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Introduction: An incremental approach using open-triple therapy may improve outcomes in 

patients with chronic obstructive pulmonary disease (COPD). However, there is little sufficient, 

real-world evidence available identifying time to open-triple initiation.

Methods: This retrospective study of patients with COPD, newly initiated on long-acting 

muscarinic antagonist (LAMA) monotherapy or inhaled corticosteroid/long-acting β
2
-agonist 

(ICS/LABA) combination therapy, assessed baseline demographics, clinical characteristics, 

and exacerbations during 12 months prior to first LAMA or ICS/LABA use. Time to initiation 

of open-triple therapy was assessed for 12 months post-index date. Post hoc analyses were 

performed to assess the subsets of patients with pulmonary-function test (PFT) information 

and patients with and without comorbid asthma.

Results: Demographics and clinical characteristics were similar between cohorts in the pre-

specified and post hoc analyses. In total, 283 (19.3%) and 160 (10.9%) patients had moderate 

and severe exacerbations at baseline, respectively, in the LAMA cohort, compared with 482 

(21.3%) and 289 (12.8%) patients in the ICS/LABA cohort. Significantly more patients initiated 

open-triple therapy in the LAMA cohort compared with the ICS/LABA cohort (226 [15.4%] 

versus 174 [7.7%]; P0.001); results were similar in the post hoc analyses. Mean (standard 

deviation) time to open-triple therapy was 79.8 (89.0) days in the LAMA cohort and 122.9 

(105.4) days in the ICS/LABA cohort (P0.001). This trend was also observed in the post hoc 

analyses, though the difference between cohorts was nonsignificant in the subset of patients 

with PFT information.

Discussion: In this population, patients with COPD are more likely to initiate open-triple 

therapy following LAMA therapy, compared with ICS/LABA therapy. Further research is 

required to identify factors associated with the need for treatment augmentation among patients 

with COPD.

Keywords: COPD, open-triple therapy, long-acting muscarinic antagonists, inhaled corticos-

teroids, long-acting β-agonists

Introduction
Treatment options for patients with chronic obstructive pulmonary disease (COPD) 

such as inhaled bronchodilators (eg, long-acting muscarinic antagonists [LAMAs] 

and long-acting β
2
-agonists [LABAs]) and inhaled corticosteroids (ICS) are central to 
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the pharmacological management of COPD.1 LAMAs have 

been shown to improve lung function, relieve symptoms, 

increase exercise capacity, improve quality of life (QoL), and 

reduce COPD exacerbations to a greater extent than short-

acting bronchodilators or placebo.1–4 Combination therapies 

containing ICS/LABAs are a recommended treatment option 

for patients with severe COPD or those at a high risk of 

exacerbations, and have been shown to improve both lung 

function and QoL, as well as reducing COPD exacerbations, 

compared with monotherapy components or placebo.1,5,6

According to current COPD treatment guidelines, an 

incremental approach to pharmacological treatment of COPD 

is recommended, involving the use of treatment combinations 

with different or complementary mechanisms of action.1,7 

Evidence suggests that open-triple therapy that incorporates 

a LAMA with ICS/LABA combination products, admin-

istered via separate delivery devices, may be beneficial in 

improving lung function and QoL in patients with COPD.8–11 

Triple therapy is becoming increasingly important in clinical 

practice, with one analysis showing that ~20% of patients 

with COPD in the United States were using triple therapy 

over a 12-month period ending in 2012.12

However, there has been minimal research on clinical 

characteristics or previous treatment patterns of patients 

initiating triple therapy. In addition, there is limited “real-

world” information available regarding time to initiation 

of open-triple therapy, particularly in patients who have 

pulmonary-function testing (PFT) information available. 

To better understand patient groups that may benefit from 

this treatment option, it is important to assess the treatment 

patterns and clinical characteristics prior to initiation of 

open-triple therapy in real-world practice.

This retrospective study of patients with COPD, newly 

initiated on LAMA monotherapy or ICS/LABA combina-

tion therapy, assessed the clinical characteristics and time to 

initiation of open-triple therapy. Post hoc analyses of these 

data in subsets of patients with PFT information and patients 

with and without comorbid asthma were also performed.

Material and methods
Study design
This observational study (GSK study number: HO-13-13008) 

retrospectively assessed the time to initiation of open-triple 

therapy in patients with COPD who were initiated on long-

acting inhaled therapy. Sources of patient data included health 

insurance claims and electronic medical records (EMR) from 

the Reliant Medical Group (RMG; Worcester, MA, USA), 

the Lovelace Health Plan (LHP), and Presbyterian Health 

Plan (PHP) (both Albuquerque, NM, USA). The analysis 

included RMG and PHP claims and records between January 

2008 and September 2013, and records from LHP between 

January 2008 and December 2012.

The index date was defined as the date of first use of 

LAMA or ICS/LABA. The earliest index date was January 

2009. Subjects were observed for a 12-month baseline period 

prior to the index date, and observed for up to 12 months 

after the index date. For all assessments, patients initiated on 

LAMA monotherapy were compared with patients initiated 

on ICS/LABA combination therapy.

The study was approved by Ethical and Independent 

Review Services (MO, USA), the RMG Institutional Review 

Board (MA, USA), and the Presbyterian Health Services 

Institutional Review Board (NM, USA), and was performed 

in accordance with the International Conference on Har-

monisation of Technical Requirements for Registration of 

Pharmaceuticals for Human Use Good Clinical Practice 

guidelines, all applicable patient privacy requirements and 

the ethical principles outlined in the Declaration of Helsinki, 

2013.13,14 Waivers of informed consent were granted by the 

institutional review boards that approved the study.

