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Purpose: There is limited literature regarding real-world treatment patterns of patients with COPD, particularly since the introduction 
of once-daily single-inhaler triple therapy with fluticasone furoate/umeclidinium/vilanterol in 2017. Here, we evaluated treatment 
patterns of patients with COPD before and after a COPD exacerbation.
Patients and Methods: Retrospective, descriptive study using medical and pharmacy claims data and enrollment information from 
the Optum® Clinformatics® Data Mart database. Patients aged ≥40 years with ≥1 COPD exacerbation on or after September 18, 2017 
were included. The index date was the last day of the first COPD exacerbation (ie day of visit for a moderate exacerbation or discharge 
date for a severe exacerbation). The baseline period was 12 months prior to index and the follow-up period (≥3 months) spanned from 
index until the earliest of health plan disenrollment, end of data availability (September 30, 2020), or death. Treatment patterns were 
evaluated during baseline and follow-up, with a focus on medication switching in the 90 days pre- and post-index.
Results: COPD exacerbations were identified in 307,727 patients (125,942 severe; 181,785 moderate). Mean age at index was 
72.8 years; 56.3% were female. Before and after first exacerbation, 37.7% and 48.2% of patients used ≥1 controller medication, 
respectively. In the 90 days pre-index, ICS, LABA, and LAMA medications were used by 27.5% of patients. Of these users, 
64.3% remained on the same medication class, 21.7% discontinued, and 14.1% switched medication in the 90 days post-index. 
Among switchers, 44.0% switched to triple therapy. Most common switches were ICS/LABA to ICS/LABA/LAMA (20.7%) and 
LAMA to ICS/LABA/LAMA (16.4%).
Conclusion: Many COPD exacerbations occur among patients not on controller medications. Although the percentage of patients 
receiving a controller medication increased following a first exacerbation, it remained below 50%. Of patients receiving controller 
medications pre-exacerbation, only a small proportion escalated to triple therapy post-exacerbation.
Keywords: COPD, medication switching, medication discontinuation, single-inhaler triple therapy, FF/UMEC/VI

Plain Language Summary
Chronic obstructive pulmonary disease (COPD) makes breathing difficult because airflow in and out of the lungs is restricted. COPD is 
often treated with inhalers that contain different combinations of drugs depending on how severe the patient’s COPD is. It is important 
that patients take controller medications to manage COPD symptoms and prevent flare-ups (exacerbations). It is also important that 
doctors change which medications they prescribe for patients with COPD when necessary, such as after an exacerbation. For patients 
who are on medication but keep having exacerbations, triple therapy can be prescribed, which reduces exacerbations and improves 
lung function compared with dual therapy. There is currently limited evidence to show which medication patients with COPD are 
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taking before and after an exacerbation, so we searched a large database of medical and pharmacy insurance claims to investigate if 
medications were changed, continued, or stopped after an exacerbation. We found that many patients (62.3%) who had an exacerbation 
were not taking a controller medication at the time. After an exacerbation, more patients started taking a controller medication, but this 
number was still less than 50%. Additionally, 64.3% of patients kept taking the same medication, 21.7% stopped taking their 
medication, and 14.1% changed to a different medication. Among patients who changed medication, 44.0% started taking triple 
therapy. Doctors should therefore consider prescribing controller medications to patients who need them and triple therapy for those 
experiencing exacerbations.

Introduction
Chronic obstructive pulmonary disease (COPD) is a progressive, incurable disease that can have a substantial 
impact on quality of life and reduce life expectancy.1–3 Options for pharmacological therapy of COPD include 
bronchodilators (eg long-acting β2-agonists [LABA]), antimuscarinic drugs (eg long-acting muscarinic antagonists 
[LAMA]), methylxanthines, and anti-inflammatory agents (eg inhaled corticosteroids [ICS]).1 The Global Initiative 
for Chronic Obstructive Lung Disease (GOLD) clinical management guidelines recommend escalation to triple 
therapy (ICS/LABA/LAMA) for patients with COPD who experience persistent symptoms or exacerbations, despite 
dual therapy with LAMA/LABA or ICS/LABA.1

