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Purpose: Long-acting bronchodilator (LABD) use is the mainstay of pharmacologic treat-
ment for chronic obstructive pulmonary disease (COPD). Few studies describe evolving 
patterns of LABD use in the setting of changing inhaler availability and updated clinical 
guidelines.
Methods: A retrospective cohort study in New Zealand using the HealthStat general 
practice database (01/2014 to 04/2018). Eligible patients (aged ≥40 years) had COPD 
and ≥1 LABD prescription (long-acting muscarinic antagonist [LAMA] and/or long- 
acting β2-agonist [LABA]) during the index period (05/2015 to 04/2016). 
Demographics and clinical characteristics of all LABD users (overall/by treatment) 
were described at baseline. Patients starting LABD treatment during the index period, 
termed “new” users, were also described, as was their treatment evolution over 24 
months of follow-up. Yearly LABD initiation rates were assessed from 2015 to 2017, 
covering changes to Pharmaceutical Management Agency criteria and clinical 
guidelines.
Results: Across 2140 eligible patients, the most common index treatments were inhaled 
corticosteroid (ICS)/LABA (59.0%) and open triple therapy (LAMA+LABA+ICS; 
26.7%). ICS/LABA therapy was highest in younger patients, with open triple therapy 
highest in older patients. Prior yearly exacerbation rates were lowest in those receiving 
monotherapy (LABA: 0.9/year; LAMA: 1.1/year) versus dual therapy (all 1.4/year) and 
open triple therapy (2.2/year). Of 312 new LABD users, ICS/LABA was the most 
common index treatment (69.6%), followed by LAMA monotherapy (16.0%). 
Continuous use with index treatment was 31.1% at 12 months and 13.5% at 24 months; 
mean time to treatment change was 175.5 and 244.1 days, respectively. Among patients 
modifying treatment at 24 months, 23.0% augmented, 7.0% switched, 45.6% re-started, 
and 24.4% discontinued/stepped down. Among patients initiating LABD each year from 
2015 to 2017, LAMA prescription increased (17% to 46%) while ICS prescription 
remained stable (approximately 20%).
Conclusion: Predominant use of ICS/LABA (05/2015 to 04/2016) reflects available LABDs 
and previous restrictions on LAMA use in New Zealand.
Keywords: bronchodilator therapy, chronic obstructive pulmonary disease, long-acting 
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Plain Language Summary
Long-acting bronchodilator (LABD) use, primarily comprising 
long-acting muscarinic antagonist (LAMA) and long-acting β2- 

agonist (LABA) inhalers, is key in the pharmacologic manage-
ment of COPD. Depending on symptoms, disease severity, and 
clinical guidelines, LABDs may be used alone, together, or with 
an inhaled corticosteroid (ICS); however, despite widespread 
LABD use among patients with COPD in New Zealand, few 
studies have described how changes to inhaler availability and 
clinical guidelines may affect treatment pattern evolution.

Using data from the HealthStat general practice database col-
lected between 2014 and 2018, we evaluated the characteristics of 
2140 adult patients with COPD according to LABD treatment class, 
and assessed LABD treatment evolution over a 24-month follow-up 
period in 312 of these patients who started LABD between 
1 May 2015 and 30 April 2016 (“new” LABD users). Yearly 
LABD initiation rates between 2015 and 2017 were also evaluated.

ICS/LABA was overall the most common treatment. This 
was not necessarily consistent with clinical treatment guidelines 
for COPD and was possibly influenced by exacerbation history, 
widespread comorbid asthma, and limited dual bronchodilator 
availability. LAMA use increased among new LABD users 
from 2015 to 2017, which was expected due to the availability 
of dual LAMA/LABA bronchodilators and eased restrictions on 
LAMA availability in 2016. Most new LABD users changed 
their initial treatment, and around a quarter discontinued/stepped 
down from their initial treatment after 24 months.

Our findings could help healthcare providers optimize LABD 
use and may provide a useful reference for future studies of 
treatment pattern evolution among patients with COPD.

Introduction
Pharmacologic therapy for chronic obstructive pulmonary 
disease (COPD), one of the leading causes of morbidity 
and mortality worldwide, centers on inhaled bronchodila-
tor therapy. This includes short-acting agents used on an 
as-needed basis for symptom alleviation, and long-acting 
bronchodilator (LABD) use for maintenance therapy.1,2 

The latter primarily comprises long-acting muscarinic 
antagonist (LAMA) and long-acting β2-agonist (LABA) 
treatments, used either as monotherapies or in combination 
(dual therapy). Escalation to triple therapy through the 
addition of an inhaled corticosteroid (ICS) is recom-
mended for patients with a history of exacerbations who 
remain symptomatic despite LABD therapy.1

The true prevalence of COPD in New Zealand is 
unknown. Conservative estimates suggest a prevalence of 
1 in every 15 adults over the age of 45 years,1 while 
prevalence for those aged over 40 years reported in 

a random population survey ranged from 9.0% to 15.2% 
depending on the definition of COPD used.3 COPD carries 
a substantial burden to the national healthcare system, with 
costs mainly attributed to medications, hospital care, and 
primary care visits.1 Significant ethnicity-based healthcare 
disparities also exist in New Zealand, with COPD-related 
hospitalizations over 3-times and mortality rates over 
2-times higher in Māori than non-Māori, Pacific, or 
Asian patients.4

Effective treatment and management of COPD in 
New Zealand is guided by international recommenda-
tions, such as the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) report,1 and by the 
Australia and New Zealand COPD-X guidelines.5 

Further to GOLD and COPD-X, prescribing of COPD 
pharmacologic therapy in the New Zealand healthcare 
system is subject to Pharmaceutical Management 
Agency (PHARMAC) reimbursement approval and 
Special Authority criteria. These criteria typically define 
the clinical circumstances required for patients to 
receive funding for a specific medication6 and shape 
medication prescribing patterns. In the context of 
COPD, this has included restrictions on the use of 
LAMA prior to 2016, followed by greater availability 
of newer LAMA and LAMA/LABA combination thera-
pies since 2016. The latter were introduced to the New 
Zealand market in March 20167 and since then have 
required Special Authority approval and prior stabiliza-
tion of patients on LAMA alone.8 Changes in 
March 2016 to PHARMAC prescribing criteria for 
LABD, coinciding with newly introduced LABD 
therapies,7 saw an increase in the number of subsidized 
medications and the removal (for one LAMA and one 
ICS/LABA) or requirement (for three LAMA/LABA 
combinations) for Special Authority approval. In con-
junction with refinement of the GOLD 
recommendations9 later the same year, such changes 
may have modified pharmacologic treatment patterns 
for COPD in New Zealand.

The treatment and management of COPD in New 
Zealand occurs predominantly in primary care. Access to 
primary care is often obtained through registration with 
a general practice, and 95% of the population are 
registered.10 As a large, population-based, general practice 
database also linked to national hospital data, HealthStat11 

contains comprehensive, near real-time primary care data 
for over one million patients from 102 randomly selected 
general practices in New Zealand. Such data may thus 
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provide useful insights into COPD treatment patterns and 
evolution in a real-world setting.