Patients
Eligible patients were males and females 40 years of age 

with at least one hospitalization or emergency room visit, 

or 2 outpatient visits (either with a primary or secondary 

diagnosis of COPD [International Classification of Disease-

9th edition [ICD-9]-Clinical Modification codes: 491, 492, 

and 496]) during the 12-month baseline period; at least one 

prescription of long-acting inhaled therapy (ie, LAMA or 

ICS/LABA); and continuous enrollment for 12 months 

prior to the index date.

End points and assessments
Baseline demographics and clinical characteristics evalu-

ated during the 12 months prior to the index date (defined 

as the first use of LAMA or ICS/LABA) included smoking 

status, severity of COPD obstruction assessed by PFT, 

Charlson comorbidities based on ICD-9 codes,15 specific 

respiratory-related comorbidities, and baseline medications. 

Exacerbation history at baseline was also assessed. Time to 

(and rate of) initiation of open-triple therapy (defined as a 

LAMA administered concomitantly with ICS/LABA therapy 

for 30 days of treatment) was evaluated for 12 months after 

the index date.

Among patients with PFT information, a forced expira-

tory volume in 1 second/forced vital capacity (FEV
1
/FVC) 

ratio of 0.7 was required for a diagnosis of COPD to be con-

firmed, and severity (based on Global initiative for chronic 
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Obstructive Lung Disease [GOLD] stage) was determined by 

percentage of predicted FEV
1
.1 Patients with an FEV

1
/FVC 

ratio of $0.7 and a percentage of predicted FEV
1
 80% were 

classified as “restricted” and patients with an FEV
1
/FVC ratio 

of $0.7 and a percentage of predicted FEV
1
 $80% were clas-

sified as “unconfirmed COPD.”1 Utilization files of all study 

patients were scanned for evidence that the patient underwent 

PFT at any time during the study period (current procedure 

terminology [CPT®, American Medical Association, Chicago 

IL, USA] codes: 94010–94620); the patient’s medical record 

was then abstracted. If more than one spirometry assessment 

was performed, the one closest to the time of long-acting 

inhaler therapy initiation was used to characterize the patient. 

Additional post hoc analyses were performed to evaluate the 

baseline demographics, clinical characteristics, exacerbation 

history, and time to (and rate of) initiation of open-triple 

therapy in patients who had PFT information available and 

patients with and without comorbid asthma.

Statistical analyses
Baseline assessments were summarized for between-cohort 

comparisons. The descriptive comparisons of the LAMA and 

ICS/LABA cohorts were prespecified; the post hoc analyses 

of patients with available spirometry data, and patients with 

and without comorbid asthma, used the same statistical 

methods as in the main analyses. All analyses were conducted 

using SAS version 9.2 or STATA version 10.0.

Descriptive statistics were used to summarize the obser-

vation period, the time to open-triple therapy, and the rates 

of treatment initiation at different time points following the 

index date. These data were compared between the cohorts 

initiated on LAMA or ICS/LABA. Categorical variables 

were assessed using Pearson Chi-square tests. Continuous 

variables were assessed using Student’s t-tests.

Time to and rate of initiation of open-triple therapy 

(including the additional post hoc analyses of patients with 

PFT information and patients with and without comorbid 

asthma) were compared between cohorts using Kaplan–

Meier analysis, and statistical significance assessed using 

log-rank tests.

Results
Patient demographics and clinical 
characteristics
In total, 1,463 and 2,259 patients were identified as newly 

initiated on LAMA monotherapy or ICS/LABA combination 

therapy, respectively (Table 1). In total, 208 (72.7% of 286) 

and 555 (74.5% of 745) RMG patients in the LAMA and ICS/

LABA cohorts had EMR and claims information available, 

respectively. A total of 268 (26% of 1,031) RMG patients 

(in  both cohorts) only had EMR information available. 

Overall, baseline demographics were similar across cohorts; 

the mean age was ~71 years and 53%–55% of patients were 

female. Information on smoking status was unavailable for 

the majority of patients in each cohort. However, in patients 

where data were available, the proportion of current-, former-, 

or nonsmokers was similar between cohorts. PFT information 

was available for 371 (25%) patients in the LAMA cohort and 

679 (30%) patients in the ICS/LABA cohort, and 269 (18%) 

and 447 (20%) patients had confirmed COPD (Table 1). 

Additionally, there were 324 (22.1%) patients with asthma in 

the LAMA cohort and 775 (34.3%) in the ICS/LABA cohort, 

leaving 1,139 (77.9%) patients without asthma in the LAMA 

cohort and 1,484 (65.7%) in the ICS/LABA cohort. A similar 

proportion of patients experienced moderate-to-very severe 

COPD in each cohort (Table 1).

During the 12-month baseline period, the LAMA cohort 

had a significantly lower proportion of patients with 2 

respiratory-related comorbidities compared with the ICS/

LABA group (Table 1). The mean (standard deviation [SD]) 

follow-up period was 321 (93) days in the LAMA cohort and 

320 (92) days in the ICS/LABA cohort.

