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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 [3,-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 B-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 [3,-agonists [LABAs]) and inhaled corticosteroids (ICS) are central to
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the pharmacological management of COPD.' 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.' 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.'*¢

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.!’
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.%!!
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."

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,
2013.134 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,'* 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 /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 .! Patients with an FEV /FVC
ratio of =0.7 and a percentage of predicted FEV <80% were
classified as “restricted” and patients with an FEV /FVC ratio
of =0.7 and a percentage of predicted FEV, =80% were clas-
sified as “unconfirmed COPD.”! 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 #-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 cohortand 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
B-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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Table | Baseline demographics and clinical characteristics

Characteristics Patients initiating on Patients initiating on P-value
LAMA (N=1,463) ICS/LABA (N=2,259)
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,® 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,” 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 (23) 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,> mean (SD) 2.75 (1.80) 2.85 (1.92) 0.088
Respiratory-related comorbidities,* 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 (234) 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,* n (%)
0 219 (15.0) 218 (9.7) <0.001
| 340 (23.2) 429 (19.0) 0.002
=2 904 (61.8) 1,612 (71.4) <0.001
Baseline medication,® 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: *Evaluated during the 12-month baseline period; *the 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 B3,-agonist; LAMA, long-acting muscarinic antagonist;
SABA, short-acting 3-agonist; SAMA, short-acting muscarinic antagonist; SD, standard deviation.

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

submit your manuscript

1828

Dove

International Journal of COPD 2017:12


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

Open-triple therapy in patients with COPD

Dove

"UOIIBIASP pJepuels ‘QS ASIUOSeIUE dluLedsNW 3unde-1I0Ys ‘VINVS
asiuo8e-g Sunse-1ioys ‘ygys Bunsel uonosuny-Areuowind ‘| 44 2siuoSerue siuedsnw Sunde-8uo| vy 2siuoSe-‘g Sunse-8uo| ‘ygy ‘pIoJa1sodnIod pajeyul ‘s ‘eseasip Aseuowind 3ARINNASGO IUOIYD ‘OD SUOIIEBIARIGQY
*A3149ADS UONINIISqO QdOD SSOSSE O) PAsn SEM 93ep Xdpul Y3 03 3593 Uonduny Areuow|nd 153502 a3, ‘poliad suleseq yauow-g | dy3 Sulinp paien|eAd, :S9JON

8500 (€'ev) w9 (0z¥) s€S  T£10 (1'29) vor (1°29) s8I 9600 (8'¥¥) v0€ (1°09) 981 asn uaBAxQ
8£0°0 @ey) 149 (T6€) 9b¥  £90°0 (5'69) 6£S (6'€9) L0T 8100 (8'19) Tse @) ¥91 vavs
100°0> (8°07) 80€ (§7s1) £2£1 v1¥0 (£70) €21 #0099  ££00 (957 21 (8°07) £ VIWVS/VAVS
w90 (1'2) so1 (99)s2 €890 (1o1) 82 (€6)og €070 (6%) €€ (£'9) sT VIWVS
LEOO (6€1) 90T @) Lz 9500 (£'9€) 182 (zog) 86 7000 (0+2) €91 (9s1) 85 el
(%) u ‘uonedipaw suleseq
100°0> (€719) 606 (evs) 619 8910 (£'06) €02 (0'88) s8T 1150 (#v2) S0S (§724) 69T =
S91°0 (1'v0) £S¢ #'90) 10¢ 8910 (€6) 7L (0T1) 6€ 9750 (821) 121 el) L |
7000 v 81T (Tel) 61T - (00) 0 (00)o w80 (82) €5 (1'8) o€ 0
(%) u .‘sanipiqiowod pajejaJ-Aloielidsal jo JaquinN
1000> (5'89) 910°1 (109) ¥89 5910 (9's2) 988 (912 ter  09%0 (ze8) 595 (#°18) o€ eaudsig
100°0> (8'Ty) s€9 (€'s€) Tov 1000 (9'59) 1€% (1's¥) 91 0100 #19) 6v€ (1'e¥) 091 ysno
9100 (5'52) 8L€ &1 vbT L0070 (z6€) vOE (90€) 66 6010 (1'€2) £51 (6'81) 02 (1u0uyd se payidads 1ou) sniyduoag
850 (6¢) 85 (Ly)es  8€S0 (L9 1t @) 11 €890 (Ts) s¢ () £1 J3dued 8un
- (000 (00 o - (0oo1) s2£ (0001) ¥z€  1000> (8%¢€) 9€¢ (670 s8 ewiIsy
(%) u ‘sanipigiowod paiejaJ-Aiolrelidsay
9500 (16'1) 98T (081) 12T 1+8°0 (#671) $8CT (8271) 18T +080 (507 86T (zo 10 (@S) uesw .‘senIpIgIoWwod uospeyD
£60°0 (£0) 0l (€1 s1 ¥€0°0 (s0) ¥ 619 2000 (19 ¥ (£9) 1T 2.2A3s AIDA
14K} (0'2) vo1 (§9)€9  skLO (8) L€ (€p) vl 1660 (8°07) 141 (8°07) £ 9.49A38
9500 (1) ¥91 (£8) 66  89€0 (zol) 6L (0z1) 6 0590 (85€) €vC (zL8) 8¢l SECAETIN
£T5°0 (10 1€ (57) 8 11¥0 (€9 8l (s1Ns  €g€0 (T1) 6% (68) €€ PIIW
1200 (8°07) 60€ (0'81) soz  z¥¥0 (821) 8¢l (861)¥9 9200 (8'59) L¥¥ (§24) 69T adoD paw.yuod
L11°0 (€79) 8L (o¥) sy €00 (1°2) ss (VA4 680°0 (961) €£1 #s1) LS uonduny un| pa1d1IIsay
86£°0 (87€) 95 (T¢) 9¢ 6¥0°0 (5°9) €% (806  o0LT0 9%1) 66 (1'z1) s AdOD pawyuodun
(%) u q'A3149A8s UONINIASGO QdOD
100°0> (S%5) 608 (1°29) ¥9¢ 9000 (£L9) Lyy (£99) 91T 08£0 (91 oll (€'81) 89 umoujun
7600 (se) T8 &Lt L000 (€01) 08 (T9) L1 9200 611) 18 (52) 8t parows I2ASN
100°0> (820 Ty (5°07) v€T 1050 (8'T0) ££1 (017089  65T0 (8'09) spe #¥9) ToT J3¥{ows JawIog
1000 @y 1z (001 #11 S92°0 (Te) 1L (ry) st 9650 (1'19) g1 (z61) €L Jows WU.IND
(%) u .‘smeas Supjows
S¥S0 (9°09) 152 (8'15) 06S €810 (T'€9) 06¥ (0'69) 161 SE0°0 (8'9) TLE (0'8¥) 8.1 (%) u ‘ojewsy ‘4opusn
9110 @ieis (8o TiL €€1°0 T 619 (911 169 1200 ooz (€6) STUL (@s) uesw ‘sueak 98y
solydeaSowaq
(¥8y*1=N) (6€1‘1=N) (sLL=N) (rze=N) (6L9=N) (1L£=N)
vav1/sDl uo VWV uo vav1/SDl uo VWV uo vav1/sdl uo VWV uo
anjeA-d Suneniul syusnned Suneniul sjusned SnjeA-d Suneniul sjusned Suneniul sjusied oSnjeA-d Suneniul syusped Supeniul syusiyed

