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Background: It is not known if the medicines and services for COPD are used in Australia
according to the COPD-X guideline. This study examined the use of medicines and health
services for COPD among an Australian cohort to determine if they were consistent with
recommendations.

Methods: The administrative claims data from the Australian Government Department of
Veterans’ Affairs were used and included persons aged =50 years who were using medicines
for COPD in April 2016. Use of medicines was identified using the Anatomical, Therapeutic
and Chemical Classification and Pharmaceutical Benefits Scheme. Use of services was identified
using the Medicare Benefits Schedule and Australian Government Department of Veterans’
Affairs Fee Schedule.

Results: Of the 143,261 persons aged =50 years, 12,623 (8.8%) were on medicines for COPD.
Of the total COPD population, 42% were managed on monotherapy, 36% on dual therapy,
21% on triple therapy, and 1.5% on more than three COPD medicines. Monotherapy comprised
tiotropium (80%) predominantly. Services to practitioners who may provide pulmonary rehabili-
tation service showed less than 10% of the cohort had a claim for a visit to an exercise physiologist
and less than a third had a claim for a physiotherapist visit in the prior 12 months. Services to
assist with care coordination in the form of general practitioner management plans were only
claimed by half of the cohort, while services supporting appropriate medicine use were claimed
by less than one in six cases, despite high levels of inhaler use and multiple inhaler use.
Conclusion: More than three-quarters of COPD persons aged 50 years and above were managed
on either monotherapy or dual therapy, consistent with the guideline recommendations. Almost
one-quarter was on three or more therapies, which will create challenges for multiple device
management. Many services that may benefit persons with COPD appear to be underutilized.
Keywords: Australia, chronic obstructive pulmonary disease, health services administration,
medicine utilization

Introduction

COPD is a major public health problem affecting one in 20 Australians aged 45 years
and above.! COPD is the seventh leading cause of death and the fourth largest con-
tributor to disease burden disability-adjusted life years in Australia.? COPD is the
number one cause of potentially preventable hospitalizations for a chronic condition
in Australia, accounting for about a quarter of the total hospitalizations.? In 2003, the
Lung Foundation Australia and the Thoracic Society of Australia and New Zealand
developed the COPD-X guideline to provide recommendations to confirm diagnosis
and assess severity (C), optimize function (O), prevent deterioration (P), develop a
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support network and self-management plan (D), and manage
exacerbations (X).* The COPD-X is regularly updated with
evidence-based revisions conducted every quarter. In 2017, a
summary of the COPD-X guidelines was published to high-
light the latest key clinical recommendations in the diagnosis
and management of COPD.’ While there have been many
changes over the years which are summarized with each ver-
sion revised,® the key recommendations in the 2017 update (eg,
stepwise approach, pulmonary rehabilitation, smoking ces-
sation) are consistent with the original recommendations.**

The COPD-X’ and the GOLD?® guidelines recommend
the use of long-acting beta-agonists (LABAs), long-acting
muscarinic antagonists (LAMAS), or combination products
of LABAs and LAMA s to optimize function in patients with
COPD. Over the last few years, a number of new medicines
for COPD have been introduced to the Australian market.
The new medicines include new LAMAs (glycopyrronium,
aclidinium, umeclidinium), new LABAs (vilanterol), and
combination products of LABAs and LAMAs (indacaterol +
glycopyrronium, vilanterol + umeclidinium, eformoterol +
aclidinium, olodaterol + tiotropium). Some of the medicines
with the combination products are not available as single
agents and so patients could be switched from other products,
leaving potential for duplicate therapy where add-on use occurs
rather than the intended switch. Further, the majority of the
medicines for COPD come in different device types, adding to
the complexity of management for patients and health profes-
sionals, particularly where switching or combined use occurs.

The COPD-X guideline recommends the use of mono-
therapy or dual therapy for COPD management.” With regard
to triple therapy, the COPD-X states that there is insufficient
evidence to support its use for mortality or exacerbations.’
A 2016 Cochrane review included six studies (n=1,905)
comparing tiotropium plus LABA/inhaled corticosteroid

Table | Key recommendations for optimal management of COPD*

(triple therapy) vs tiotropium alone.” Based on a meta-
analysis of two studies (n=961) included in the Cochrane
review, there were no significant differences in mortality (OR
1.80, 95% CI10.55-5.91), all-cause hospital admissions (OR
0.84, 95% CI 0.53-1.33), or exacerbation (OR 0.89, 95%
CI 0.56-1.41).° Based on a meta-analysis of four studies
included in the review, there were significant improvements
in terms of quality of life and lung function using triple thera-
py.’ It was, however, noted that not all participants included
in the studies had COPD that was severe enough to be recom-
mended triple therapy.” In patients with severe COPD and
frequent exacerbations, the COPD-X" guideline states that
triple therapy (inhaled corticosteroids/LABA/LAMA) may
be more beneficial than dual therapy (inhaled corticosteroids/
LABA). Furthermore, the COPD-X guideline recommends
the use of inhaled corticosteroids in patients with moderate
to severe COPD with a FEV, of less than 50% of predicted
normal and frequent exacerbations (current Pharmaceutical
Benefits Scheme criteria).”!"