Patients in the LAMA cohort reported significantly 

less rescue or baseline medication use (ICS, short-acting 

β-agonists/short-acting muscarinic antagonists [SABA/

SAMA] and SABA) compared with the ICS/LABA cohort. 

Supplemental oxygen use was reported for a similar pro-

portion of patients in the LAMA and ICS/LABA cohorts 

(Table 1).

Overall, demographics and clinical characteristics were 

generally similar between treatment cohorts in the subsets 

of patients who had PFT information available and with or 

without comorbid asthma (Table 2). However, among those 

with PFT information available, patients initiating on LAMA 

compared with ICS/LABA were significantly older and a 

significantly lower percentage were female.

Baseline exacerbations
During the 12-month baseline period, 283 (19.3%) and 

160 (10.9%) patients in the LAMA cohort had a history 

of moderate and severe exacerbations, compared with 482 

(21.3%) and 289 (12.8%) patients in the ICS/LABA cohort, 

respectively (Table 3).

Similar results were observed in patients who had PFT 

information available and patients without comorbid asthma 

(ie, a slightly higher proportion of patients had moderate or 

severe exacerbations at baseline in the ICS/LABA versus the 

LAMA cohort). No significant differences were identified 
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in the proportions of patients with moderate or severe exac-

erbations at baseline between the ICS/LABA and LAMA 

cohorts in patients with PFT information or patients with 

comorbid asthma. However, in patients without asthma, the 

proportion of patients with severe exacerbations at baseline 

was significantly higher in the ICS/LABA cohort than in the 

LAMA cohort (Table 4).

Time to initiation of open-triple therapy
A significantly higher proportion of patients in the LAMA 

cohort initiated open-triple therapy compared with the 

ICS/LABA cohort (Table 5). Results were similar (also 

significant) in patients who had PFT information available 

and patients with and without asthma; in patients who had 

PFT information available and patients with asthma, consid-

erably greater proportions of patients in the LAMA cohort 

initiated open-triple therapy than in the overall population 

(Table 5).

The mean (SD) time to initiation of open-triple therapy 

was 79.8 (89.0) days in the LAMA cohort and 122.9 (105.4) 

days in the ICS/LABA cohort (P0.001). Patients with PFT 

information demonstrated a higher mean time to initiation of 

open-triple therapy than patients in the prespecified analysis, 

and there was no significant difference between LAMA 

and ICS/LABA cohorts (P=0.166). Patients with asthma 

demonstrated a slightly higher mean time to initiation of 

open-triple therapy than patients in the prespecified analysis; 

as in that analysis, the LAMA cohort had significantly 

Table 1 Baseline demographics and clinical characteristics

Characteristics Patients initiating on  
LAMA (N=1,463)

Patients initiating on  
ICS/LABA (N=2,259)

P-value

Demographics
Age, years, mean (SD) 70.7 (11.0) 70.5 (11.8) 0.564
Gender, female, n (%) 781 (53.4) 1,241 (54.9) 0.353

Smoking status,a n (%)
Current smoker 137 (9.4) 282 (12.5) 0.003
Former smoker 302 (20.6) 589 (26.1) 0.001
Never smoked 44 (3.0) 132 (5.8) 0.001
Unknown 980 (67.0) 1,256 (55.6) 0.001

COPD obstruction severity,b n (%)
Unconfirmed COPD 45 (3.1) 99 (4.4) 0.044
Restricted lung function 57 (3.9) 133 (5.9) 0.007
Unknown 1,092 (74.6) 1,580 (69.9) 0.002
Confirmed COPD 269 (18.4) 447 (19.8) 0.290

Mild 33 (2.3) 49 (2.2) 0.861
Moderate 138 (9.4) 243 (10.8) 0.193
Severe 77 (5.3) 141 (6.2) 0.214
Very severe 21 (1.4) 14 (0.6) 0.012

Charlson comorbidities,a mean (SD) 2.75 (1.80) 2.85 (1.92) 0.088
Respiratory-related comorbidities,a n (%)

Asthma 324 (22.1) 775 (34.3) 0.001
Lung cancer 64 (4.4) 79 (3.5) 0.174
Bronchitis (not specified as chronic) 343 (23.4) 682 (30.2) 0.001
Cough 548 (37.5) 1,066 (47.2) 0.001
Dyspnea 916 (62.6) 1,602 (70.9) 0.001

Number of respiratory-related comorbidities,a n (%)
0 219 (15.0) 218 (9.7) 0.001
1 340 (23.2) 429 (19.0) 0.002
2 904 (61.8) 1,612 (71.4) 0.001

Baseline medication,a n (%)
ICS 225 (15.4) 487 (21.6) 0.001
SAMA 105 (7.2) 183 (8.1) 0.303
SABA/SAMA 243 (16.6) 481 (21.3) 0.001
SABA 653 (44.6) 1,180 (52.2) 0.001
Oxygen use 720 (49.2) 1,046 (46.3) 0.082

Notes: aEvaluated during the 12-month baseline period; bthe closest pulmonary function test to the index date was used to assess COPD obstruction severity.
Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; 
SABA, short-acting β-agonist; SAMA, short-acting muscarinic antagonist; SD, standard deviation.
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less time to initiation than the ICS/LABA cohort. Patients 

without asthma had similar times to initiation to patients in 

the prespecified analysis; again, patients in the LAMA cohort 

had significantly less time to initiation than the ICS/LABA 

cohort (Table 5).