We used data from HealthStat collected between 
January 2014 and April 2018 to conduct a retrospective 
analysis of LABD treatment patterns in patients with 
COPD in New Zealand. Specifically, we evaluated patient 
demographics and clinical characteristics according to 
LABD treatment class and evaluated the evolution (over 24 
months) of LABD treatment in the sub-cohort of patients 
who started these treatments. Finally, we assessed yearly 
LABD initiation rates to evaluate the impact of changes in 
2016 to the PHARMAC Special Authority criteria and 
GOLD recommendations on treatment patterns.

Materials and Methods
Study Design and Patient Population
This was a retrospective cohort study of LABD use in 
patients with COPD utilizing primary care data, and 
linked hospital data, from the HealthStat general practice 
database in New Zealand. Use of LABD included treat-
ment with a LAMA, LABA, LAMA+LABA (as a fixed 
or open combination), ICS/LABA, LAMA+ICS, and 
LAMA+LABA+ICS (as open triple therapy).

The study design is shown in Figure 1. The total observa-
tion period was January 2014 to April 2018, which was split 
into three phases: an index period (1 May 2015 to 
30 April 2016); a 12-month baseline period; and a 24- 
month follow-up period. All eligible LABD users were iden-
tified in the index period, and the index date was defined as 
the date of first prescription of a LABD in this index period. 
The study included a main cohort of patients with COPD 
who had a LABD prescription in the index period and ≥1 
LABD prescription prior to the index period (Figure 1A), and 
a sub-cohort of patients who started LABD in the index 
period but had no prior LABD prescription (ie, “new” 
LABD users) (Figure 1B). All patients had to have ≥12 
months data in the baseline period prior to their index date, 
which allowed demographic and clinical characteristics to be 
identified, and the sub-cohort of new LABD users also had to 
have ≥24 months of follow-up data after the index date to 
allow treatment patterns and evolution after starting LABD 
treatment to be described.

An additional analysis was carried out to investigate 
yearly rates of LABD initiation for patients initiating 
LABD between 2015 and 2017. As a measure of the impact 
of changes in 2016 to the PHARMAC and GOLD recom-
mendations, the index period was the respective 

calendar year (January to December) for each year: patients 
were required to have 12 months of baseline data (there was 
no follow-up period) (Figure 1C).

All eligible patients were ≥40 years of age at their first 
COPD diagnosis and had ≥1 diagnostic read code for 
COPD (Supplementary Table 1) at any point in their 
medical history. Patients with a record of an event code 
for a medical condition incompatible with a diagnosis of 
COPD were excluded; a list of codes and associated con-
ditions is provided in Supplementary Table 2.

This study was conducted in accordance with the 
Declaration of Helsinki, Good Clinical Practice guidelines, 
and ethical review requirements of participating institu-
tions, and received formal ethical approval from the New 
Zealand Health and Disability Ethics Committee (ref: 13/ 
CEN/139/AM06). No direct patient contact or primary 
collection of individual human patient data occurred.

Data Source
HealthStat is a general practice database in New Zealand. It is 
a random sample comprising data from approximately 10% 
of all New Zealand practices. The database includes 15 years 
of data for over one million patients from 102 randomly 
selected general practices, each of which captures and 
uploads healthcare data (related to consultations, prescrip-
tions, laboratory results, clinical measurements, and diagnos-
tic coding for each patient) on a weekly basis. Some practices 
receive additional state funding for treating patients with 
greater need, eg, Māori, and are more responsive to research 
enquiries, such that the database has a slight overrepresenta-
tion of Māori patients. Data from the National Minimum 
Dataset, including emergency department and hospital out-
patient visits, and hospital admissions, may be linked to the 
primary care data in HealthStat using unique patient identi-
fiers (National Health Index codes). While data from the 
National Minimum Dataset shows if a patient was admitted 
to hospital, the actual patient diagnosis (and reason for hos-
pital admission) is often not available in the HealthStat 
database unless the patient was admitted for an extended 
stay (ie, ≥24 hours).

The period of usable data for each patient began from the 
later of the patient’s current registration date or the practice’s 
up-to-standard date, and ended at the earlier of the patient’s 
transfer-out date or the practice’s last collection date. All 
prescriptions were issued by a general practitioner. As our 
study focused solely on prescription data from the HealthStat 
database, it was not specified whether any prescriptions 
changes were issued as a result of a general practitioner’s 

International Journal of Chronic Obstructive Pulmonary Disease 2021:16                                          submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                       
1077

Dovepress                                                                                                                                                            Milea et al

https://www.dovepress.com/get_supplementary_file.php?f=290887.docx
https://www.dovepress.com/get_supplementary_file.php?f=290887.docx
http://www.dovepress.com
http://www.dovepress.com


A

B

C

Figure 1 Study design, showing the observation and index periods for the main cohort of all LABD users (A); the sub-cohort of new LABD users (B); and the additional 
analysis of yearly rates of LABD initiation (C). 
Notes: The timeline depicted is not to scale. The schematic shows an example index date, ie, the first prescription for an LABD during the index period, with the associated 
baseline period (≥12 months) shown preceding this (for all LABD users) and the relevant follow-up period (24 months), for new LABD users only, subsequently. 
Abbreviation: LABD, long-acting bronchodilator.
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own assessment of a patient, or as a result of specialist 
assessment that was then relayed back to general practice. 
The data extract from HealthStat used in this study was 
collected on 30 April 2018.

Outcome Definitions
Patients receiving LABD treatment and the sub-cohort of new 
LABD users were characterized according to demographic 
information and clinical characteristics collected during the 
baseline period. Demographics included: 1) age (40–49, 
50–59, 60–69, ≥70 years); 2) sex (female, male); 3) ethnicity 
(Māori, Pacific, Asian, other); 4) body mass index (BMI; 
underweight [<18.5], normal [18.5–24.9], overweight [25.0–-
29.9], obese [≥30], unknown); and 5) smoking (never smoked, 
ex-smoker, current smoker). Clinical characteristics were: 1) 
comorbidities (including asthma, ischemic heart disease, dia-
betes mellitus, and heart failure) ever recorded, defined 
according to a diagnostic coding system used within 
HealthStat; and 2) the number of moderate and/or severe 
exacerbations during baseline (categorized as 0, 1, ≥2). 
Moderate exacerbations were defined as either a prescription 
for an oral corticosteroid and/or an antibiotic on the same day; 
a COPD exacerbation medical diagnosis code (Supplementary 
Table 3); or a diagnosis of acute bronchitis (based on medical 
diagnosis code). Severe exacerbations were defined as an 
emergency department attendance or hospitalization for 
COPD; or a COPD exacerbation medical diagnosis code 
(Supplementary Table 3). To be counted as unique episodes, 
exacerbation episodes must have been ≥14 days apart.

Treatment patterns of new LABD users during follow- 
up were examined by categorizing patients as those with 
no change to/continuous use of index treatment 
(Supplementary Figure 1) and those with a modification 
of index treatment (Supplementary Figure 2). Based on 
routine prescribing practice in New Zealand, the days’ 
supply of each product containing a LABD was assumed 
to be for 90 days, and the days’ supply of individual ICS 
prescriptions was assumed based on the number of daily 
doses recorded in the database. An index treatment was 
considered to be continued if a new prescription of the 
index treatment was recorded within the 60 days following 
the theoretical end of the previous prescription. A 60-day 
time window (later called the “break period”) has been 
used for defining treatment patterns in other database 
analyses (for example, in Bogart et al12 and Palli et al13), 
and here accounted for variations in the management of 
patients in routine practice. Patients were considered as 
not changing their treatment if they continued their index 

treatment throughout the follow-up period and did not 
receive another LABD during this period.