In addition to COPD treatments, the COPD-X guide-
line recommends prevention or treatment of osteoporosis,
use of pulmonary rehabilitation, and treatment of comor-
bidities such as anxiety and depression to optimize function
(Table 1).” Additionally, several measures are recommended
to prevent deterioration of COPD, including development of
care plans to support COPD management and organizing a
Home Medicines Review!? for assessing medicine use and
inhaler technique (Table 1).

It is not known if the medicines and services for COPD
are used in Australia according to the COPD-X guideline.
The purpose of this cross-sectional study was to examine
use of medicines and use of services for COPD among an
Australian cohort to determine if they were consistent with
recommendations.

COPD-X plan Recommendation
Optimize function — Use a stepwise approach to optimizing pharmacotherapy
— Prevent or treat osteoporosis
— Encourage pulmonary rehabilitation and exercise training for all patients. Be aware of comorbidities such as
anxiety or depression which may affect care
— Regularly check adherence to medicines and inhaler technique
Prevent deterioration — Encourage smoking cessation for all patients
— Refer patients to specialist respiratory services for particular symptoms including assessment for oxygen therapy
— Ensure all patients receive annual influenza vaccine immunization and are up to date with pneumococcal vaccine
— Consider mucolytic therapy for patients with moderate to severe COPD who have had one or more
exacerbations in the past year
Develop a support network — Provide patients with self-management education as well as information on where to access support groups
Manage exacerbation — Consider developing a GP management plan and organizing a Home Medicines Review

Abbreviation: GP, general practitioner.
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Materials and methods

The study used the administrative claims data from the
Australian Government Department of Veterans’ Affairs
(DVA). The dataset contains details of all prescription
medicines, hospitalizations, medical services, and allied health
services which have been subsidized by DVA. The DVA
dataset contains records for a current population of 220,000
members of the Australian veteran community, which includes
veterans and war widows and widowers. The median age of
the DVA treatment population is 80. Veterans, war widows
and widowers, and dependents are eligible for DVA health
cards. There are different types of DVA health cards and
services covered by each card; gold card holders are eligible
for all health services that DVA funds.!* The DVA maintains
a client file that includes data on sex, date of birth, date of
death, and family status. Medications are coded in the dataset
according to the World Health Organization Anatomical
Therapeutic Chemical (ATC) classification system!* and the
Pharmaceutical Benefits Schedule (PBS) item codes.'* Hospi-
talizations are coded according to the International Statistical
Classification of Diseases and Related Health Problems, Tenth
Revision, Australian Modification (ICD-10-AM).'

This study included all gold card holders aged 50 years
and above who were using medicines for COPD in April
2016. Individuals using medicines for COPD and also using
medicines for other relevant diagnoses (eg, asthma) were
included. To determine what medicines patients were using
in April 2016, a run-in period from January to March 2016
and a run-out period from May to June 2016 was established.
Duration of use of the dispensed medicines was calculated
from the data and represented the time period within which
75% of individuals returned for a refill of the prescriptions.
Individuals were considered continuous users of the medi-
cines if they had sufficient supply to last for the full 30 days
of April 2016.

Medicines with listings restricted to COPD were included
in the analysis. Ipratropium, ATC code RO3BB01, which was
an unrestricted listing, but is predominantly used for COPD,
was also included. Medicines were selected by relevant ATC
or PBS codes: LAMAs (tiotropium ATC code RO3BB04,
aclidinium ATC code RO3BBO05, glycopyrronium ATC code
R0O3BB06, umeclidinium ATC code RO3BB07), LABAs
(indacaterol ATC code RO3AC18), inhaled corticosteroids
and LABA combination products (fluticasone + salmeterol
restricted to COPD use PBS item code 8432T or 85191;
budesonide + eformoterol, restricted to COPD use PBS
item code 10018G or 8750M; fluticasone + vilanterol,
selected strengths PBS item code 10199T), and LAMA and

LABA combination products (glycopyrronium + indacaterol
ATC code RO3AL04, umeclidinium + vilanterol ATC code
RO3ALO03, tiotropium + olodaterol ATC code RO3ALO6,
aclidinium + eformoterol ATC code RO3ALO0S5). All the
abovementioned medicines were either on the “Restricted
benefits” or “Authority required benefits” on the Pharma-
ceutical Benefits Scheme.'” This means that the medicines
can only be prescribed for specific therapeutic uses, which
in this study means only to patients with COPD diagnosis.
Analyses were undertaken to determine if individuals were
using mono, dual, triple, or quadruple therapy to manage
COPD. Quadruple therapy means the use of any four medi-
cines including use of relievers or use of duplicate medicines.
A conservative estimate of concurrent therapy was defined,
requiring concomitant use of the therapies for the full 30 days
of April 2016.