The Kaplan–Meier analyses showed that patients in the 

LAMA cohort had a significantly higher rate of open-triple 

therapy initiation compared with patients in the ICS/LABA 

cohort at 12 months (Figure 1). Among patients with PFT 

information available, a significantly higher rate of initia-

tion of open-triple therapy was also observed in the LAMA 

cohort compared with the ICS/LABA cohort at 12 months 

(Figure 2). Additionally, in patients with asthma, the LAMA 

cohort had a significantly higher rate of open-triple therapy 

initiation compared with those in the ICS/LABA cohort at 

12 months; the difference between cohorts was greater than in 

the overall population (Figure 3). In patients without asthma, 

the LAMA cohort again had a significantly higher rate of 

open-triple therapy initiation compared with the ICS/LABA 

cohort at 12 months, but the difference between cohorts was 

less than in the overall population (Figure 4).

Discussion
This observational study retrospectively assessed the time 

to initiation of open-triple therapy in patients with COPD 

who were initiated on long-acting inhaled bronchodilator or 

long-acting bronchodilator plus ICS combination therapy. 

Additional post hoc analyses for initiation of open-triple 

therapy in patients who had PFT information available were 

also performed. Sensitivity analyses were also performed for 

initiation of open-triple therapy in patients with and without 

a potential asthma comorbidity.

Overall, the crude percentage of patients with COPD 

initiated on LAMA monotherapy who augmented to open-

triple therapy was twice that of patients with COPD initiated 

on ICS/LABA therapy. This difference was apparent in the 

first few months after the index date and was significant in 

the prespecified analyses; similar findings were observed in 

the post hoc analyses of patients with available PFT informa-

tion and patients with and without asthma. Moreover, rate 

and time-to-event analyses showed that open-triple therapy 

initiation was also significantly different in the LAMA 

cohort compared with the ICS/LABA cohort. Again, similar 

results were observed in the subsets of patients with avail-

able PFT information and patients with and without asthma. 

Other observational studies have indicated that up to 25% of 

patients with COPD receiving maintenance mono- or combi-

nation therapies (either LAMA or ICS/LABA, respectively) 

may switch to, or concomitantly receive, other long-acting 

treatments.16–18 This may be due to an actual or perceived 

lack of efficacy.

In line with these findings, the data presented here pro-

vide real-world evidence that patients with COPD are more 

likely to initiate open-triple therapy following initiation with 

LAMA monotherapy, compared with ICS/LABA therapy. 

This advance to triple therapy was less likely among patients 

Table 3 Summary of baseline exacerbations

Characteristics Patients initiating on  
LAMA (N=1,463)

Patients initiating on  
ICS/LABA (N=2,259)

P-value

All exacerbations,a n (%) 396 (27.1) 692 (30.6) 0.020
Rate of exacerbation PPPY, mean (SD) 0.43 (0.95) 0.49 (1.18) 0.098
Number of exacerbations, n (%)

0 1,067 (72.9) 1,567 (69.4) 0.020
1 278 (19.0) 484 (21.4) 0.074
2 118 (8.1) 208 (9.2) 0.229

Moderate exacerbations,a n (%) 283 (19.3) 482 (21.3) 0.142
Rate of exacerbation PPPY, mean (SD) 0.30 (0.79) 0.34 (1.05) 0.163
Number of exacerbations, n (%)

0 1,180 (80.7) 1,777 (78.7) 0.142
1 199 (13.6) 339 (15.0) 0.234
2 84 (5.7) 143 (6.3) 0.464

Severe exacerbations,a n (%) 160 (10.9) 289 (12.8) 0.089
Rate of exacerbation PPPY, mean (SD) 0.13 (0.40) 0.15 (0.40) 0.245
Number of exacerbations, n (%)

0 1,303 (89.1) 1,970 (87.2) 0.089
1 135 (9.2) 253 (11.2) 0.055
2 25 (1.7) 36 (1.6) 0.787

Note: aEvaluations made during the 12-month baseline period.
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; PPPY, per-person per-year; SD, standard deviation.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2017:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1831

Open-triple therapy in patients with COPD

T
ab

le
 4

 S
um

m
ar

y 
of

 b
as

el
in

e 
ex

ac
er

ba
tio

ns
 in

 s
ub

se
ts

 o
f p

at
ie

nt
s

C
ha

ra
ct

er
is

ti
cs

P
at

ie
nt

s 
w

it
h 

P
FT

 in
fo

rm
at

io
n 

av
ai

la
bl

e
P

at
ie

nt
s 

w
it

h 
co

m
or

bi
d 

as
th

m
a

P
at

ie
nt

s 
w

it
ho

ut
 c

om
or

bi
d 

as
th

m
a

P
at

ie
nt

s 
in

it
ia

ti
ng

  
on

 L
A

M
A

  
(N

=3
71

)

P
at

ie
nt

s 
in

it
ia

ti
ng

  
on

 IC
S/

LA
B

A
  

(N
=6

79
)

P-
va

lu
e

P
at

ie
nt

s 
in

it
ia

ti
ng

  
on

 L
A

M
A

  
(N

=3
24

)

P
at

ie
nt

s 
in

it
ia

ti
ng

  
on

 IC
S/

LA
B

A
  

(N
=7

75
)

P-
va

lu
e

P
at

ie
nt

s 
in

it
ia

ti
ng

  
on

 L
A

M
A

  
(N

=1
,1

39
)

P
at

ie
nt

s 
in

it
ia

ti
ng

  
on

 IC
S/

LA
B

A
  

(N
=1

,4
84

)

P-
va

lu
e

A
ll 

ex
ac

er
ba

ti
on

s,
a  n

 (
%

)
91

 (
24

.5
)

18
9 

(2
7.

