol.21 In addition, an 8-week randomized 
open-label trial also reported lower rescue medication use 
with UMEC/VI versus tiotropium/olodaterol.22 This study, 
therefore, corroborates the existing evidence supporting 
a move towards the use of UMEC/VI, rather than ICS/ 
LABA, for the initial treatment of symptomatic patients 
with COPD without a recent history of exacerbations.

Several limitations should be considered in the interpre-
tation of the findings of this study. Currently, UMEC/VI and 
B/F are only available in the US via dry powder inhaler and 
metered dose inhaler, respectively. As a result, it was not 
possible to determine how far the observed difference in 
adherence was attributable to the difference in inhaler type. 
This study was based on claims data collected for the pur-
poses of payment, and as such, it is not possible to verify that 
all treatments and diagnoses have been coded correctly. 
Furthermore, the presence of a claim for a filled prescription 
does not conclusively demonstrate that the medication was 
taken as prescribed, and diagnosis codes may not always 
indicate the presence or absence of disease. Of particular 
relevance to this study, PDC is an imperfect measure of 
adherence as it measures the average availability of medica-
tion over time, and cannot distinguish between more com-
plex patterns of use (such as skipping doses) and 
discontinuation of therapy. Furthermore, any medication 
use not captured in the claims data could not be included in 
the PDC calculation. Finally, while IPTW was used to bal-
ance observed differences in pre-index characteristics 
between study cohorts, this method cannot control for 
unmeasured confounders.

Conclusions
In a real-world population of patients with COPD without 
a history of exacerbations, initial maintenance therapy 
with UMEC/VI led to better adherence and reduced rescue 
medication use compared with B/F.
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