Historically, triple therapy required the use of two or three different inhalers (ie multiple-inhaler triple therapy 
[MITT]). More recently, fluticasone furoate/umeclidinium/vilanterol (FF/UMEC/VI; once-daily dosing) and budesonide/ 
glycopyrrolate/formoterol fumarate (twice-daily dosing) have been approved by the US Food and Drug Administration 
for maintenance treatment of COPD4,5 as single-inhaler triple therapy (SITT). Availability of combination therapy via 
a single inhaler may have a positive impact on treatment adherence, potentially improving clinical outcomes and saving 
costs.6–8 Compared with dual therapy (ICS/LABA or LAMA/LABA), triple therapy (ICS/LABA/LAMA) has been 
shown to improve lung function, decrease exacerbation rates (specifically in patients with prior exacerbations), and 
improve quality of life among patients with COPD.9–12

There is limited literature on treatment patterns in patients with COPD since the introduction of SITTs, particularly 
regarding medication switching following a COPD exacerbation. This study was therefore designed to evaluate real-world 
treatment patterns (including switch and discontinuation) of patients with COPD before and after a COPD exacerbation.

Materials and Methods
Study Design
This retrospective, descriptive study was conducted using medical and pharmacy claims data and enrollment information from 
the Optum® Clinformatics® Data Mart (CDM) database from September 18, 2016 to September 30, 2020. The index date was 
defined as patients’ first COPD-related exacerbation (the date of visit for moderate exacerbations or discharge date for severe 
exacerbations; see the Study population section below for detailed definitions of exacerbations) on or after September 18, 
2017. Baseline demographic and clinical characteristics were assessed in the 12 months prior to the index date (ie baseline 
period). Patients were observed from the index date for a minimum of 3 months until the earliest date of either death, health 
plan disenrollment, or end of data availability (ie follow-up period). Treatment patterns were evaluated during the baseline and 
follow-up periods, with a focus on medication switching in the 90 days pre- and post-index (Figure 1).

Data Source
The Optum® CDM database is a large, de-identified administrative claims database containing healthcare claims from 
approximately 17–19 million members annually in all US census regions. Both commercial and Medicare Advantage 
health plan data are included in the database, with information on patient demographics, dates of eligibility, date of death, 
and claims for inpatient and outpatient visits, pharmacy encounters, costs of services, and laboratory tests and results.

There was no direct subject contact or primary collection of data from individual study participants; data were 
obtained in tabular form and analyzed in aggregate form, ensuring anonymity of the participants. Consequently, informed 
consent, ethics committee approval, and Institutional Review Board approval were not required. This study used de- 
identified data that complied with the requirements of the Health Insurance Portability and Accountability Act.
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Study Population
Eligible patients met the following inclusion criteria: ≥1 moderate or severe COPD exacerbation on or after 
September 18, 2017; ≥1 diagnosis of COPD during the baseline period or on the index date; ≥12 months of continuous 
health insurance coverage (with both medical and pharmacy coverage) before the index date; ≥3 months of continuous 
health insurance coverage after the index date; and ≥40 years of age at the index date. Patients with ≥1 COPD 
exacerbation during the 12-month baseline period and prior to the index exacerbation episode were excluded.

Moderate COPD exacerbations were defined as an outpatient or emergency room (ER) visit with a COPD exacer-
bation diagnosis code in the primary position and ≥1 dispensing/administration of a systemic corticosteroid or guideline- 
recommended antibiotic within 5 days following, or prior to, the visit. Severe COPD exacerbations were defined as an 
inpatient stay with a COPD exacerbation diagnosis code in the primary position. Exacerbations occurring within 14 days 
of each other were considered a single exacerbation episode and classified according to the highest severity.

Outcomes
Primary Endpoint
Patterns of COPD medication use were evaluated among the overall study population. Medication use (number and 
percentage of patients using COPD medications) was reported during the baseline and follow-up periods. Treatment 
patterns (switching, discontinuing, or remaining on the same medication) were compared between the 90 days pre- and 
post-first COPD exacerbation.