COPD exacerbations in the previous year were exam-
ined as markers of disease severity using the following
end points: 1) hospitalization for COPD (ICD-10-AM'¢
diagnosis codes J42, J43, and J44 as a combined end
point), or 2) dispensing of systemic corticosteroids (ATC
code HO2AB). Rate of hospitalization for pneumonia, a
potential adverse event of inhaled corticosteroid use, was
also assessed using ICD-10-AM diagnosis codes J12—-J18
inclusive.

With regard to assessment of service use and medicines
for other conditions, the following criteria were assessed
in the year prior to April 2016: 1) percentage with a visit
to an exercise physiologist (DVA Fee Schedule'® EP10-
EP29), 2) percentage with a visit to a physiotherapist (DVA
Fee Schedule PH10-PH29), 3) percentage on osteoporosis
medicines (at least one dispensing, PBS item codes 08511Y,
09012H, 09183H, 09351E, 04443W, 04444X, 08481J,
08621R, 09391G, 08972F, 04059P, 08899J, 08973G,
04380M, 09147K, 08974H, 09288W, 08056B, 03036T,
09411H, 05457F, 08363E, 02220W, 02273P, 02254P,
02191H, 02224C, 02194L, 02215N), 4) percentage having
had medicines for anxiety (ATC code NO5B), 5) percentage
having had medicines for depression (ATC group NO6A
excluding NO6AX 12, NO6AA09), 6) percentage having seen
a respiratory specialist (Medicare group A03 or A04, where
specialty code = 014 or 094 — thoracic medicine special-
ist). For the following two items, use was examined over a
1-year period and a 2-year prior period based on administra-
tive rules for claims allowed over time: 1) percentage with
a general practitioner (GP) management plan (Medicare
Benefits Schedule [MBS] service item codes' 721-734 inclu-
sive) and 2) percentage with a Home Medicines Review!?
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(MBS service item codes 900, 903). Use of services was
stratified by types of therapy (mono, dual, triple, or quadruple
therapy) and by COPD exacerbations (hospitalization or
corticosteroid dispensing).

Ethics

This study was approved by the University of South Australia
Human Research Ethics Committee and DVA’s Human
Research Ethics Committee. The data that support the
findings of this study are available from the Australian
Government DV As but restrictions apply to the availability
of these data, which were used under license for the current
study, and so are not publicly available.

Results

Use of medicines for COPD
Of the 143,261 gold card holders aged 50 years and older
in April 2016, 12,623 (8.8%) were on medicines for COPD.
The median age of the COPD cohort was 85 years, 47% were
women, and 16.0% lived in residential aged care facilities.
Of the total COPD population, 53.6% were dispensed
tiotropium, 33.3% fluticasone and salmeterol, 12.6% budes-
onide and eformoterol, and 5.0% indacaterol (Table 2).
When considering multiple COPD medicine use, 41.7%
were managed on monotherapy, 36.3% on dual therapy,
20.5% on triple therapy, and 1.5% on more than three
COPD medicines. Monotherapy included predominantly
tiotropium (80%), followed by indacaterol (5%). Dual
therapy included predominantly fluticasone and salmeterol
(51%), followed by budesonide and eformoterol (19%)

Table 2 Percentage of veterans on medicines for COPD (as
a proportion of the total veteran population on medicines for
COPD)

Medicine n (%)
Tiotropium 6,761 (53.6)
Fluticasone + salmeterol 4,198 (33.3)
Budesonide + eformoterol 1,588 (12.6)
Indacaterol 636 (5.0)
Indacaterol + glycopyrronium 624 (4.9)
Ipratropium 536 (4.3)
Glycopyrronium 407 (3.2)
Aclidinium 348 (2.8)
Fluticasone + vilanterol 268 (2.1)
Umeclidinium + vilanterol 249 (2.0)
Umeclidinium 219 (1.7)
Tiotropium + olodaterol 58 (0.5)
Aclidinium + eformoterol 49 (0.4)

Note: The percentage does not add up to 100% because veterans can be on more
than one medicine or combination products.

or indacaterol and glycopyrronium (12%). Triple therapy
comprised predominantly salmeterol with fluticasone plus
tiotropium (59%), or budesonide and eformoterol plus
tiotropium (20%). Only 187 persons (1.5%) were on more
than three COPD medicines concurrently. This was most
commonly fluticasone with salmeterol plus tiotropium and
ipratropium (21%).