For patients who modified their treatment, four mutually 
exclusive types of modification were defined, as follows: 1) 
augmentation: patients who received a prescription for 
another LABD while still receiving their index LABD treat-
ment; 2) direct switch: patients who received another LABD 
of the same class during the 60-day break period; 3) retreat-
ment: patients who restarted their index treatment or 
a different LABD treatment after a break period of more 
than 60 days; and 4) discontinuation/step down: patients 
who either stepped down from their index treatment to 
a dual or monotherapy, or who stopped treatment altogether. 
For all patients with a modification of treatment during the 12 
and 24 months of follow-up, the duration of index LABD up 
to the point of the treatment change was determined. The first 
date of the break period was the theoretical end date of the 
last prescription of index LABD treatment.

Data Analysis
This was a descriptive study and no formal statistical compar-
isons between treatment groups were planned. No minimum 
sample size was therefore specified a priori and all patients 
within the HealthStat database satisfying the inclusion/exclu-
sion criteria were included. Descriptive statistics – mean, 
standard deviation (SD), median, and interquartile range for 
continuous data, and frequency and percentage for categorical 
data – were used to describe patient demographic and clinical 
characteristics at baseline, overall and stratified by index 
LABD class. Similarly, descriptive statistics (frequency and 
percentage) were used to examine patterns of LABD use 
(treatment modifications) in new LABD users over 12 and 
24 months of follow-up, and yearly rates of LABD initiation 
between 2015 and 2017. Patients who had previously received 
LABD treatment were included in the analysis of all LABD 
users, and were excluded from the new user analysis. All 
analyses were conducted by a statistician from HealthStat 
using SAS software, Version 9.4 (SAS Institute, Cary, NC). 
Aggregated results were shared with the study sponsor.

Results
Patient Disposition and Baseline 
Characteristics
Of 7829 patients with COPD in the HealthStat database at 
the time of data extraction, a total of 2140 (27.3%) ful-
filled the selection criteria and were prescribed LABD 
therapy during the index period (May 2015 to 
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April 2016) (Figure 2). Baseline demographics and clinical 
characteristics are presented in Table 1. Of the 2140 
patients, over half (55.6%) were female and the mean 
(SD) age was 66.6 (10.7) years. The mean (SD) BMI 
was 30.1 (8.7) kg/m2, with over 70% of patients classed 
as either overweight (27.2%) or obese (43.5%). Most 
patients were European (63.1%), with one-third being 
Māori (30.3%), and most were current (57.7%) or ex- 
smokers (32.3%). A prior diagnosis of asthma was 
reported for half (49.0%) of patients, while over one- 
third (37.2%) had a comorbid mental condition. The 
mean (SD) number of exacerbations in the year prior to 
index was 1.6 (1.8), with over one-third (39.5%) of 
patients experiencing ≥2 prior exacerbations.

LABD Treatment Patterns and Patient 
Characteristics
The most common treatment at study index among the 
2140 patients was ICS/LABA (59.0%), followed by open 
triple therapy (26.7%). The remaining patients received 
either LAMA monotherapy (7.6%), LABA monotherapy 
(2.8%), LAMA and ICS (2.5%), or LAMA/LABA (1.4%) 

(Table 1). Patients that were 40–49 years of age had the 
highest percentage of ICS/LABA use (80.9%; n = 114/ 
141) relative to other age groups, while the percentage of 
patients using open triple therapy generally showed an 
increasing trend with age (Figure 3A). Use of the different 
LABD treatments was largely comparable across ethnic 
groups (Figure 3B).

When patients were stratified by index LABD treatment, 
some differences in clinical characteristics between groups 
were observed (Table 1). Patients receiving monotherapy had 
the lowest mean number of prior exacerbations (0.9 for 
LABA, 1.1 for LAMA), with a higher frequency in patients 
receiving dual therapy (1.4 for ICS/LABA, LAMA/LABA, 
and LAMA and ICS), and the highest for those patients on 
open triple therapy (2.2). This pattern reflects prior moderate 
exacerbations since only 4.0% (n = 134) of reported exacer-
bations were severe. Over half (n = 297/572, 51.9%) of 
patients receiving open triple therapy had ≥2 prior exacerba-
tions, compared with 15.0% receiving LABA monotherapy 
and 29.6–36.8% for the other treatment groups (Figure 4). 
Patients receiving ICS/LABA had the highest BMI (mean 
[SD]: 31.0 [8.7]), with 72.6% (n = 916/1262) classed as 

HealthStat population 30 April 2018, registered 
as current provider and not deceased

(N = 481,207)

Patients with COPD ≥40 years of age
(N = 6249)

Any COPD diagnosis at any time recorded in 
data extract
(N = 7829)

Patients ineligible for inclusion
(N = 1580)

• <40 years of age
• Other exclusion criteria 

No COPD diagnosis
(N = 473,378)

Any LABD prescription 
1 March 2015 – 30 April 2016, with practice 

registration date before March 2014
(N = 2140)

Patients ineligible for inclusion
(N = 5828)

• <40 years of age at index date
• Practice registration date after 

March 2014

Any LABD prescription
1 March 2015 – 30 April 2016, with no LABD 

prescribing history after 1 January 2014
(N = 312)

Patients with LABD prescription 
after 1 January 2014

(N = 1828)

Figure 2 Patient disposition for all LABD users. 
Abbreviations: COPD, chronic obstructive pulmonary disease; LABD, long-acting bronchodilator.
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Table 1 Baseline Characteristics of All LABD Users, Stratified by Type of LABD Treatment

Total  
(N = 2140)

Index LABD Treatment

ICS/LABA  
(n = 1262)

Open Triple Therapy 
(n = 572)

LAMA 
Monotherapy  

(n = 162)

LABA 
Monotherapy  

(n = 60)

LAMA 
and ICS  
(n = 53)

LAMA/ 
LABA  

(n = 31)

Age, years

Mean (SD) 66.6 (10.7) 65.3 (11.1) 68.2 (9.8) 68.3 (9.6) 68.1 (11.2) 69.5 (9.7) 68.3 (10.0)

Median (IQR) 67.0 (15.8) 65.4 (16.2) 68.5 (14.0) 68.3 (14.0) 69.7 (18.9) 70.8 (11.5) 67.9 (14.5)

Age groups, n (%)

40–49 141 (6.6) 114 (9.0) 18 (3.2) 4 (2.5) 3 (5.0) 1 (1.9) 1 (3.2)

50–59 461 (21.5) 305 (24.2) 102 (17.8) 28 (17.3) 14 (23.3) 7 (13.2) 5 (16.1)

60–69 710 (33.2) 406 (32.2) 200 (35.0) 63 (38.9) 13 (21.7) 15 (28.3) 13 (41.9)

70–79 613 (28.6) 318 (25.2) 190 (33.2) 49 (30.3) 23 (38.3) 25 (47.2) 8 (25.8)

≥80 215 (10.1) 119 (9.4) 62 (10.8) 18 (11.1) 7 (11.7) 5 (9.4) 4 (12.9)

Female, n (%) 1191 (55.6) 750 (59.4) 290 (50.7) 80 (49.4) 28 (46.7) 28 (52.8) 15 (48.4)

Ethnicity, n (%)