A switch was defined as the last medication on hand in the 90-day pre-index period (not including the index date) having 
a different medication class (ICS, LABA, LAMA, or any combinations) compared to the medication on hand at the first 
medication dispensed within the 90 days post-index (including the index date). Discontinuation was defined as a gap of >45 days 
between the end of the days of supply of a dispensing and the start date of the next fill, or between the end of the days of supply of 
the last dispensing and the end of the observation period. Patients remaining on therapy were those with the same medication 
class (ICS, LABA, LAMA, or any combinations) for the latest medication on hand in the 90 days pre-index (not including the 
index date) and the medication on hand at the first medication dispensed within the 90 days post-index (including the index date) 
or dispensing of the first medication beyond the 90-day window after the index date without discontinuation.

Secondary Endpoints
The secondary endpoint stratified medication use during the baseline and follow-up periods and treatment patterns pre- 
and post-first exacerbation by severity (moderate or severe) of the index COPD exacerbation.

Figure 1 Study design. 
Notes: aThe date of visit defined the index date for moderate exacerbations, and the date of discharge defined the index date for severe exacerbations. bOutcomes were 
evaluated among the subgroups of patients with a second and a third COPD exacerbation. In the subgroup analyses, follow-up was from the date of second or third COPD 
exacerbation up to the earliest of end of eligibility, end of data availability (September 30, 2020), or death. 
Abbreviation: COPD, chronic obstructive pulmonary disease.
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Sensitivity Analyses
Sensitivity analyses were performed to evaluate treatment patterns (switching, discontinuing, or remaining on the same 
medication) in the 30 days pre- and post-first COPD exacerbation. In addition, an alternative definition of discontinuation 
was applied (a gap of >60 days between the end of the days of supply of a dispensing and the start date of the next fill, or 
between the end of the days of supply of the last dispensing and the end of the observation period).

Subgroup Analysis
Subgroup analyses were conducted among patients with additional COPD exacerbations during follow-up (ie patients 
experiencing a second and third exacerbation; all patients with a third exacerbation were also included in the group with 
a second exacerbation). The observation period for these patients spanned from the date of visit (moderate exacerbations) 
or date of discharge (severe exacerbations) of their second/third COPD exacerbation until the end of follow-up. Patients 
were required to have ≥3 months of continuous health insurance coverage following the discharge date of their second/ 
third COPD exacerbation.

Results
Study Population
A total of 307,727 patients were included in the study. The mean age was 72.8 years, 56.3% of patients were female, and 
88.5% had Medicare Advantage health insurance. The most common comorbidities were hypertension (82.3%), cardiac 
arrhythmias (39.8%), and diabetes (38.2%). A baseline asthma diagnosis was reported for 18.0% of patients (Table 1).

The index exacerbation was defined as moderate for 181,785 (59.1%) patients and severe for 125,942 (40.9%) 
patients. The overall burden of comorbidities (as shown by the mean Quan-Charlson comorbidity index score) and 
healthcare costs (both overall and COPD-related) were higher among patients experiencing a severe versus moderate 
exacerbation. In total, 111,373 (36.2%) patients had a second exacerbation and 49,831 (16.2%) had a third exacerbation 
during the follow-up period.

Table 1 Patients’ Baseline Demographic and Clinical Characteristics

Baseline Characteristics Moderate or Severe COPD 
Exacerbation (N=307,727)

Severe COPD 
Exacerbationa 

(n=125,942)

Moderate COPD 
Exacerbationb (n=181,785)

Age, years, mean (SD) 72.8 (10.1) 74.9 (9.9) 71.3 (10.0)

Female, n (%) 173,313 (56.3) 69,081 (54.9) 104,232 (57.3)

Region, n (%)

South 149,251 (48.5) 56,172 (44.6) 93,079 (51.2)