8)
0.

24
7

12
2 

(3
7.

7)
25

8 
(3

3.
3)

0.
16

6
27

4 
(2

4.
1)

43
4 

(2
9.

2)
0.

00
3

R
at

e 
of

 e
xa

ce
rb

at
io

n 
PP

PY
, m

ea
n 

(S
D

)
0.

40
 (

1.
03

)
0.

48
 (

1.
48

)
0.

29
9

0.
64

 (
1.

14
)

0.
57

 (
1.

53
)

0.
46

3
0.

37
 (

0.
88

)
0.

44
 (

0.
95

)
0.

04
6

N
um

be
r 

of
 e

xa
ce

rb
at

io
ns

, n
 (

%
)

0
28

0 
(7

5.
5)

49
0 

(7
2.

2)
0.

24
7

20
2 

(6
2.

3)
51

7 
(6

6.
7)

0.
16

6
86

5 
(7

5.
9)

1,
05

0 
(7

0.
8)

0.
00

3
1

63
 (

17
.0

)
12

6 
(1

8.
6)

0.
52

5
79

 (
24

.4
)

17
1 

(2
2.

1)
0.

40
3

19
9 

(1
7.

5)
31

3 
(2

1.
1)

0.
02

0


2
28

 (
7.

5)
63

 (
9.

3)
0.

34
1

43
 (

13
.3

)
87

 (
11

.2
)

0.
33

8
75

 (
6.

6)
12

1 
(8

.2
)

0.
13

0
M

od
er

at
e 

ex
ac

er
ba

ti
on

s,
a  n

 (
%

)
71

 (
19

.1
)

15
6 

(2
3.

0)
0.

14
9

91
 (

28
.1

)
19

6 
(2

5.
3)

0.
33

6
19

2 
(1

6.
9)

28
6 

(1
9.

3)
0.

11
2

R
at

e 
of

 e
xa

ce
rb

at
io

n 
PP

PY
, m

ea
n 

(S
D

)
0.

31
 (

0.
89

)
0.

38
 (

1.
41

)
0.

28
9

0.
46

 (
0.

96
)

0.
43

 (
1.

43
)

0.
70

5
0.

25
 (

0.
73

)
0.

29
 (

0.
78

)
0.

17
7

N
um

be
r 

of
 e

xa
ce

rb
at

io
ns

, n
 (

%
)

0
30

0 
(8

0.
9)

52
3 

(7
7.

0)
0.

14
9

23
3 

(7
1.

9)
57

9 
(7

4.
7)

0.
33

6
94

7 
(8

3.
1)

1,
19

8 
(8

0.
7)

0.
11

2
1

49
 (

13
.2

)
11

1 
(1

6.
3)

0.
17

6
58

 (
17

.9
)

13
5 

(1
7.

4)
0.

84
8

14
1 

(1
2.

4)
20

4 
(1

3.
7)

0.
30

4


2
22

 (
5.

9)
45

 (
6.

6)
0.

65
9

33
 (

10
.2

)
61

 (
7.

9)
0.

21
1

51
 (

4.
5)

82
 (

5.
5)

0.
22

5
Se

ve
re

 e
xa

ce
rb

at
io

ns
,a  n

 (
%

)
30

 (
8.

1)
60

 (
8.

8)
0.

67
8

45
 (

13
.9

)
93

 (
12

.0
)

0.
38

9
11

5 
(1

0.
1)

19
6 

(1
3.

2)
0.

01
5

R
at

e 
of

 e
xa

ce
rb

at
io

n 
PP

PY
, m

ea
n 

(S
D

)
0.

09
 (

0.
33

)
0.

10
 (

0.
33

)
0.

79
5

0.
17

 (
0.

48
)

0.
14

 (
0.

40
)

0.
27

1
0.

12
 (

0.
38

)
0.

15
 (

0.
40

)
0.

04
2

N
um

be
r 

of
 e

xa
ce

rb
at

io
ns

, n
 (

%
)

0
34

1 
(9

1.
9)

61
9 

(9
1.

2)
0.

67
8

27
9 

(8
6.

1)
68

2 
(8

8.
0)

0.
38

9
1,

02
4 

(8
9.

9)
1,

28
8 

(8
6.

8)
0.

01
5

1
27

 (
7.

3)
55

 (
8.

1)
0.

63
5

36
 (

11
.1

)
80

 (
10

.3
)

0.
69

8
99

 (
8.

7)
17

3 
(1

1.
7)

0.
01

4


2
3 

(0
.8

)
5 

(0
.7

)
0.

89
8

9 
(2

.8
)

13
 (

1.
7)

0.
23

5
16

 (
1.

4)
23

 (
1.

5)
0.