European 1350 (63.1) 761 (60.3) 364 (63.6) 115 (71.0) 45 (75.0) 42 (79.3) 23 (74.2)

Māori 648 (30.3) 417 (33.0) 166 (29.0) 40 (24.7) 12 (20.0) 8 (15.1) 5 (16.1)

Pacific 87 (4.1) 56 (4.4) 23 (4.0) 3 (1.9) 2 (3.3) 2 (3.8) 1 (3.2)

Asian 36 (1.7) 17 (1.4) 15 (2.6) 3 (1.9) 1 (1.7) 0 (0.0) 0 (0.0)

Other 19 (0.9) 11 (0.9) 4 (0.7) 1 (0.6) 0 (0.0) 1 (1.9) 2 (6.5)

Smoking status, n (%)

Non-smoker 213 (10.0) 163 (12.9) 37 (6.5) 5 (3.1) 6 (10.0) 1 (1.9) 1 (3.2)

Ex-smoker 689 (32.2) 377 (29.9) 204 (35.7) 55 (34.0) 24 (40.0) 14 (26.4) 15 (48.4)

Smoker 1235 (57.7) 719 (57.0) 331 (57.9) 102 (63.0) 30 (50.0) 38 (71.7) 15 (48.4)

Missing or unknown 3 (0.1) 3 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Prior exacerbations, n (%)

None 738 (34.5) 456 (36.1) 145 (25.4) 71 (43.8) 28 (46.7) 25 (47.2) 13 (41.9)

1 557 (26.0) 342 (27.1) 130 (22.7) 43 (26.5) 23 (38.3) 11 (20.8) 8 (25.8)

≥2 845 (39.5) 464 (36.8) 297 (51.9) 48 (29.6) 9 (15.0) 17 (32.1) 10 (32.3)

Mean (SD) number of 
exacerbations

All 1.6 (1.8) 1.4 (1.6) 2.2 (2.1) 1.1 (1.4) 0.9 (1.3) 1.4 (2.0) 1.4 (1.8)

Moderate 1.5 (1.7) 1.4 (1.6) 2.0 (2.0) 1.1 (1.4) 0.9 (1.3) 1.3 (2.0) 1.3 (1.6)

Severe 0.1 (0.3) 0.0 (0.2) 0.1 (0.4) 0.0 (0.2) 0.0 (0.1) 0.0 (0.2) 0.1 (0.3)

Median (IQR) number of 
exacerbations

All 1.0 (2.0) 1.0 (2.0) 2.0 (3.0) 1.0 (2.0) 1.0 (1.0) 1.0 (2.0) 1.0 (2.0)

Moderate 1.0 (2.0) 1.0 (2.0) 1.0 (3.0) 1.0 (2.0) 1.0 (1.0) 1.0 (2.0) 1.0 (2.0)

Severe 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Comorbidities, n (%)a

Asthma 1048 (49.0) 684 (54.2) 286 (50.0) 44 (27.2) 17 (28.3) 12 (22.6) 5 (16.1)

Ischemic heart disease 450 (21.0) 253 (20.0) 129 (22.6) 33 (20.4) 16 (26.7) 18 (34.0) 1 (3.2)

Diabetes mellitus 489 (22.9) 280 (22.2) 148 (25.9) 37 (22.8) 11 (18.3) 9 (17.0) 4 (12.9)

Heart failure 317 (14.8) 185 (14.7) 95 (16.6) 19 (11.7) 8 (13.3) 5 (9.4) 5 (16.1)

Stroke 222 (10.4) 134 (10.6) 53 (9.3) 18 (11.1) 5 (8.3) 10 (18.9) 2 (6.5)

Mental conditions 797 (37.2) 485 (38.4) 201 (35.1) 59 (36.4) 21 (35.0) 18 (34.0) 13 (41.9)

BMI, kg/m2

Mean (SD) 30.1 (8.7) 31.0 (8.7) 29.3 (8.6) 28.3 (9.2) 28.1 (7.5) 27.1 (6.1) 29.6 (7.7)

Median (IQR) 28.5 (10.0) 29.4 (10.4) 27.8 (9.7) 27.0 (9.1) 27.6 (8.4) 26.5 (7.6) 29.5 (10.1)

(Continued)
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overweight or obese compared with approximately 60% for 
all other treatments. Half of the patients receiving ICS/ 
LABA (n = 684/1262, 54.2%) and open triple therapy (n = 
286/572, 50.0%) had a comorbid diagnosis of asthma, 

compared with 16.1–28.3% of patients with comorbid 
asthma who received other treatments. One-third (n = 18/ 
53, 34.0%) of patients receiving LAMA and ICS had 
ischemic heart disease (3.2–26.7% for other treatments), 

Table 1 (Continued). 

Total  
(N = 2140)

Index LABD Treatment

ICS/LABA  

(n = 1262)

Open Triple Therapy 

(n = 572)

LAMA 

Monotherapy  
(n = 162)

LABA 

Monotherapy  
(n = 60)

LAMA 

and ICS  
(n = 53)

LAMA/ 

LABA  
(n = 31)

BMI category, n (%)

Underweight (<18.5) 76 (3.7) 30 (2.5) 30 (5.2) 13 (8.0) 1 (1.7) 2 (3.8) 0 (0)

Normal (18.5–24.9) 531 (24.8) 269 (21.3) 160 (28.0) 50 (30.9) 21 (35.0) 20 (37.7) 11 (35.5)

Overweight (25.0–29.9) 566 (26.4) 341 (27.0) 147 (25.7) 40 (24.7) 19 (31.7) 14 (26.4) 5 (16.1)

Obese (≥30) 903 (42.2) 575 (45.6) 222 (38.8) 56 (34.6) 19 (31.7) 17 (32.1) 14 (46.2)

Note: aRecorded at any point during the study period. 
Abbreviations: BMI, body mass index; ICS, inhaled corticosteroid; IQR, interquartile range; LABA, long-acting β2-agonist; LABD, long-acting bronchodilator; LAMA, long- 
acting muscarinic antagonist; SD, standard deviation.
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Figure 3 LABD treatment for all LABD users, stratified by patient age at index (A) and ethnicity (B). 
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LABD, long-acting bronchodilator; LAMA, long-acting muscarinic antagonist.
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while one-quarter (n = 148/572, 25.9%) of patients on open 
triple therapy had diabetes (12.9–22.8% for other 
treatments).

New LABD Users
Treatment Patterns and Patient Characteristics
Of the 2140 patients receiving an LABD, 312 (14.6%) 
were new LABD users and had 24 months of follow-up. 
Overall, baseline characteristics for new LABD users were 
largely comparable with the overall population (Table 2). 
Over half (56.7%) were female, the mean (SD) age was 
65.4 (10.7) years, and the mean (SD) BMI was 30.1 
(9.0) kg/m2 (69.9% were overweight or obese). Patients 
were mostly European (59.3%) or Māori (37.2%), and 
two-thirds were current smokers (65.4%). Asthma was 
present in one-third (33.3%) of patients, and mental con-
ditions in over one-third (38.8%). The mean (SD) number 
of exacerbations in the year prior to index was 1.2 (1.3), 
notably lower than observed in the main cohort (1.6 [1.8]).