West 59,939 (19.5) 23,974 (19.0) 35,965 (19.8)

Midwest 62,826 (20.4) 28,081 (22.3) 34,745 (19.1)

Northeast 35,561 (11.6) 17,646 (14.0) 17,915 (9.9)

Unknown 150 (<0.1) 69 (0.1) 81 (<0.1)

Insurance plan type, n (%)

Medicare Advantage 272,306 (88.5) 116,294 (92.3) 156,012 (85.8)

Commercial 35,421 (11.5) 9648 (7.7) 25,773 (14.2)

Quan-CCI score, mean (SD) 3.1 (2.3) 4.1 (2.4) 2.3 (1.9)

(Continued)
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Table 1 (Continued). 

Baseline Characteristics Moderate or Severe COPD 
Exacerbation (N=307,727)

Severe COPD 
Exacerbationa 

(n=125,942)

Moderate COPD 
Exacerbationb (n=181,785)

Index COPD exacerbation, n (%)

Moderate 181,785 (59.1) 0 (0.0) 181,785 (100.0)

Severe 125,942 (40.9) 125,942 (100.0) 0 (0.0)

Asthma diagnosis in baseline 

period, n (%)

55,520 (18.0) 22,672 (18.0) 32,848 (18.1)

Common comorbidities, n (%)

Hypertension 253,293 (82.3) 114,243 (90.7) 139,050 (76.5)

Cardiac arrhythmias 122,367 (39.8) 74,492 (59.1) 47,875 (26.3)

Diabetes 117,695 (38.2) 56,657 (45.0) 61,038 (33.6)

All-cause HRU, mean (SD) PPPY

Inpatient stays 0.7 (1.0) 1.5 (1.0) 0.2 (0.6)

ER visits 1.2 (3.3) 1.4 (3.8) 1.0 (2.8)

Outpatient visits 21.5 (23.7) 23.4 (27.0) 20.2 (21.1)

Other visits 5.0 (9.9) 6.0 (11.5) 4.3 (8.6)

All-cause healthcare costs ($US 2020), mean (SD)

Total healthcare costs 49,406 (71,991) 82,070 (89,686) 26,776 (44,153)

Total medical costs 44,108 (70,024) 77,446 (88,005) 21,011 (40,390)

Inpatient costs 26,657 (54,825) 56,807 (72,001) 5769 (20,750)

ER visit costs 3356 (10,241) 4121 (12,978) 2825 (7757)

Outpatient costs 12,877 (32,197) 14,931 (37,935) 11,454 (27,439)

Other costs 1218 (9437) 1587 (11,483) 963 (7697)

Pharmacy costs 5298 (14,455) 4624 (14,408) 5765 (14,469)

COPD-related healthcare costs ($US 2020), mean (SD)

Total healthcare costs 26,412 (49,589) 51,757 (65,638) 8854 (20,603)

Total medical costs 25,195 (49,658) 50,882 (65,654) 7399 (20,350)

Inpatient costs 21,113 (47,597) 46,703 (63,870) 3384 (15,519)

ER visit costs 1271 (4681) 1342 (5128) 1222 (4344)

Outpatient costs 2527 (9924) 2514 (10,426) 2535 (9561)

Other costs 284 (2135) 323 (2265) 258 (2040)

Pharmacy costs 1217 (2398) 874 (2091) 1454 (2562)

Notes: aSevere COPD exacerbation defined as an inpatient stay with a diagnosis code for COPD exacerbation in the primary position. bModerate COPD exacerbation 
defined as an outpatient or ER visit with a primary diagnosis of COPD exacerbation and at least one dispensing/administration of a systemic corticosteroid or guideline- 
recommended antibiotic within 5 days before or after the visit. 
Abbreviations: COPD, chronic obstructive pulmonary disease; ER, emergency room; HRU, healthcare resource use; PPPY, per person per year; CCI, Charlson 
Comorbidity Index; SD, standard deviation.
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Patterns of COPD Medication Use in the Overall Study Population
Prior to the first exacerbation, 37.7% of patients used ≥1 unique controller medication (Table 2). This rose to 48.2% 
during follow-up. The most used classes of controller medication during both the baseline and follow-up periods were 