76
1

N
ot

e:
 a E

va
lu

at
io

ns
 m

ad
e 

du
ri

ng
 t

he
 1

2-
m

on
th

 b
as

el
in

e 
pe

ri
od

.
A

bb
re

vi
at

io
ns

: I
C

S,
 in

ha
le

d 
co

rt
ic

os
te

ro
id

; LA


BA
, l

on
g-

ac
tin

g 
β 2-

ag
on

is
t; 

LA
M

A
, l

on
g-

ac
tin

g 
m

us
ca

ri
ni

c 
an

ta
go

ni
st

; P
FT

, p
ul

m
on

ar
y-

fu
nc

tio
n 

te
st

in
g;

 P
PP

Y
, p

er
-p

er
so

n 
pe

r-
ye

ar
; S

D
, s

ta
nd

ar
d 

de
vi

at
io

n.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2017:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1832

Mapel et al

Table 5 Time to initiation of open-triple therapy at 12 months (post-index date)

Description Patients initiating  
on LAMA

Patients initiating  
on ICS/LABA

P-value

Observation period, days, mean (SD)
All patientsa 321 (93) 320 (92) 0.894
Patients with PFT information availableb 328 (85) 320 (91) 0.147
Patients with asthmac 325 (90) 322 (87) 0.629
Patients without asthmad 319 (94) 319 (94) 0.958

Patients initiating open-triple therapy, n (%)
All patientsa 226 (15.4) 174 (7.7) 0.001

Patients with PFT information availableb 75 (20.2) 57 (8.4) 0.001

Patients with asthmac 70 (21.6) 53 (6.8) 0.001

Patients without asthmad 156 (13.7) 121 (8.2) 0.001

Time to open-triple therapy, days, mean (SD)
All patientsa 79.8 (89.0) 122.9 (105.4) 0.001

Patients with PFT information availableb 105.9 (101.3) 131.5 (109.4) 0.166
Patients with asthmac 87.9 (99.1) 131.6 (115.5) 0.026
Patients without asthmad 76.2 (84.2) 119.1 (100.9) 0.001

Notes: aPatients initiating on LAMA: N=1,463; patients initiating on ICS/LABA: N=2,259; bpatients initiating on LAMA: N=371; patients initiating on ICS/LABA: N=679; 
cpatients initiating on LAMA: N=324; patients initiating on ICS/LABA: N=775; dpatients initiating on LAMA: N=1,139; patients initiating on ICS/LABA: N=1,484.
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist; PFT, pulmonary-function testing; SD, standard 
deviation.

receiving ICS/LABA even though they had more indications 

of disease instability during the pre-index period, such as 

a higher incidence of moderate and severe COPD exacer-

bations and increased rate of “rescue or baseline” inhaler 

use. In addition, there were considerably more patients on 

ICS/LABA therapy than LAMA therapy at baseline. This 

preference in starting treatment might suggest a lower thresh-

old for adding an ICS/LABA to LAMA therapy, compared 

with adding a LAMA to ICS/LABA therapy. As the GOLD 

guidelines state that prescriptions of bronchodilator therapy 

for patients with COPD should be “on an as-needed or 

regular basis to prevent or reduce symptoms,” these findings 

may indicate that unspecified factors (other than moder-

ate or severe exacerbation events) are a driving factor for 

clinical decisions to advance to triple therapy more quickly 

on LAMA versus ICS/LABA. Indeed, other clinical factors 

Figure 1 Kaplan–Meier curve to show rates of open-triple therapy initiation at 12 months (post-index date).
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist.
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of monotherapy can be predictive of subsequent treatment 

adherence or changes to treatment.20 It is also possible that 

other agents could be added to either LAMA or ICS/LABA 

therapy as an alternative to progression to ICS/LABA/LAMA 

triple therapy. For example, the phosphodiesterase-4 inhibitor 

roflumilast has been shown to improve patient outcomes 

when added to both LAMA monotherapy21 and ICS/LABA 

such as adverse events (eg, the risk of acute urinary retention 

potentially associated with use of LAMAs in men with benign 

prostatic hyperplasia19), or nonclinical factors such as patient 

satisfaction with treatment, may not be easily captured in 

utilization databases but could also affect clinical treatment 

decisions. Findings from a previous study suggest that clinical 

characteristics and events presenting long before the initiation 

Figure 2 Kaplan–Meier curve to show rates of open-triple therapy initiation at 12 months (post-index date) in patients with pulmonary-function testing information.
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist.

Figure 3 Kaplan–Meier curve to show rates of open-triple therapy initiation at 12 months (post-index date) in patients with asthma.
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist.
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Figure 4 Kaplan–Meier curve to show rates of open-triple therapy initiation at 12 months (post-index date) in patients without asthma.
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist.

combination therapy.22 While roflumilast use in this study 

was very low (1%), and therefore would not have substan-

tially affected the overall findings, it would be interesting to 

assess the rates of addition of alternative treatments in future 

studies. The increasing awareness of the potential benefits of 

LAMA/LABA combination therapy versus LAMA or LABA 

monotherapy23,24 has introduced an alternative route to triple 

therapy with the subsequent addition of ICS to a LAMA/

LABA combination. Limited data are currently available 

comparing the efficacy of triple therapy with LAMA/LABA 

therapy;1,9,25 however, it would be interesting to compare the 

rate of escalation to triple therapy from LAMA/LABA com-

binations with those from LAMA or ICS/LABA therapies. As 

such, additional research examining the factors influencing 

physician treatment decisions and patient treatment experi-

ence in COPD is warranted.

A limitation of this study is that claims databases may 

contain inaccuracies or omissions, particularly with respect 

to procedures or diagnoses. It should also be noted that a 

proportion of the RMG patient data were only available 

through EMR; therefore, information on health care services 

obtained outside of the group may be missing. In addition, 

not all prescriptions reported may have been used by the 

patients. As the results were collected from patients from 

the USA only, further evidence is required to demonstrate 

that these findings apply to wider patient populations. 