In the previous year, 1,160 (9.2%) cases were hos-
pitalized for COPD, 4,183 (33.1%) had an exacerbation
(as measured by systemic corticosteroid use), and 709 (5.6%)
had a hospitalization for pneumonia (Table 3). People with
three or more therapies were more likely to have had COPD
hospitalizations in the previous year (triple therapy: rate ratio
[RR]2.31,95% CI 2.08-2.57; more than three therapies: RR
5.76, 95% CI 4.77-6.96) when compared with people on
monotherapy (Table 4). People on multiple therapies were
more likely to have had COPD exacerbation (as measured
by systemic corticosteroid use) (Table 4). Similarly, people
on multiple therapies (triple therapy or more than three
therapies) were more likely to have had hospitalization for
pneumonia (Table 4).

When considering the potential for duplication of therapy,
while 69% of the population were on at least one LAMA,
and only 0.48% were on at least two LAMASs concurrently.
Similarly, while 60% of the population were on at least one
LABA, only 3% were on two or more LABAs concurrently.
Overall, just under half (46%) were using inhaled corti-
costeroids, but only 0.15% were on two different inhaled
corticosteroids concurrently. Just under half of the cohort
(48%, n=6,051) were not dispensed any other respiratory
medicines (eg, short-acting beta-agonists or other medi-
cines for asthma), 41% (n=5,196) were dispensed one other
respiratory medicine, and 10% (n=1,255) were dispensed
two medicines.

Use of health services for COPD

Less than 10% of persons with COPD had a claim for a visit
to an exercise physiologist in the previous 12 months, a prac-
titioner who may be expected to provide exercise services
(Tables 5 and 6). Additionally, less than a third had a claim
for a physiotherapist visit in the prior 12 months, another
practitioner who may be expected to provide pulmonary
rehabilitation services (Tables 5 and 6). Those with prior
COPD hospitalizations were more likely to receive all types
of services except exercise physiology services and Home
Medicines Reviews than those who did not (Table 6). Those
with prior exacerbations were more likely to receive all
services except exercise physiology services than those who
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Table 3 Number of prior exacerbations by type of therapy

Therapy Number of Prior Rate per Prior systemic Rate per Prior Rate per
exacerbations COPD | year corticosteroids | year pneumonia I year

Monotherapy 0 4,866 (92.5%) 3,822 (72.6%) 4,985 (94.7%)

(n=5,262) | 269 (5.1%) 0.051 648 (12.3%) 0.123 206 (3.9%) 0.039
2 79 (1.5%) 0.015 238 (4.5%) 0.045 53 (1.0%) 0.010
>3 48 (0.9%) 0.009 554 (10.5%) 0.105 18 (0.3%) 0.003

Dual therapy 0 4,259 (92.9%) 3,068 (66.9%) 4,373 (95.3%)

(n=4,587) | 219 (4.8%) 0.048 688 (15.0%) 0.150 164 (3.6%) 0.036
2 67 (1.5%) 0.015 247 (5.4%) 0.054 39 (0.9%) 0.009
>3 42 (0.9%) 0.009 584 (12.7%) 0.127 I'1(0.2%) 0.002

Triple therapy 0 2,213 (85.5%) 1,481 (57.3%) 2,382 (92.1%)

(n=2,587) | 236 (9.1%) 0.091 426 (16.5%) 0.165 153 (5.9%) 0.059
2 64 (2.5%) 0.025 200 (7.7%) 0.077 36 (1.4%) 0.014
>3 74 (2.9%) 0.029 480 (18.6%) 0.186 16 (0.6%) 0.006

More than 0 125 (66.8%) 69 (36.9%) 174 (93.1%) 0.931

three therapies | 34 (18.2%) 0.182 35 (18.7%) 0.187 9 (4.8%) 0.048

(n=187) 2 10 (5.4%) 0.054 15 (8.0%) 0.008 1 (0.5%) 0.005
>3 18 (9.6%) 0.096 68 (36.4%) 0.364 3 (1.6%) 0.016

did not (Table 5). Between 35% and 40% of individuals had
received a GP management plan in the previous 1 year, while
between 40% and 50% of persons had received a GP manage-
ment plan in the previous 2 years (Tables 5 and 6). Home
Medicines Reviews, which are recommended for checking
inhaler technique, were claimed for less than 15% of persons
with COPD in the previous year (Tables 5 and 6).