BWIYISE PIGJOWOd JNOYIIM sjuaijed

BWIY)SE pPIGIOWOd YIIM sjuaied

3|qe|ieAe uonew.IOUl | 4d YIIM sjuaned

sonsiadeIRYD

syuaned Jo s19sqns ul sdnsLIdIdEIRYD [Bd1Ul]d pue sdlydeaSowsap aulaseg g |qeL

1829

submit your manuscript

International Journal of COPD 2017:12

Dove


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

Mapel et al

Dove

Table 3 Summary of baseline exacerbations

Characteristics Patients initiating on Patients initiating on P-value
LAMA (N=1,463) ICS/LABA (N=2,259)
All exacerbations,* 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
| 278 (19.0) 484 (21.4) 0.074
=2 118 (8.1) 208 (9.2) 0.229
Moderate exacerbations,® 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
| 199 (13.6) 339 (15.0) 0.234
=2 84 (5.7) 143 (6.3) 0.464
Severe exacerbations,* 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
| 135 (9.2) 253 (11.2) 0.055
=2 25 (1.7) 36 (1.6) 0.787

Note: *Evaluations made during the |2-month baseline period.

Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting 3,-agonist; LAMA, long-acting muscarinic antagonist; PPPY, per-person per-year; SD, standard deviation.

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.'®!® 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
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Table 5 Time to initiation of open-triple therapy at 12 months (post-index date)
Description Patients initiating Patients initiating P-value
on LAMA on ICS/LABA
Observation period, days, mean (SD)
All patients® 321 (93) 320 (92) 0.894
Patients with PFT information available® 328 (85) 320 (91) 0.147
Patients with asthma® 325 (90) 322 (87) 0.629
Patients without asthma® 319 (94) 319 (94) 0.958
Patients initiating open-triple therapy, n (%)
All patients® 226 (15.4) 174 (7.7) <0.001
Patients with PFT information available® 75 (20.2) 57 (84) <0.001
Patients with asthma* 70 (21.6) 53 (6.8) <0.001
Patients without asthma? 156 (13.7) 121 (8.2) <0.001
Time to open-triple therapy, days, mean (SD)
All patients® 79.8 (89.0) 122.9 (105.4) <0.001
Patients with PFT information available® 105.9 (101.3) 131.5 (109.4) 0.166
Patients with asthma“ 87.9 (99.1) 131.6 (115.5) 0.026
Patients without asthma* 76.2 (84.2) 119.1 (100.9) <0.001

Notes: *Patients initiating on LAMA: N=1,463; patients initiating on ICS/LABA: N=2,259; ®patients initiating on LAMA: N=371; patients initiating on ICS/LABA: N=679;
“patients initiating on LAMA: N=324; patients initiating on ICS/LABA: N=775; 9patients initiating on LAMA: N=1,139; patients initiating on ICS/LABA: N=1,484.
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting B,-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

50 7

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

45 1

----- Patients initiating on ICS/LABA

Patients initiating on LAMA
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0
0 1 2 3 4 5

Time (months)
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8.44

Figure | Kaplan—Meier curve to show rates of open-triple therapy initiation at |2 months (post-index date).
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting [3,-agonist; LAMA, long-acting muscarinic antagonist.
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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 3,-agonist; LAMA, long-acting muscarinic antagonist.

such as adverse events (eg, the risk of acute urinary retention
potentially associated with use of LAMAs in men with benign
prostatic hyperplasia'®), 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

of monotherapy can be predictive of subsequent treatment
adherence or changes to treatment.? 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 monotherapy?! and ICS/LABA
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Patients with open-triple therapy (%)
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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 [3,-agonist; LAMA, long-acting muscarinic antagonist.
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Figure 4 Kaplan—Meier curve to show rates of open-triple therapy initiation at |2 months (post-index date) in patients without asthma.
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting [3,-agonist; LAMA, long-acting muscarinic antagonist.

combination therapy.?> 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
monotherapy?** 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;** 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.
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