Table 2 Patients’ Use of COPD Medications During the Baseline and Follow-Up Periods

COPD Medication Use 
(Agents)

Baseline Period Follow-Up Period

Moderate or 
Severe COPD 
Exacerbation

Severe COPD 
Exacerbationa

Moderate 
COPD 

Exacerbationb

Moderate or 
Severe COPD 
Exacerbation

Severe COPD 
Exacerbationa

Moderate 
COPD 

Exacerbationb

N=307,727 n=125,942 n=181,785 N=307,727 n=125,942 n=181,785

Observation period, days, 
mean (SD)

- - - 551 (287)c 489 (283)c 594 (283)c

Controller medications, n (%)

Number of unique controller medications used

≥1 115,929 (37.7) 34,408 (27.3) 81,521 (44.8) 148,338 (48.2) 45,234 (35.9) 103,104 (56.7)

≥2 43,294 (14.1) 12,502 (9.9) 30,792 (16.9) 67,933 (22.1) 20,205 (16.0) 47,728 (26.3)

ICS/LABA 68,839 (22.4) 20,440 (16.2) 48,399 (26.6) 87,850 (28.5) 26,627 (21.1) 61,223 (33.7)

LAMA 34,793 (11.3) 10,995 (8.7) 23,798 (13.1) 44,343 (14.4) 14,750 (11.7) 29,593 (16.3)

Leukotriene modifiers 31,468 (10.2) 7698 (6.1) 23,770 (13.1) 41,777 (13.6) 9988 (7.9) 31,789 (17.5)

MITTd 20,846 (6.8) 6506 (5.2) 14,340 (7.9) 29,832 (9.7) 9823 (7.8) 20,009 (11.0)

LAMA/LABA 14,466 (4.7) 4110 (3.3) 10,356 (5.7) 22,991 (7.5) 6684 (5.3) 16,307 (9.0)

ICS 12,520 (4.1) 4159 (3.3) 8361 (4.6) 21,041 (6.8) 7405 (5.9) 13,636 (7.5)

FF/UMEC/VI 3357 (1.1) 941 (0.7) 2416 (1.3) 17,536 (5.7) 4721 (3.7) 12,815 (7.0)

LABA 1748 (0.6) 728 (0.6) 1020 (0.6) 3397 (1.1) 1561 (1.2) 1836 (1.0)

Methylxanthine 1801 (0.6) 565 (0.4) 1236 (0.7) 2154 (0.7) 673 (0.5) 1481 (0.8)

PDE-4 inhibitor 1022 (0.3) 283 (0.2) 739 (0.4) 2139 (0.7) 651 (0.5) 1488 (0.8)

Biologics 141 (<0.1) 53 (<0.1) 88 (<0.1) 492 (0.2) 112 (0.1) 380 (0.2)

Rescue medications, n (%)

Number of unique rescue medications used

≥1 125,096 (40.7) 40,274 (32.0) 84,822 (46.7) 169,465 (55.1) 53,670 (42.6) 115,795 (63.7)

≥2 17,869 (5.8) 6907 (5.5) 10,962 (6.0) 40,212 (13.1) 14,935 (11.9) 25,277 (13.9)

SABA 108,613 (35.3) 33,034 (26.2) 75,579 (41.6) 146,765 (47.7) 42,369 (33.6) 104,396 (57.4)

SABA/SAMA 29,824 (9.7) 12,451 (9.9) 17,373 (9.6) 56,170 (18.3) 23,748 (18.9) 32,422 (17.8)

SAMA 5177 (1.7) 1977 (1.6) 3200 (1.8) 9036 (2.9) 3438 (2.7) 5598 (3.1)