New LABD users most often started LABD treatment 
with ICS/LABA (n = 217/312, 69.6%), while 16.0% (n = 
50/312) started LAMA monotherapy, and 14.4% (n = 45/ 
312) other treatments (7.7% LABA monotherapy, 3.2% 
open triple therapy, 2.2% LAMA/LABA, and 1.3% 
LAMA and ICS). ICS/LABA was highest in younger 
patients (40–49 years of age; n = 19/23, 82.6%) and was 
similar across other age groups (decreasing from 69.7% [n 
= 53/76] in patients 50–59 years of age to 64.5% [n = 20/ 
31] in patients ≥80 years of age). LAMA monotherapy 
generally increased with age, ranging from 4.3% (n = 1/ 
23) in patients 40–49 years of age to 22.6% (n = 7/31) in 
patients ≥80 years of age (Figure 5). Among new LABD 
users, the majority of patients were either European (n = 
185) or Māori (n = 116), and a greater proportion of Māori 
patients (75%) were found to initiate treatment with ICS/ 
LABA compared with European patients (64.9%). Starting 
LABD treatment with ICS/LABA was also seen in all 
patients of Asian (n = 4) or other (n = 2) ethnic origin, 
and 80% of patients with a Pacific ethnic origin (n = 5), all 
of whom made up the minority of new LABD users.

Results after stratification according to treatment group 
are described only for the ICS/LABA and LAMA mono-
therapy groups (Table 2) due to small sample sizes for 
other treatments (and the heterogeneous nature of the 
combined group). The mean (SD) number of prior exacer-
bations was comparable for patients initiating ICS/LABA 
(1.3 [1.3]) and those initiating LAMA monotherapy (1.3 
[1.6]). This pattern reflects prior moderate exacerbations 

since only 5.8% (n = 22) of reported exacerbations were 
severe. Current or previous smoking was more common in 
patients initiating LAMA monotherapy (48/50, 96.0%) 
compared with ICS/LABA (191/217, 88.0%), while over 
twice as many patients initiating ICS/LABA (85/217, 
39.2%) than LAMA monotherapy (8/50, 16.0%) had 
a prior asthma diagnosis. Patients initiating ICS/LABA 
also had a higher proportion of mental conditions (39.2% 
[n = 85/217] vs 28.0% [n = 14/50]), heart failure (16.1% [n 
= 35/217] vs 10.0% [n = 5/50]), and stroke (12.0% [n = 
26/217] vs 4.0% [n = 2/50]), compared with those initiat-
ing LAMA monotherapy.

Treatment Pathway Modifications
Of the 312 new LABD users, 31.1% (n = 97/312) con-
tinued (ie, had breaks of <60 days between prescriptions) 
with their index treatment after 12 months, while 68.9% (n 
= 215/312) modified their treatment; and 13.5% (n = 42/ 
312) continued with their index treatment after 24 months 
compared with 86.5% (n = 270/312) who modified their 
treatment. Time to and type of treatment modification 
data – categorized as augmentation, direct switch, retreat-
ment, or discontinuation/step down – are presented in 
Table 3. The mean (SD) duration of index LABD until 
first treatment modification was 175.5 (82.6) days during 
the first 12 months and 244.1 (163.2) days over 24 
months. Patients who received LAMA monotherapy had 
a longer mean time to treatment modification over 24 
months than patients receiving ICS/LABA or another 
treatment (265.8 days vs 243.9 days and 211.5 days, 
respectively).

Of those patients with a treatment modification during 
24 months of follow-up, 23.0% of patients augmented 
their treatment (21.4% at 12 months), 7.0% had a direct 
switch of treatment (6.0% at 12 months), and 45.6% 
underwent retreatment (31.6% at 12 months). Overall, 
24.4% of patients discontinued/stepped down their index 
treatment in the 24-month follow-up period. When asses-
sing the type of modification stratified by index treatment 
group, augmentation was more frequent for patients 
receiving LAMA monotherapy compared with ICS/ 
LABA (41.9% vs 16.6%, respectively, at 24 months) and 
a direct switch to another LABD was less frequent (2.3% 
vs 7.5%, respectively, at 24 months). A lower proportion 
of patients receiving LAMA monotherapy underwent 
retreatment versus patients who were receiving ICS/ 
LABA (39.5% vs 53.6%, respectively, at 24 months). 
The proportion of patients who discontinued/stepped 
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Table 2 Baseline Characteristics of New LABD Users, Stratified by Type of LABD Treatment

Total  
(N = 312)

Index LABD Treatment

ICS/LABA  
(n = 217)

LAMA 
Monotherapy  

(n = 50)

Othera  

(n = 45)

Age, years
Mean (SD) 65.4 (10.7) 64.9 (10.6) 68.0 (10.5) 65.3 (10.7)

Median (IQR) 64.4 (16.5) 64.4 (15.4) 66.4 (14.8) 63.4 (15.5)

Age groups, n (%)
40–49 23 (7.4) 19 (8.8) 1 (2.0) 3 (6.7)
50–59 76 (24.4) 53 (24.4) 10 (20.0) 13 (28.9)

60–69 113 (36.2) 78 (35.9) 20 (40.0) 15 (33.3)

70–79 69 (22.1) 47 (21.7) 12 (24.0) 10 (22.2)
≥80 31 (9.9) 20 (9.2) 7 (14.0) 4 (8.9)

Female, n (%) 177 (56.7) 135 (62.2) 24 (48.0) 18 (40.0)

Ethnicity, n (%)
European 185 (59.3) 120 (55.3) 33 (66.0) 32 (71.1)
Māori 116 (37.2) 87 (40.1) 16 (32.0) 13 (28.9)

Pacific 5 (1.6) 4 (1.8) 1 (2.0) 0 (0.0)

Asian 4 (1.3) 4 (1.8) 0 (0.0) 0 (0.0)
Other 2 (0.6) 2 (0.9) 0 (0.0) 0 (0.0)

Smoking status, n (%)
Non-smoker 31 (9.9) 26 (12.0) 2 (4.0) 3 (6.7)

Ex-smoker 77 (24.7) 46 (21.2) 14 (28.0) 17 (37.8)
Smoker 204 (65.4) 145 (66.8) 34 (68.0) 25 (55.6)

Prior exacerbations, n (%)
None 112 (35.9) 73 (33.6) 20 (40.0) 19 (42.2)

1 97 (31.1) 65 (30.0) 14 (28.0) 18 (40.0)

≥2 103 (33.0) 79 (36.4) 16 (32.0) 8 (17.8)

Mean (SD) number of exacerbations
All 1.2 (1.3) 1.3 (1.3) 1.3 (1.6) 1.0 (1.2)
Moderate 1.2 (1.3) 1.2 (1.3) 1.3 (1.6) 1.0 (1.2)

Severe 0.1 (0.3) 0.1 (0.3) 0.0 (0.1) 0.0 (0.0)

Median (IQR) number of exacerbations
All 1.0 (2.0) 1.0 (2.0) 1.0 (2.0) 1.0 (1.0)

Moderate 1 (2.0) 1 (2.0) 1.0 (2.0) 1.0 (1.0)
Severe 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Comorbidities, n (%)b

Asthma 104 (33.3) 85 (39.2) 8 (16.0) 11 (24.4)

Ischemic heart disease 56 (17.9) 40 (18.4) 9 (18.0) 7 (15.6)

Diabetes mellitus 63 (20.2) 42 (19.4) 12 (24.0) 9 (20.0)
Heart failure 50 (16.0) 35 (16.1) 5 (10.0) 10 (22.2)

Stroke 32 (10.3) 26 (12.0) 2 (4.0) 4 (8.9)

Mental conditions 121 (38.8) 85 (39.2) 14 (28.0) 22 (48.9)

BMI, kg/m2

Mean (SD) 30.1 (9.0) 30.5 (9.0) 29.2 (8.8) 29.0 (8.8)
Median (IQR) 28.2 (9.6) 28.3 (9.4) 28.6 (9.8) 27.9 (11.0)

(Continued)
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down treatment was also lower for LAMA monotherapy 
(16.3%) compared with ICS/LABA (22.5%). The same 
shift in patients who discontinued/stepped down treatment, 
or who were retreated, between 24 months and 12 months 
was observed in both groups. The results for a direct 
switch and augmentation at 24 months were similar to 
those at 12 months for each treatment group; the one 
exception was the proportion receiving LAMA monother-
apy who augmented treatment, which increased from 12 
months (31.3%) to 24 months (41.9%) (Table 3).