Discussion
In the current study, more than three-quarters of the cohort
(78%) were managed on either monotherapy or dual therapy,
consistent with the guideline recommendations.” One-fifth
(21%) were on triple therapy and only 1.5% were on more
than three COPD medicines. Tiotropium was the medicine
most commonly used to manage COPD, although uptake of
the new LAMASs and combination products is increasing."
People who had more exacerbations and hospitalizations
for COPD were on more COPD medicines (dual, triple, or
more than three therapies). Health services for COPD were
not widely used by this cohort with COPD, with less than
a third having a claim for a service by physiotherapist visit
or exercise physiologist in the previous 12 months, both
practitioners who may be expected to provide pulmonary
rehabilitation services. Services to assist with care coordina-
tion in the form of GP management plans were only claimed
by half of the cohort, while services supporting appropriate
medicine use were claimed by less than one in six cases,
despite high levels of inhaler use and multiple inhaler use
in the cohort.

There were low levels of duplicate therapy (3.7%); how-
ever, given the prevalence of COPD nationally, a significant

number of persons may be inappropriately receiving
duplicate therapy. Our results are similar to that reported
in the 2017 Drug Utilization Sub Committee post-market
review of COPD medicines where 3.6% of COPD patients
were at risk of duplicate therapy.*

The prevalence of use of three or more medicines in our
study cohort (22%) was similar to that found in a study of
the US Veterans Affairs health system; 29% were dispensed
three or more medication classes in 1 year.?! In terms of the
rate of exacerbations, 9.2% of our study cohort were hos-
pitalized for COPD. Our findings are comparable to a 2016
study conducted in the UK (n=8,811 COPD patients) where
10% of patients experienced a COPD exacerbation and 2%
were hospitalized for COPD.*

The COPD-X guideline recommends the use of inhaled
corticosteroids in patients with moderate to severe COPD
with a FEV, of less than 50% of predicted normal and fre-
quent exacerbations.”!" However, studies have shown that
there has been frequent and potentially inappropriate use
of inhaled corticosteroids among those considered at low
risk.??* A cross-sectional study of 24,957 COPD patients
in UK reported that over half of the patients categorized as
“low-risk group” were inappropriately given inhaled corti-
costeroids, either alone or in combination with a LAMA.?
Similarly, a cross-sectional study of 3,183 COPD patients
in five European countries and in the US reported that half
of patients categorized as “low-risk group” were receiving
inhaled corticosteroids/LABA.?* In the low-risk group, over
70% of patients did not have an exacerbation in the prior year.
In our study population, approximately half of the cohort was
using inhaled corticosteroids, while only a third had had an
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Table 5 Use of services stratified by monotherapy or multiple therapies for COPD

Monotherapy Dual therapy Triple therapy Quadruple + therapy P-value, chi-squared test
One year prior
Exercise physiologist 448 (8.5%) 367 (8.0%) 172 (6.7%) 23 (12.3%) 0.0046
Physiotherapist 1,691 (32.1%) 1,507 (32.9%) 835 (32.3%) 67 (35.8%) 0.66
Osteoporosis medicines 979 (18.6%) 869 (18.9%) 541 (20.9%) 51 (27.3%) 0.0030
Anxiety 755 (14.4%) 658 (14.3%) 386 (14.9%) 33 (17.7%) 0.56
Depression 1,808 (34.4%) 1,561 (34.0%) 962 (37.2%) 84 (44.9%) 0.0010
Respiratory specialist 1,026 (19.5%) 994 (21.7%) 765 (29.6%) 85 (45.5%) <0.001
GP management plan 1,948 (37.0%) 1,781 (38.8%) 1,011 (39.1%) 82 (43.9%) 0.065
Home Medicines Reviews 563 (10.7%) 458 (10.0%) 294 (11.4%) Il (5.9%) 0.050
Two years prior
GP management plan 2,474 (47.0%) 2,200 (48.0%) 1,246 (48.2%) 104 (55.6%) 0.11
Home Medicines Reviews 923 (17.5%) 769 (16.8%) 474 (18.3%) 29 (15.5%) 0.34

Abbreviation: GP, general practitioner.

A limitation of this study is that we did not assess smoking
cessation products in those who may still smoke, as it is not
possible to determine smoking status from DV A health claims
data. Results on health service use and treatment of comorbid
condition were based on DV A health claims data, and so may
not reflect the actual number of persons who initiated certain
behavioral changes or received certain treatments, such as
extent to which exercise programs were fulfilled. We did not
assess medication adherence. Similarly, since results were
based on health claims data, we do not have data for use of
medicines and health service for individuals who did not return
for a refill of the prescriptions within the study period.