Finally, as the incidence of initiation of open-triple therapy 

was 25% in either cohort, the calculation of time-to-event 

is less robust than would be the case if 50% of the popula-

tion augmented to open-triple therapy; consequently, the 

differences observed between cohorts should be viewed 

with caution.

Conclusions
Overall, the results of this analysis show that patients in the 

study population with COPD receiving LAMA monotherapy 

are more likely to initiate open-triple therapy than those 

receiving ICS/LABA. These findings were consistent 

between patients who had a primary or secondary diagnosis 

of COPD, those with PFT information, and those with and 

without comorbid asthma. Further research is required to 

identify clinical or nonclinical factors associated with treat-

ment augmentation in patients with COPD.

Acknowledgments
The authors would like to thank Judith Gilmore of the 

Reliant Medical Group, Worcester, MA (now retired), and 

Ann Von Worley of LCF Research, Albuquerque, NM, USA 

who assisted with the study administration and collation of 

study data.

This study was funded by GSK (study number: 

HO-13-13008). Editorial support in the form of writing 

assistance, including development of the initial draft based 

on instruction from the authors, assembling tables and figures, 

collating authors’ comments, grammatical editing, and refer-

encing was provided by David Griffiths, PhD, when he was 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2017:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1835

Open-triple therapy in patients with COPD

an employee of Fishawack Indicia Ltd, UK, and was funded 

by GSK. Subsequent editorial support in the form of writing 

assistance, including minor revisions and grammatical edit-

ing, was provided by Elizabeth Jameson, PhD, of Fishawack 

Indicia Ltd, UK, and was funded by GSK.

Disclosures
DM and MHR were employed by Lovelace Clinic Foundation 

at the time this study was conducted. Besides the funding 

Lovelace Clinic Foundation received to conduct this study, 

both have received grant funding from Boehringer Ingelheim 

Pharmaceuticals Inc., GSK, EndoPharmaceuticals, and Pfizer 

Inc. to conduct other COPD-related research. DM has also 

received grant funding from Sunovian Pharmaceuticals for 

other research unrelated to this project. SRS and DS are 

employees of Reliant Medical Group, who received research 

funding from GSK to conduct the study. DP, FL, MSD, and 

PL are employees of Groupe d’analyse/Analysis Group, a 

consulting company that received research funds from GSK 

to conduct the study. Groupe d’analyse/Analysis Group has 

also received research funds from GSK, Novartis, Janssen 

Pharmaceutical Affairs, LLC, Bayer, and other pharmaceuti-

cal companies to conduct other respiratory disease studies. 

JP was an employee of GSK at the time of study conduct and 

owned stocks and shares in GSK. He is currently employed 

by, and owns stocks and shares in, Amgen. The authors report 

no other conflicts of interest in this work.

References
1.	 GOLD. Global strategy for the diagnosis, management, and prevention of 

chronic obstructive pulmonary disease [updated 2017]. Available from: 
http://www.goldcopd.org/guidelines-global-strategy-for-diagnosis-
management.html. Accessed January 25, 2017.

2.	 Barr RG, Bourbeau J, Camargo CA, Ram FS. Inhaled tiotropium for 
stable chronic obstructive pulmonary disease. Cochrane Database Syst 
Rev. 2005;(2):CD002876.

3.	 Cheyne L, Irvin-Sellers MJ, White J. Tiotropium versus ipratropium 
bromide for chronic obstructive pulmonary disease. Cochrane Database 
Syst Rev. 2013;9:CD009552.

4.	 Kesten S, Casaburi R, Kukafka D, Cooper CB. Improvement in self-
reported exercise participation with the combination of tiotropium and 
rehabilitative exercise training in COPD patients. Int J Chron Obstruct 
Pulmon Dis. 2008;3(1):127–136.

5.	 Calverley PMA, Anderson JA, Celli B, et al. Salmeterol and fluticasone 
propionate and survival in chronic obstructive pulmonary disease.  
N Engl J Med. 2007;356(8):775–789.

6.	 Calverley PM, Boonsawat W, Cseke Z, Zhong N, Peterson S, Olsson H. 
Maintenance therapy with budesonide and formoterol in chronic obstruc-
tive pulmonary disease. Eur Respir J. 2003;22(6):912–919.

7.	 Celli BR, MacNee W; ATS/ERS Task Force. Standards for the diagnosis 
and treatment of patients with COPD: a summary of the ATS/ERS posi-
tion paper. Eur Respir J. 2004;23(6):932–946.

8.	 Welte T, Miravitlles M, Hernandez P, et al. Efficacy and toler-
ability of budesonide/formoterol added to tiotropium in patients with 
chronic obstructive pulmonary disease. Am J Respir Crit Care Med. 
2009;180(8):741–750.

	 9.	 Aaron SD, Vandemheen KL, Fergusson D, et al. Tiotropium in combina-
tion with placebo, salmeterol, or fluticasone-salmeterol for treatment of 
chronic obstructive pulmonary disease: a randomized trial. Ann Intern 
Med. 2007;146(8):545–555.

	10.	 Siler TM, Kerwin E, Sousa AR, Donald A, Ali R, Church A. Efficacy 
and safety of umeclidinium added to fluticasone furoate/vilanterol in 
chronic obstructive pulmonary disease: Results of two randomized 
studies. Respir Med. 2015;109(9):1155–1163.