LABD Treatment Evolution Across 2015–2017
The yearly rates of LABD initiation in COPD patients who 
were LABD initiators in 2015, 2016, and 2017 are pre-
sented in Figure 6. Initiation of LAMA (alone or in com-
bination) increased from 16.6% (n = 56/337) in 2015 to 
41.5% (n = 159/383) in 2016 and 45.8% (n = 211/461) in 
2017. This increase was seemingly driven by an increase 

in LAMA monotherapy – from 16.6% in 2015 to 40.1% in 
2017 – and likely reflects access to new drugs, with 
a concurrent decline in the prescribing of tiotropium. 
Prescribing of ICS for LABD initiators remained stable 
at approximately 20% across the 3-year period.

Discussion
Few data describe LABD treatment patterns in patients 
with COPD in New Zealand at the time of changes to 
the PHARMAC prescribing criteria and GOLD recom-
mendations in 2016. There remains an opportunity to 
better optimize LABD treatments for patients with 
COPD. Utilizing comprehensive primary care data from 
the HealthStat general practice database in New Zealand, 
we performed a retrospective analysis of LABD use across 
2015–2017. We found a predominant use of ICS/LABA 
(59% of all patients) at index that was apparent across all 
age groups surveyed. The use of ICS/LABA was, as 

Table 2 (Continued). 

Total  
(N = 312)

Index LABD Treatment

ICS/LABA  
(n = 217)

LAMA 
Monotherapy  

(n = 50)

Othera  

(n = 45)

BMI category, n (%)
Underweight (<18.5) 8 (2.6) 4 (1.8) 2 (4.4) 2 (4.4)
Normal (18.5–24.9) 81 (26.0) 53 (24.4) 13 (26.0) 15 (33.3)

Overweight (25.0–29.9) 87 (27.9) 65 (30.0) 13 (26.0) 9 (20.0)

Obese (≥30) 131 (42.0) 93 (42.9) 20 (40.0) 18 (40.0)

Note: aIncludes pooled numbers from patients who were receiving LABA monotherapy (n = 24); open triple therapy with LABA+LAMA+ICS: (n = 10); LAMA/LABA (n 
= 7); and LAMA+ICS (n = 4). These subtypes are not reported individually due to small sample size. bRecorded at any point during the study period. 
Abbreviations: BMI, body mass index; ICS, inhaled corticosteroid; IQR, interquartile range; LABA, long-acting β2-agonist; LABD, long-acting bronchodilator; LAMA, long- 
acting muscarinic antagonist; SD, standard deviation.
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Figure 5 LABD treatment in new LABD users, stratified by patient age at index. 
Note: aLABA monotherapy, open triple therapy with LAMA+LABA+ICS, LAMA/LABA, or LAMA+ICS. 
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LABD, long-acting bronchodilator; LAMA, long-acting muscarinic antagonist.
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expected, slightly higher in those with prior asthma com-
pared with those with COPD alone (65% vs 53%, respec-
tively). Additionally, ICS/LABA was the most frequently 
prescribed treatment for new LABD users (70%). 
Although ICS/LABA use was highest in all age groups 
studied, more patients >80 years old (N = 31) were receiv-
ing LAMA monotherapy in this group compared to 
younger age groups. The potential risk of serious side 
effects associated with ICS treatment may be higher for 
older patients than younger patients14,15 possibly explain-
ing why more older patients were receiving LAMA mono-
therapy instead of ICS/LABA combination therapy; 
however, this result should be regarded with caution 
given the small sample size (N = 31). We found small 
differences in clinical characteristics, such as BMI, 

comorbidities (eg, prior asthma history, ischemic heart 
disease, mental conditions), ethnicity, smoking, and 
exacerbation history, between LABD treatment groups. 
In new LABD users, continuous use was 31% and 13% 
after 12 and 24 months, respectively; retreatment was the 
most frequent treatment modification after 24 months, 
occurring in almost half of patients (46%), with treatment 
augmentation for 23% of patients. Among new LABD 
users between 2015 and 2017, we found increasing pre-
scription of LAMA (alone or in combination; 17% to 
46%), but stable use of ICS (approximately 20%).

Our finding of ICS/LABA as the predominant regimen 
prescribed for the treatment of COPD is consistent with 
a previous report in New Zealand. In a retrospective 
nationwide follow-up study of 83,435 patients initiating 

Table 3 Time to and Type of Treatment Modifications Over 12 and 24 Months in New LABD Users

Total  
(N = 312)

Index LABD Treatment

ICS/LABA  
(n = 217)

LAMA Monotherapy  
(n = 50)

Othera  

(n = 45)

12-month period after initiation

Patients with continuous use of index treatment, n (%) 97 (31.1) 67 (30.9) 18 (36.0) 12 (26.7)

Patients with modification of index treatment, n (%) 215 (68.9) 150 (69.1) 32 (64.0) 33 (73.3)

Time to first treatment modification, days
Mean ± SD 175.5 ± 82.6 182.0 ± 82.1 175.6 ± 95.3 145.8 ± 65.9

Median (IQR) 150 (67.0) 150 (101.0) 150 (72.0) 150.0 (0.0)

Type of treatment modification, n (%)
Augmentation 46 (21.4) 25 (16.7) 10 (31.3) 11 (33.3)

Direct switch 13 (6.0) 11 (7.3) 1 (3.1) 1 (3.0)
Retreatment 68 (31.6) 52 (34.7) 12 (37.5) 4 (12.1)

Discontinuation/step down 88 (40.9) 62 (41.3) 9 (28.1) 17 (51.5)

24-month period after initiation

Patients with continuous use of index treatment, n (%) 42 (13.5) 30 (13.8) 7 (14.0) 5 (11.1)

Patients with modification of index treatment, n (%) 270 (86.5) 187 (86.2) 43 (86.0) 40 (88.9)

Time to first treatment modification, days
Mean ± SD 244.1 ± 163.2 243.9 ± 152.0 265.8 ± 189.4 221.5 ± 184.2
Median (IQR) 150 (182.0) 150 (177.0) 184 (222.0) 150 (54.5)

Type of treatment modification, n (%)
Augmentation 62 (23.0) 31 (16.6) 18 (41.9) 13 (32.5)

Direct switch 19 (7.0) 14 (7.5) 1 (2.3) 4 (10.0)