Our study was limited by its reliance on administrative
health claims data which meant our analysis was based on
the different numbers and types of medicines used for COPD.
This may have led to an underestimation of the number of
people with COPD. We were not able to classify patients
according to lung function data. Some patients may have

Table 6 Use of services stratified by prior exacerbations of COPD

been referred to public hospital for use of health services and
therefore not included in our analysis. Our data are limited
to older Australian population. Our results are likely to be
generalizable to all older Australians as they had similar
rates of medicine use and health services when compared
with Australian veterans;***° however, the generalizability
to younger population groups is not known.

Conclusion

More than three-quarters of persons aged 50 years and above
with COPD were managed on either monotherapy or dual ther-
apy, consistent with the guideline recommendations. Almost
one-quarter were on three or more therapies, which will cre-
ate challenges for multiple device management. There was
evidence of duplication of therapy, highlighting that prescrib-
ers need to be alert to the active ingredients in combination
products to avoid inadvertent duplication. Many services that
may benefit persons with COPD appear to be underutilized.

Prior COPD No prior P-value, Prior No prior P-value,
hospitalization COPD chi-squared corticosteroid corticosteroid chi-squared
hospitalization test dispensing dispensing test
One-year prior
Exercise physiologist 75 (6.5%) 935 (8.2%) 0.043 310 (7.4%) 700 (8.3%) 0.085
Physiotherapist 483 (41.6%) 3,617 (31.6%) <0.001 1,542 (36.9%) 2,558 (30.3%) <0.001
Osteoporosis medicines 256 (22.1%) 2,184 (19.1%) 0.013 942 (22.5%) 1,498 (17.8%) <0.001
Anxiety 232 (20.0%) 1,600 (14.0%) <0.001 683 (16.3%) 1,149 (13.6%) <0.001
Depression 453 (39.1%) 3,962 (34.6%) 0.0023 1,557 (37.2%) 2,858 (33.9%) <0.001
Respiratory specialist 553 (47.7%) 2,317 (20.2%) <0.001 1,399 (33.4%) 1,471 (17.4%) <0.001
GP management plan 475 (41.0%) 4,347 (37.9%) 0.043 1,682 (40.2%) 3,140 (37.2%) 0.0011
Home Medicines Reviews 131 (11.3%) 1,195 (10.4%) 0.36 479 (11.5%) 847 (10.0%) 0.015
Two years prior
GP management plan 587 (50.6%) 5,437 (47.4%) 0.039 2,084 (49.8%) 3,940 (46.7%) <0.001
Home Medicines Reviews 227 (19.6%) 1,968 (17.2%) 0.040 804 (19.2%) 1,391 (16.5%) <0.001
Abbreviation: GP, general practitioner.
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A focus on improving the use of non-pharmacological services
to support COPD management appears warranted.

Acknowledgments

This work was funded by DV A as part of the Veterans” Medi-
cines Advice and Therapeutics Education Services (Veterans’
MATES) program. DVA reviewed this manuscript before
submission but played no role in study design, execution,
analysis or interpretation of data, writing of manuscript, or
decision to submit the paper for publication.

Author contributions

RL participated in data analysis and drafted the manuscript.
MK performed the data analysis and assisted in study design.
EER conceived and designed the study, and critically revised
the manuscript for important intellectual content. All authors
contributed to data analysis, drafting and revising the article,
gave final approval of the version to be published, and agree
to be accountable for all aspects of the work.

Disclosure

EER is supported by the National Health and Medical
Research Council (NHMRC) grant (GNT 1110139). The
authors report no other conflicts of interest in this work.

References

1. Australian Institute of Health and Welfare [webpage on the Internet].
COPD (chronic obstructive pulmonary disease); 2016. Available from:
https://www.aihw.gov.au/reports/asthma-other-chronic-respiratory-
conditions/copd-chronic-obstructive-pulmonary-disease/data. Accessed
September 18, 2017.

2. Australian Institute of Health and Welfare [webpage on the Internet].
Australian Burden of Disease Study: Impact and Causes of Illness and
Death in Australia 2011; 2016. Available from: https:/www.aihw.gov.
au/getmedia/d4df9251-c4b6-452f-a877-8370b6124219/19663.pdf.
aspx?inline=true. Accessed September 15, 2017.

3. Australian Institute of Health and Welfare [webpage on the Internet].
Web Update: Potentially Preventable Hospitalisations in 2015-16;
2017. Available from: http://myhealthycommunities.gov.au/our-reports/
potentially-preventable-hospitalisations-update/july-2017. Accessed
September 20, 2017.

4. McKenzie DK, Frith PA, Burdon JG, Town GI; Australian Lung Founda-
tion; Thoracic Society of Australia and New Zealand. The COPDX Plan:
Australian and New Zealand Guidelines for the management of Chronic
Obstructive Pulmonary Disease 2003. Med J Aust. 2003;178 Suppl:
S7-S39.