	11.	 Siler TM, Kerwin E, Singletary K, Brooks J, Church A. Efficacy and 
safety of umeclidinium added to fluticasone propionate/salmeterol in 
patients with COPD: results of two randomized, double-blind studies. 
COPD. 2016;13(1):1–10.

	12.	 Tashkin DP, Ferguson GT. Combination bronchodilator therapy in the 
management of chronic obstructive pulmonary disease. Respir Res. 
2013;14:49.

	13.	 International Conference on Harmonisation of Technical Requirements 
for Registration of Pharmaceuticals for Human Use. ICH Harmonised 
Tripartite Guideline: Guideline for Good Clinical Practice E6(R1); 
1996. Available from: https://www.ich.org/fileadmin/Public_Web_Site/
ICH_Products/Guidelines/Efficacy/E6/E6_R1_Guideline.pdf. Accessed 
March 16, 2017.

	14.	 World Medical Association [webpage on the Internet]. WMA Declara-
tion of Helsinki – Ethical Principles for Medical Research Involving 
Human Subjects; 2013. Available from: http://www.wma.net/
en/30publications/10policies/b3/index.html. Accessed March 16, 2017.

	15.	 Quan H, Sundararajan V, Halfon P, et al. Coding algorithms for defin-
ing comorbidities in ICD-9-CM and ICD-10 administrative data. Med 
Care. 2005;43(11):1130–1139.

	16.	 Blais L, Forget A, Ramachandran S. Relative effectiveness of budes-
onide/formoterol and fluticasone propionate/salmeterol in a 1-year, pop-
ulation-based, matched cohort study of patients with chronic obstructive 
pulmonary disease (COPD): effect on COPD-related exacerbations, 
emergency department visits and hospitalizations, medication utiliza-
tion, and treatment adherence. Clin Ther. 2010;32(7):1320–1328.

	17.	 Dalal AA, Roberts MH, Petersen HV, Blanchette CM, Mapel DW. 
Comparative cost-effectiveness of a fluticasone-propionate/salmeterol 
combination versus anticholinergics as initial maintenance therapy for 
chronic obstructive pulmonary disease. Int J Chron Obstruct Pulmon 
Dis. 2011;6:13–22.

	18.	 Roberts M, Mapel D, Petersen H, Blanchette C, Ramachandran S. 
Comparative effectiveness of budesonide/formoterol and fluticasone/
salmeterol for COPD management. J Med Econ. 2011;14(6):769–776.

	19.	 Loke YK, Singh S. Risk of acute urinary retention associated with 
inhaled anticholinergics in patients with chronic obstructive lung 
disease: systematic review. Ther Adv Drug Saf. 2013;4(1):19–26.

	20.	 Roberts MH, Mapel DW, Borrego ME, Raisch DW, Georgopoulos L,  
van der Goes D. Severe COPD exacerbation risk and long-acting bron-
chodilator treatments: comparison of three observational data analysis 
methods. Drugs Real World Outcomes. 2015;2(2):163–175.

	21.	 Fabbri LM, Calverley PM, Izquierdo-Alonso JL, et al. Roflumilast in 
moderate-to-severe chronic obstructive pulmonary disease treated with 
longacting bronchodilators: two randomised clinical trials. Lancet. 
2009;374(9691):695–703.

	22.	 Martinez FJ, Calverley PM, Goehring UM, Brose M, Fabbri LM, Rabe KF.  
Effect of roflumilast on exacerbations in patients with severe 
chronic obstructive pulmonary disease uncontrolled by combination 
therapy (REACT): a multicentre randomised controlled trial. Lancet. 
2015;385(9971):857–866.

	23.	 Calzetta L, Rogliani P, Matera MG, Cazzola M. A systematic review 
with meta-analysis of dual Bronchodilation with LAMA/LABA for the 
treatment of stable COPD. Chest. 2016;149(5):1181–1196.

	24.	 Cohen JS, Miles MC, Donohue JF, Ohar JA. Dual therapy strategies 
for COPD: the scientific rationale for LAMA + LABA.  Int J Chron 
Obstruct Pulmon Dis. 2016;11:785–797.

	25.	 Magnussen H, Disse B, Rodriguez-Roisin R, et al; WISDOM Inves-
tigators. Withdrawal of inhaled glucocorticoids and exacerbations of 
COPD. N Engl J Med. 2014;371(14):1285–1294.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.goldcopd.org/guidelines-global-strategy-for-diagnosis-management.html
http://www.goldcopd.org/guidelines-global-strategy-for-diagnosis-management.html
https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6/E6_R1_Guideline.pdf
https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E6/E6_R1_Guideline.pdf
http://www.wma.net/en/30publications/10policies/b3/index.html
http://www.wma.net/en/30publications/10policies/b3/index.html


International Journal of COPD

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal

The International Journal of COPD is an international, peer-reviewed 
journal of therapeutics and pharmacology focusing on concise rapid 
reporting of clinical studies and reviews in COPD. Special focus is given 
to the pathophysiological processes underlying the disease, intervention 
programs, patient focused education, and self management protocols. 

This journal is indexed on PubMed Central, MedLine and CAS. The 
manuscript management system is completely online and includes a 
very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from 
published authors.

International Journal of COPD 2017:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

1836

Mapel et al

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 4: 
	Nimber of times reviewed 2: 