Retreatment 123 (45.6) 100 (53.6) 17 (39.5) 6 (15.0)
Discontinuation/step down 66 (24.4) 42 (22.5) 7 (16.3) 17 (42.5)

Note: aIncludes pooled data from patients receiving LABA monotherapy (n = 24); open triple therapy with LABA+LAMA+ICS: (n = 10); LAMA/LABA (n = 7); and LAMA 
+ICS (n = 4). These subtypes are not reported individually due to small sample size. 
Abbreviations: ICS, inhaled corticosteroid; IQR, interquartile range; LABA, long-acting β2-agonist; LABD, long-acting bronchodilator; LAMA, long-acting muscarinic 
antagonist; SD, standard deviation.
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LABD therapy for COPD between 2006 and 2013, LABA 
in combination with an ICS was the most frequently dis-
pensed regimen (64.8%), followed by LABA (21.4%) and 
LAMA (10.6%) monotherapies.16 Initiation of a triple 
therapy regimen was not common, with only 201 patients 
(0.2%) initiating LABA+LAMA+ICS,16 similar to the 
findings from our study where 3.2% of LABD users 
initiated on open triple therapy. This likely reflects more 
mild disease in patients newly starting LABD therapy, 
compared with long-term users, although data on COPD 
severity and/or spirometry would be needed to confirm 
this. More recently, in an Australian cohort study of 
12,263 individuals ≥50 years of age receiving medications 
for COPD in April 2016, 41.7% were managed on mono-
therapy, 36.3% on dual therapy, and 20.5% on triple 
therapy.17 Although we observed a comparable proportion 
(26.7%) receiving (open) triple therapy in our study as in 
the Australian cohort, our study conversely found almost 
twice as many patients (62.9%) were managed on dual 
therapy and significantly fewer (10.4%) were managed on 
monotherapy, which may reflect prescribing differences 
between countries. This is not something that was investi-
gated in our study, but could be of interest in future 
research.

Previous work has shown that the patterns of LAMA, 
LABA, and ICS use for COPD in New Zealand often do not 
comply with clinical guidelines for treating COPD.16 

Similarly, the predominant use of ICS/LABA we observed 
during the 1-year index period (May 2015 to April 2016) 
may not necessarily be consistent with clinical guidelines 
for COPD treatment, which advocate dual bronchodilation 

prior to ICS.1 This finding, however, may in part reflect that 
half (49.0%) of our cohort had a history of asthma, the 
recommended treatment for which is an ICS-containing 
regimen.18 Patients receiving ICS/LABA and open triple 
therapy had a higher rate of asthma diagnosis (54.2% and 
50.0%, respectively) compared with those receiving non- 
ICS-containing treatments (16.1–28.3% across groups). 
The frequent use of ICS/LABA may also reflect patient 
exacerbation history, and previous studies have reported 
that patients with coexistent asthma have greater symptoms 
and exacerbations than those with COPD alone.19–21 

Ethnicity may also have influenced individual susceptibility 
to exacerbations; for example, it has been documented that 
Māori peoples have higher rates of chronic bronchitis (a 
diagnosis of which in our study was defined as a “moderate” 
COPD exacerbation), and suffer symptoms at a younger age 
than Europeans do.21 Overall, approximately two-thirds of 
the patients receiving ICS/LABA had experienced one or 
more exacerbations in the previous 12 months (all LABD 
users: 63.9%; new LABD users: 66.4%).

Moreover, that ICS/LABA was the predominant treat-
ment reflects clinical practice at the time related to the 
limited number and availability of other treatments (prior 
to March 2016). Notably, tiotropium was the only LAMA 
available up to November 2014, when glycopyrronium 
was introduced, with both requiring that patients satisfy 
PHARMAC Special Authority approval criteria to receive 
funding.7 The increase in initiation of LAMA monother-
apy from 16.6% in 2015 to 40.1% in 2017 suggests that 
both the introduction of a further LAMA (umeclidinium) 
and the removal of Special Authority approval criteria for 

Figure 6 Yearly rates of LABD initiation from 2015 to 2017. 
Notes: Patients could have had multiple concurrent prescriptions for LABD, eg, for a LAMA and for a LAMA/LABA combination therapy. aLAMA monotherapy or LAMA 
+LABA combination therapy in two inhalers, including tiotropium. bLAMA monotherapy, including tiotropium. cLAMA/LABA combination therapy in one inhaler; includes 
glycopyrronium+indacterol, tiotropium+olodaterol, and umeclidinium+vilanterol. 
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LABD, long-acting bronchodilator; LAMA, long-acting muscarinic antagonist.
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glycopyrronium in March 2016 impacted positively on 
patients at the primary care level. The requirement for 
prior stabilization of patients with LAMA alone before 
LAMA/LABA combination therapy may also have con-
tributed. Conversely, use of tiotropium, which maintained 
its Special Authority approval criteria, showed a decline 
over the same period (15.4% in 2015 to 5.9% in 2017), 
while prescribing of ICS remained stable (approximately 
20%). Overall, our findings suggest a change in prescrib-
ing practice associated with changing PHARMAC pre-
scribing criteria, which could be of interest to 
policymakers when considering the impact of policy 
changes in general practice.

For the sub-cohort of new LABD users, continuous use 
with index treatment was low, approximately 30% at 12 
months and less than half of this (13.5%) at 24 months. 
Modification of index treatment was thus common in our 
cohort, a finding consistent with previous studies of LABD 
initiation in patients with COPD.16,22 The proportion of 
patients who augmented treatment or had a direct switch in 
our study was similar between 12 and 24 months, suggest-
ing that such treatment changes occur in the first year 
following treatment initiation. The only exception to this 
was for LAMA monotherapy, for which augmentation 
increased between 12 and 24 months; however, LAMA 
had the longest overall mean time to treatment modifica-
tion compared to any other LABDs, which may have been 
related to additional effects of LAMAs beyond improving 
bronchodilation – for example, a reduction in hyperinflam-
mation of the lung versus ICS/LABA therapy.23 A UK 
study that also analyzed COPD maintenance treatment 
changes found low direct switch rates of 4% for ICS/ 
LABA therapy and 6% for LAMA monotherapy 24 
months after starting LABD treatment (similar to our 
respective findings of 7.5% and 2.3%). However, while 
the proportion of patients augmenting treatment in both 
cohorts for that study was 36–37%, we found that 41% of 
patients starting LABD treatment with LAMA augmented 
treatment compared with 16.6% of patients starting on 
ICS/LABA treatment.22 In our study, retreatment and dis-
continuation/step down were both types of treatment mod-
ification in which patients interrupted their index 
treatment. Both retreatment and discontinuation/step 
down were high after 12 and 24 months, occurring in 
a combined 73% and 70% of patients, respectively. Most 
of the patients who interrupted their index treatment dur-
ing the 24-month follow-up underwent retreatment (likely 

from lapsed treatment), rather than discontinuing (either 
stepping down from, or completely stopping) treatment.