Notes: aSevere COPD exacerbation defined as an inpatient stay with a diagnosis code for COPD exacerbation in the primary position. bModerate COPD exacerbation 
defined as an outpatient or emergency room visit with a primary diagnosis of COPD exacerbation and at least one dispensing/administration of a systemic corticosteroid or 
guideline-recommended antibiotic within 5 days before or after the visit. cPeriod from the index date until the earliest date of health plan disenrollment, death, or end of data 
availability. dMITT refers to ≥1 overlapping days of supply with the following three controller medications: ICS, LABA, and LAMA. 
Abbreviations: COPD, chronic obstructive pulmonary disease; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol; ICS, inhaled corticosteroid; LABA, long-acting β2- 
agonist; LAMA, long-acting muscarinic agonist; MITT, multiple-inhaler triple therapy; PDE-4, phosphodiesterase-4; SABA, short-acting β2-agonist; SAMA, short-acting 
muscarinic agonist; SD, standard deviation.
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ICS/LABA, and LAMA. Details of the individual drugs within each class are shown in Supplementary Table 1. SITT was 
used by 5.7% of patients after a COPD exacerbation compared with 1.1% at baseline and use of MITT also increased 
from 6.8% during baseline to 9.7% in the follow-up period. A total of 40.7% of patients used ≥1 rescue medication 
during the baseline period, which increased to 55.1% post-exacerbation. Short-acting β2-agonist was the most used class 
of rescue medication throughout the study.

A total of 84,615 (27.5%) patients were dispensed ≥1 controller medication during the 90 days before the index 
exacerbation. Pre-index controller medication classes dispensed closest to the index date were ICS/LABA (48.2%), 
LAMA (16.0%), and ICS/LAMA/LABA (15.9%; Figure 2). During the 90 days post-index, 14.1% of patients switched 

from their most recent pre-index controller medication to a new controller medication post-exacerbation. Details of 
switches by medication class are shown in Supplementary Table 2. Approximately two-thirds (64.3%) of patients 
remained on the same controller medication, and 21.7% discontinued their medication. Of the patients who switched 
to a different controller regimen, triple therapy (either MITT or SITT) was the most common controller medication 
switched to (44.0%), followed by ICS/LABA (21.9%), and LAMA (16.7%).

Patterns of COPD Medication Use Stratified by Exacerbation Severity
Prior to first exacerbation, fewer patients in the severe cohort used ≥1 unique controller medication than patients in the 
moderate cohort (27.3% and 44.8%, respectively; Table 2), which increased to 35.9% and 56.7%, respectively, during the 
follow-up period. ICS/LABA was the most common medication class for both the severe and moderate cohorts during 
both the baseline (16.2% vs 26.6%) and follow-up (21.1% vs 33.7%) periods.

In the 90 days post-index COPD exacerbation, the percentage of patients switching treatment was similar among patients 
experiencing either severe or moderate COPD exacerbations (16.4% vs 13.0%; Supplementary Table 2). More patients in the 
severe cohort switched from any medication class to triple therapy following an exacerbation compared with the moderate cohort 
(6.7% vs 5.9%, respectively). Treatment patterns for both stratifications were similar to those of the overall population.

Sensitivity Analyses
A total of 72,234 patients used ≥1 controller medication in the 30 days prior to the index date and, of these, 17.7% were using 
any type of triple therapy. Results for treatment patterns were similar to those in the main analysis, with 9.9% of patients 
switching medication, 63.5% remaining on the same medication, and 26.7% discontinuing treatment (Supplementary Table 3).

Figure 2 Treatment patterns 90 days pre- and post-COPD exacerbation. 
Notes: Data are reported as percentages of patients. Percentages in the post-index period are calculated among patients receiving treatment. 
Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled corticosteroid; LABA, long-actingβ2-agonist; LAMA, long-acting muscarinic agonist.
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Using a 60-day gap definition for medication discontinuation, similar trends were observed relative to the main 
analysis, with a slightly lower proportion of patients switching treatments (13.7%) and slightly fewer patients disconti-
nuing treatments (21.3%; data not shown).