5. YangIA, BrownJL, George J, et al. COPD-X Australian and New Zealand
guidelines for the diagnosis and management of chronic obstructive pul-
monary disease: 2017 update. Med J Aust. 2017;207(10):436-442.

6. The COPD-X Plan [webpage on the Internet]. The COPD-X Plan:
Australian and New Zealand Guidelines for the Management of
Chronic Obstructive Pulmonary Disease 2018; 2018. Available from:
https://copdx.org.au/copd-x-plan/. Accessed July 8, 2018.

7. Yang IA, Dabscheck E, George J, Zwar N [webpage on the Internet].
The COPD-X Plan: Australian and New Zealand Guidelines for the
Management of Chronic Obstructive Pulmonary Disease 2017. Ver-
sion 2.51; 2017. Available from: http://copdx.org.au/copd-x-plan/.
Accessed January 23, 2018.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Vogelmeier CF, Criner GJ, Martinez FJ, et al. Global Strategy for the Diag-

nosis, Management, and Prevention of Chronic Obstructive Lung Disease
2017Report. GOLD Executive Summary. Am.J Respir Crit Care Med.2017,
195(5):557-582.

. Rojas-Reyes MX, Garcia Morales OM, Dennis RJ, Karner C. Combination

inhaled steroid and long-acting beta(2)-agonist in addition to tiotropium
versus tiotropium or combination alone for chronic obstructive pulmo-
nary disease. Cochrane Database Syst Rev. 2016;(6):CD008532.

. Singh D, Papi A, Corradi M, et al. Single inhaler triple therapy versus

inhaled corticosteroid plus long-acting 32-agonist therapy for chronic
obstructive pulmonary disease (TRILOGY): a double-blind, parallel
group, randomised controlled trial. Lancet. 2016;388(10048):963-973.
Australian Government Department of Health [homepage on the Internet].
Pharmaceutical Benefits Scheme; 2017. Available from: http://www.pbs.
gov.au/medicine/item/8432T. Accessed September 21, 2017.
Australian Government Department of Health [webpage on the Inter-
net]. Medication Management Reviews; 2014. Available from: http:/
www.health.gov.au/internet/main/publishing.nsf/Content/medication_
management_reviews.htm. Accessed July 6, 2018.

Australian Government Department of Veterans” Affairs [homepage
on the Internet]. DVA health cards. Available from: https://www.dva.
gov.au/providers/dva-health-cards. Accessed July 6, 2018.

WHO Collaborating Centre for Drug Statistics Methodology [homepage
on the Internet]. ATC/DDD Index 2017. Available from: https:/www.
whocc.no/atc_ddd_index/. Accessed May 29, 2017.

Australian Government Department of Human Services [webpage on
the Internet]. Pharmaceutical Benefits Schedule Item Reports; 2017.
Available from: http://medicarestatistics.humanservices.gov.au/
statistics/pbs_item.jsp. Accessed September 21, 2017.

Australian Consortium for Classification Development. The Inter-
national Statistical Classification of Diseases and Related Health
Problems, Tenth Revision, Australian Modification (ICD-10-AM/
ACHI/ACS). 10th ed. Darlinghurst, NSW: Independent Hospital Pricing
Authority; 2017.

Pharmaceutical Benefits Scheme [webpage on the Internet]. About the
PBS; 2018. Available from: http://www.pbs.gov.au/info/about-the-
pbs#Constraints_on_prescribers. Accessed April 27, 2018.
Australian Government Department of Veterans” Affairs [homepage
on the Internet]. Fee Schedules. Available from: https://www.dva.gov.
au/providers/fee-schedules. Accessed July 6, 2018.

Australian Government Department of Health [homepage on the Internet].
MBS Online. Available from: http://www.mbsonline.gov.au/internet/
mbsonline/publishing.nsf/Content/Home. Accessed July 6, 2018.
Pharmaceutical Benefits Scheme [webpage on the Internet]. Post-market
Review of Chronic Obstructive Pulmonary Disease (COPD) Medicines;
2017. Available from: http://www.pbs.gov.au/reviews/copd-public-
consult-files-pages/6-tor5-public-consultation.pdf. Accessed December
12,2017.

Solem CT, Lee TA, Joo MJ, Lambert BL, Walton SM, Pickard AS.
Complexity of medication use in newly diagnosed chronic obstructive
pulmonary disease patients. Am J Geriatr Pharmacother. 2012;10(2):
110-122.

Edwards SC, Fairbrother SE, Scowcroft A, Chiu G, Ternouth A,
Lipworth BJ. The burden of chronic obstructive pulmonary disease
associated with maintenance monotherapy in the UK. Int J Chron
Obstruct Pulmon Dis. 2016;11:2851-2858.