The high level of treatment re-initiation we observed may 
reflect irregular use of maintenance treatment by patients or 
the failure to capture some prescriptions in the database, either 
because a patient was hospitalized or was referred to another 
physician. The higher proportion of retreatment at 24 months 
(45.6%) versus 12 months (31.6%) may reflect censoring of 
data at 12 months when retreatment cannot be measured as 
accurately, while the longer 24-month time point allows this to 
be captured. A proportion of patients who did not re-initiate 
treatment at 24 months (ie, categorized as discontinued) might 
also have been categorized as re-initiating treatment if our 
observation period had been extended further to capture any 
subsequent prescriptions. The irregular use of treatment we 
observed, in particular, the high proportion of discontinuation/ 
step down and retreatment, may reflect well-known issues 
around patient treatment adherence. An estimated 50% or 
less of patients on long-term pharmacotherapy for chronic 
conditions are adherent to treatment,24,25 with estimates for 
COPD showing an average of 40–60% of patients as adherent 
to prescribed medication regimens.26 Improved adherence to 
inhaled therapies provides benefits in reducing symptom bur-
den, hospitalization, and mortality.27

COPD places a large burden on the healthcare system in 
New Zealand. There is well established disparity, however, in 
the size of this burden in different ethnic groups, with a greater 
burden apparent in Māori.3,4,28,29 In our study, in which 
approximately one-third (30.3%) of patients were Māori and 
most (63.1%) European, we did not observe major differences 
in the use of the different LABD treatments across ethnic 
groups, but there was a slightly higher use of ICS/LABA in 
Māori compared with European patients (all LABD users: 
64.6% vs 56.4%; new LABD users: 75.0% vs 64.9%), 
which is consistent with previously reported findings in New 
Zealand.29 It is possible that this reflects the reported higher 
incidence of severe disease in Māori over other ethnic groups.4 

Further study is needed to explore the reasons for the known 
disparity in the Māori population. Use of ICS/LABA was also 
greater in younger patients, both overall and in new LABD 
users, while open triple therapy use was more common in 
older patients, consistent with greater disease progression. 
Indeed, open triple therapy was the second most frequently 
used treatment in older patients with prior exacerbations, while 
the proportion of patients with one or more prior exacerbations 
was highest in those receiving triple therapy (74.6% had at 
least one, and 51.9% two or more, prior exacerbations). This is 
aligned with guidelines for the use of triple therapy. Similarly, 
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findings from a recent retrospective review of healthcare uti-
lization in patients with severe COPD reported that triple 
therapy was the most common treatment regimen at 
admission.30 Variations in asthma prevalence between discrete 
age groups and different ethnicities could also have affected 
the overall proportions of ICS/LABA users in these groups. 
We did not specifically stratify our results by COPD and/or 
asthma diagnosis, but this could be a factor of interest in future 
studies of prescription patterns among patients in New 
Zealand.

A strength of our study was that we based our analyses 
of LABD treatment patterns on data derived mainly from 
general practice, the clinical setting in which the manage-
ment of COPD within the New Zealand healthcare system 
primarily takes place. For this purpose, we used the 
HealthStat general practice database, a comprehensive 
source of real-world primary care data for a large and 
well-characterized random sample of patients from 
approximately 10% of all general practices in New 
Zealand. Furthermore, these data are linked to hospital 
data from National Minimum Dataset. By also conducting 
a longitudinal analysis of treatment between 2015 and 
2017, we were able to gain insight into the impact on 
LABD prescribing of changes in 2016 to the PHARMAC 
prescribing criteria and GOLD recommendations, and of 
the introduction of new treatments/inhalers (one ICS/ 
LABA, two LAMA, and three LAMA/LABA) to the 
New Zealand market. We were able to capture this 
dynamic at the general practitioner level, which may 
inform on the implication of reimbursement restriction 
for management in COPD. Although the treatment patterns 
we describe may not necessarily be reflective of current- 
day trends in medication prescription, the identification of 
genuine treatment choices and patterns from a real-world 
setting may provide insight for both healthcare profes-
sionals and patients into optimizing LABD therapy pre-
scription and persistence.

Our study has several limitations. While the study 
cohort was representative in terms of age and sex, the 
HealthStat database has a slight overrepresentation of 
Māori patients: 30.3%, compared with 16.5% (in 201831) 
in the general population. This is due to higher response 
rates from practices with a higher than average number of 
Māori patients (who potentially have more severe disease). 
Moreover, of the eligible patients with COPD in 
HealthStat included in our study, 30.3% were Māori. 
There may thus be an element of imprecision in our data. 
The extent to which the higher proportion of Māori we 

observed reflects over-representation in HealthStat or the 
higher prevalence of COPD in Māori4 requires further 
study with larger datasets. Common to database studies, 
we made methodological estimates/assumptions, which 
may have led to bias. These included using data for pre-
scriptions written as a proxy for LABD treatment use and 
deriving treatment patterns from prescription data. It is 
possible that prescriptions may have been missed for hos-
pitalized patients (who may have received treatments 
while admitted), or those referred to a respiratory specia-
list. Moreover, whether patients actually administered their 
prescribed treatment may differ from prescription data.

It was also necessary to make assumptions regarding the 
duration of prescribed LABD medications and ICS products. 
Such assumptions were thought out to reflect clinical prac-
tice, such as a 90-day duration for LABD prescriptions based 
on prescriptions for chronic conditions in New Zealand typi-
cally lasting 3 months. Other potential limitations include the 
absence of data on COPD severity, the extent of smoking 
(pack-years), and from spirometry testing. Spirometry testing 
is generally under-performed in New Zealand: although the 
majority of practices had recorded pulmonary function test 
data in the HealthStat database, these data had not been 
recorded in a consistent or structured manner across practices 
and so their electronic extraction/subsequent inclusion in the 
final analysis was not feasible. The requirement for new 
LABD users to have 24 months of follow-up, which thereby 
excluded from all analyses the patients with the most severe 
disease who died during the study, is also a potential limita-
tion. While not excluding patients with a prior asthma diag-
nosis may possibly have influenced the observed treatment 
patterns (such as the high use of ICS), our study cohort does 
reflect the situation commonly observed in everyday clinical 
practice. Future studies that stratify patients by asthma and/or 
COPD diagnosis would be useful for investigating treatment 
patterns between these groups, and in further helping to aid 
healthcare professionals with delivering the most appropriate 
care to patients.

Conclusions
This retrospective analysis of LABD use among patients 
with COPD in New Zealand shows a high use of ICS/ 
LABA across all age groups that may not necessarily be 
consistent with clinical guidelines for COPD, which 
recommend dual bronchodilation prior to addition of ICS 
in the absence of comorbid asthma. This finding, however, 
may reflect several factors, including an underlying pre-
valence of asthma, patient exacerbation history, and 
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unique local factors and culture. Moreover, this higher 
than expected use of ICS/LABA between May 2015 and 
April 2016 likely reflects LABDs available at the time and 
previous restrictions on the use of different LAMA, as set 
out by PHARMAC Special Authority criteria. Easing of 
these restrictions may have allowed treatment more clo-
sely aligned with clinical guidelines, a view supported by 
the observed increase in LAMA use across 2015–2017 
(although not at the cost of ICS use). This increase may 
also have been influenced by PHARMAC criteria requir-
ing stabilization with LAMA monotherapy prior to escala-
tion to LAMA/LABA. Further studies in New Zealand are 
needed to better understand the impact of evolving treat-
ment patterns and the low rate of continuous use with first 
prescribed LABD. Overall, our findings could be a useful 
reference for healthcare providers in optimizing LABD 
use among patients with COPD.

Data Sharing Statement
Anonymized individual participant data and study docu-
ments can be requested for further research from www. 
clinicalstudydatarequest.com.
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