Subgroup Analyses of Patients with Second and Third Exacerbations
More patients in the subgroups used ≥1 unique controller medication during follow-up than in the overall population 
(second exacerbation: 61.6%; third exacerbation: 69.2%; vs 48.2% in the overall population; Table 3). As in the overall 
population, the most common controller medication classes used during follow-up were ICS/LABA (second 

Table 3 Subgroup Analysis: COPD Medications Used During the Follow-Up Period Among Patients 
Experiencing ≥1 COPD Exacerbation

COPD Medication Use (Agents) Second COPD Exacerbation Third COPD Exacerbation

n=111,373 n=49,831

Observation period, days, mean (SD)a 463 (245) 408 (216)

Controller medications, n (%)

Number of unique controller medications used

≥1 68,630 (61.6) 34,467 (69.2)

≥2 34,200 (30.7) 18,256 (36.6)

ICS/LABA 40,471 (36.3) 20,099 (40.3)

LAMA 21,492 (19.3) 11,201 (22.5)

Leukotriene modifiers 19,915 (17.9) 10,286 (20.6)

MITTb 15,820 (14.2) 8697 (17.5)

LAMA/LABA 10,549 (9.5) 5083 (10.2)

ICS 10,066 (9.0) 5284 (10.6)

FF/UMEC/VI 10,507 (9.4) 6141 (12.3)

LABA 1848 (1.7) 1036 (2.1)

Methylxanthines 1222 (1.1) 749 (1.5)

PDE-4 inhibitors 1555 (1.4) 1095 (2.2)

Biologics 323 (0.3) 227 (0.5)

Rescue medications, n (%)

Number of unique rescue medications used

≥1 72,722 (65.3) 34,976 (70.2)

≥2 19,861 (17.8) 10,617 (21.3)

SABA 62,280 (55.9) 29,695 (59.6)

SABA/SAMA 27,182 (24.4) 14,303 (28.7)

SAMA 4265 (3.8) 2212 (4.4)

Notes: aPeriod from the index date until the earliest date of health plan disenrollment, death, or end of data availability. bMITT 
refers to ≥1 overlapping days of supply with the following three controller medications: ICS, LABA, and LAMA. 
Abbreviations: COPD, chronic obstructive pulmonary disease; FF/UMEC/VI, fluticasone furoate/umeclidinium/vilanterol; ICS, 
inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic agonist; MITT, multiple-inhaler triple therapy; 
PDE-4, phosphodiesterase-4; SABA, short-acting β2-agonist; SAMA, short-acting muscarinic agonist; SD, standard deviation.
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exacerbation: 36.3%; third exacerbation: 40.3%) and LAMA (second: 19.3%; third: 22.5%). In addition, the percentages 
of patients who received SITT during follow-up after a second and third exacerbation were higher than in the overall 
population (9.4% and 12.3%, respectively, vs 5.7%).

In total, 46,978/111,373 (42.2%) patients with a second exacerbation and 25,541/49,831 (51.3%) patients with a third 
exacerbation were dispensed a controller medication during the 90 days prior to the index exacerbation (data not shown 
in table or figure). The percentages of patients who switched (second: 15.7%; third: 16.4%), remained (second: 63.4%; 
third: 64.1%), or discontinued (second: 21.0%; third: 19.5%) treatment in the subgroups were similar to those in the main 
analysis (data not shown in table or figure).

Discussion
This real-world retrospective study using a large US claims database found that many COPD exacerbations occur among 
patients not treated with controller medications. Although the proportion of patients receiving a controller medication 
increased following a first exacerbation, less than half of the patients in this study were using controller medications. In 
addition, this study showed that although the most common medication switched to was triple therapy, very few patients 
in the subgroup of patients with a history of multiple exacerbations were using triple therapy, despite this being 
recommended by GOLD guidelines.1

A higher percentage of patients with a severe exacerbation were not receiving controller medication at baseline 
compared with those with a moderate exacerbation, which might suggest that some patients with COPD may be initially 
diagnosed at the time of hospitalization. The data also suggest that patients with COPD may be at increased risk of 
a severe exacerbation due to the under-use of controller therapy. This finding reiterates an ongoing observation that many 
patients do not receive guideline-recommended care or are diagnosed after an acute worsening of COPD. In a study using 
healthcare claims from 2007 to 2008, approximately one-third of patients with COPD were not using long-acting 
maintenance medications despite having a history of exacerbation.13 In this study, 51.8% of patients were not treated 
with a controller medication following a first COPD exacerbation. Among patients with a second and third exacerbation, 
less than 70% initiated a controller medication following their exacerbation, further highlighting that many patients are 
not being treated in line with GOLD recommendations.