Price D, West D, Brusselle G, et al. Management of COPD in the UK
primary-care setting: an analysis of real-life prescribing patterns. Int J
Chron Obstruct Pulmon Dis. 2014;9:889-904.

Vestbo J, Vogelmeier C, Small M, Higgins V. Understanding the GOLD
2011 Strategy as applied to a real-world COPD population. Respir Med.
2014;108(5):729-736.

Chordo P, Pereira AM, Fonseca JA. Inhaler devices in asthma and
COPD - an assessment of inhaler technique and patient preferences.
Respir Med. 2014;108(7):968-975.

Lavorini F, Magnan A, Dubus JC, et al. Effect of incorrect use of dry
powder inhalers on management of patients with asthma and COPD.
Respir Med. 2008;102(4):593-604.

submit your manuscript

3092

Dove

International Journal of COPD 2018:13


www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.aihw.gov.au/reports/asthma-other-chronic-respiratory-conditions/copd-chronic-obstructive-pulmonary-disease/data
https://www.aihw.gov.au/reports/asthma-other-chronic-respiratory-conditions/copd-chronic-obstructive-pulmonary-disease/data
https://www.aihw.gov.au/getmedia/d4df9251-c4b6-452f-a877-8370b6124219/19663.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/d4df9251-c4b6-452f-a877-8370b6124219/19663.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/d4df9251-c4b6-452f-a877-8370b6124219/19663.pdf.aspx?inline=true
http://myhealthycommunities.gov.au/our-reports/potentially-preventable-hospitalisations-update/july-2017
http://myhealthycommunities.gov.au/our-reports/potentially-preventable-hospitalisations-update/july-2017
https://copdx.org.au/copd-x-plan/
http://copdx.org.au/copd-x-plan/
http://www.pbs.gov.au/medicine/item/8432T
http://www.pbs.gov.au/medicine/item/8432T
http://www.health.gov.au/internet/main/publishing.nsf/Content/medication_management_reviews.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/medication_management_reviews.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/medication_management_reviews.htm
https://www.dva.gov.au/providers/dva-health-cards
https://www.dva.gov.au/providers/dva-health-cards
https://www.whocc.no/atc_ddd_index/
https://www.whocc.no/atc_ddd_index/
http://medicarestatistics.humanservices.gov.au/statistics/pbs_item.jsp
http://medicarestatistics.humanservices.gov.au/statistics/pbs_item.jsp
http://www.pbs.gov.au/info/about-the-pbs#Constraints_on_prescribers
http://www.pbs.gov.au/info/about-the-pbs#Constraints_on_prescribers
https://www.dva.gov.au/providers/fee-schedules
https://www.dva.gov.au/providers/fee-schedules
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Home
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Home
http://www.pbs.gov.au/reviews/copd-public-consult-files-pages/6-tor5-public-consultation.pdf
http://www.pbs.gov.au/reviews/copd-public-consult-files-pages/6-tor5-public-consultation.pdf

Dove

Use of medicines and health services for COPD

217.

28.

29.

Lung Foundation Australia [webpage on the Internet]. Lung Foundation
Australia 2015 Pulmonary Rehabilitation Survey; 2015. Available from:
https://lungfoundation.com.au/health-professionals/clinical-resources/
publications/. Accessed July 24, 2018.

Johnston KN, Young M, Grimmer KA, Antic R, Frith PA. Barriers
to, and facilitators for, referral to pulmonary rehabilitation in COPD
patients from the perspective of Australian general practitioners: a
qualitative study. Prim Care Respir J. 2013;22(3):319-324.

Tooth LR, Hockey R, Treloar S, McClintock C, Dobson A. Does
government subsidy for costs of medical and pharmaceutical ser-
vices result in higher service utilization by older widowed women in
Australia? BMC Health Serv Res. 2012;12(1):179.

International Journal of COPD

Publish your work in this 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.

30. Australian Institute of Health and Welfare [webpage on the Inter-

net]. Health Care Usage and Costs: A Comparison of Veterans and
War Widows and Widowers with the Rest of the Community; 2002.
Available from: http://www.aihw.gov.au/WorkArea/DownloadAsset.
aspx?1d=6442459409. Accessed June 15, 2017.

Dove

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.

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

International Journal of COPD 2018:13

submit your manuscript

Dove

3093


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
https://lungfoundation.com.au/health-professionals/clinical-resources/publications/
https://lungfoundation.com.au/health-professionals/clinical-resources/publications/
http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=6442459409
http://www.aihw.gov.au/WorkArea/DownloadAsset.aspx?id=6442459409

	Publication Info 4: 