The percentage of patients receiving triple therapy increased after an exacerbation and was higher in patients 
experiencing multiple exacerbations. Triple therapy was the most common medication switched to post-exacerbation. 
However, the proportion of patients with a history of exacerbation who escalated to triple therapy was still low, 
suggesting that not all patients were treated in accordance with GOLD recommendations.1 This possibility would be 
consistent with a previous US study of treatment patterns that showed the reasons for prescribing triple therapy for 
COPD in clinical practice differed from those defined by GOLD.14 Triple therapy, as recommended by current guide-
lines, could fill an unmet need for many patients with COPD in whom the occurrence of an exacerbation demonstrates 
insufficient therapy.

Detailed exploration of the reasons underlying treatment patterns was beyond the scope of this study. However, 
a recent real-world study from Slovakia reported that the principal motivations for switching to SITT in COPD were 
expected improvements in lung function, dyspnea, and number of exacerbations.15 In the UK, patients initiating MITT 
tend to have a history of acute exacerbations or clinically relevant/severe symptoms.16 In an earlier study from the US, 
approximately 50% of patients had an exacerbation in the 12 months prior to initiation of triple therapy, and treatment 
discontinuation, smoking history, LAMA use, and concomitant medication use were identified as significant predictors of 
progression to triple therapy.17 Another US study found that the majority of patients with COPD were prescribed MITT 
following maintenance medication use or after an exacerbation, with 9.6% of patients initiating MITT without prior 
history of an exacerbation or no previous COPD treatment. Patients may have initiated triple therapy without history of 
an exacerbation due to persistent symptoms, mild or unobserved exacerbations, or based on spirometry results.18 In this 
study, the proportion of patients who initiated triple therapy without history of exacerbation was lower (7.9%). It should 
be noted that our population had more advanced age than the studies referenced here, and the patients we included were 
likely to have Medicare health insurance and a high comorbidity burden, which may have affected treatment patterns and 
exacerbation rates.
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This study has limitations which should be considered. Firstly, a dispensed medication does not indicate that the 
patient took the medication as prescribed on that date. Therefore, medication combination relies on overlapping days 
of supply. In addition, requiring the study population to have ≥3 months of continuous health insurance coverage after 
the index date selects for a population of patients who survive their first COPD exacerbation or do not disenroll within 
3 months. The subgroups of patients with a second/third exacerbation are further selected as survivors, potentially 
introducing a survival bias. Specific clinical measures (eg lung function) and some patient characteristics (eg tobacco 
use) were not available in the claims database, as well as the reason for changing medication and the individuals 
involved in the decision. Medications such as over-the-counter products, drug samples, and medications received 
during an inpatient stay were also not captured in the database. Medical events (including COPD exacerbations) that 
did not require medical care resulting in an insurance claim were also not represented in the data. Results may have 
limited generalizability to segments of the US population with no insurance/other types of public insurance. Finally, 
the analysis is vulnerable to coding inaccuracies.

Conclusion
Many COPD exacerbations occur among patients who are not treated with controller medications. Although the 
percentage of patients receiving a controller medication increased following a first exacerbation, it remained below 
50% in the overall study population. Of the patients receiving controller medications prior to an exacerbation, only 
a small proportion escalated to triple therapy after an exacerbation. The results of this study may help inform healthcare 
providers when considering the use of controller therapy among patients with evidence of exacerbation, in line with 
guideline recommendations.
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