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Objectives: To describe the trends in pharmacologic treatment for patients newly diagnosed

with chronic obstructive pulmonary disease (COPD) in Alberta, Canada.

Methods: We linked Alberta health databases to identify patients aged ≥35 years with

incident COPD between April 2010 and March 2017. Incident cases were defined as those

who did not have a hospitalization or outpatient visit with COPD in the previous 2 years.

Patients were categorized into two groups: 1) incident cases at a hospital and 2) incident

cases at an outpatient clinic, and both were followed until death or being censored by 31

March 2018. Utilization of COPD medication for 30 days following incident event and

adherence in maintenance therapy over time were reported.

Results: The study included 33,169 patients with incident COPD (hospital: 9,089; out-

patient: 24,080). In 18,666 (56.3%) patients starting medication within 30 days of the

incident event (2010: 52.7%; 2016: 56.6%; p=0.002), SABA (60.5%) and LABA/ICS

(41.6%) were most commonly used. ICS (without LABA) was used in 14.2% and was

used as monotherapy in 4.5% of patients. The proportion of patients who initiated any ICS

was similar (hospital: 56.7%; outpatient: 55.7%; p=0.194) and decreased in both settings

over time (p<0.001). Drug adherence during the first year after the incident event was 54.3%,

higher among hospital patients (66.5% vs 48.9%; p<0.001), and improved over time (2010:

53.4%; 2016: 57.4%; p<0.001).

Conclusion: The initiation of and adherence to pharmacologic therapy for patients with

COPD is low but improves over time. While SABA and LABA/ICS are most commonly

used, ICS utilization decreases over time.
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Introduction
Chronic obstructive pulmonary disease (COPD) is common, preventable, and treatable.

The aim of treatment is to relieve symptoms, prevent, and treat exacerbations, mitigate

disease progression, enhance quality of life, and reduce mortality.1 Despite the best

available therapy, COPD was one of the leading causes of life years lost in 2016

globally, and is a leading cause of mortality and morbidity in Canada.2,3 COPD is

common among the elderly. The prevalence of COPD in Canada could be as high as

12%, and it is expected to increase further as the Canadian population ages.4,5

In combination with non-pharmacologic approaches (e.g., smoking cessation, physi-

cal activity, and pulmonary rehabilitation), pharmacologic therapy is an important

component of an effective management plan for patients with COPD. It improves health
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status and reduces symptoms (e.g., dyspnea, cough, and spu-

tum), frequency and severity of exacerbations, and hospital

admissions.6

There are a number of studies evaluating initiation of

drug therapy after the first COPD diagnosis. In a popula-

tion-based study between 1997 and 2012 in Manitoba,

Canada, Falk et al reported a significant number of patients

with COPD not taking any medication during follow-up,

overuse of inhaled corticosteroids (ICS)-containing regi-

mens, and an increasing trend in the use of long-acting

bronchodilator (LABD)-containing medications.7

Similarly, Ford et al reported a strong increase in the use

of short-acting β-2 agonists (SABA), LABD, and ICS

between 1999 and 2010 in the United States.8 In terms of

guideline adherence, only 34% of patients in a study in

Quebec and Ontario, Canada, were reported to have treat-

ments that follow guideline recommendations. This percen-

tage is on par with results of a study in Denmark where the

use of and adherence to COPD medication were low.9,10

Alberta, Canada, has an integrated, publicly funded,

and universally covered health care system with a single,

province-wide institutional service provider (Alberta

Health Services) serving a population of over four million

people in a large geographical area. Prescription drugs are

funded by both public and private programs. Currently,

little is known about the trends in pharmacologic treatment

for COPD in Alberta. Accordingly, we described the use

of pharmacologic therapies for patients newly diagnosed

with COPD in the province from fiscal years (FYs) 2010

to 2016 (1 April 2010 to 31 March 2017) in relation to

guideline recommendations in place during the timeframe

of this study.

Methods
Data Source And Study Population
We conducted a retrospective cohort study using six linked

administrative health databases in Alberta: National

Ambulatory Care Reporting System, Discharge Abstract

Database, Practitioner Claims, Pharmaceutical Information

Network, Alberta Health Care Insurance Plan (AHCIP)

Registry, and Vital Statistics.11 The available data ele-

ments in Alberta’s administrative health databases have

been described elsewhere.12,13

Patients aged ≥35 years with incident COPD between 1

April 2010 and 31 March 2017 (FYs 2010 to 2016) who

were registrants of the AHCIP were included. A patient

was considered to have COPD if they had a hospitalization

or an outpatient visit with COPD as the primary diagnosis

(International Classification of Diseases [ICD], 10th revi-

sion, codes J41, J42, J43, and J44). This case definition

has a sensitivity of 85% and a specificity of 78.4%, and

has been previously used in research.14,15 Incident cases

were defined as those who did not have a hospitalization or

ambulatory care visit with COPD as either the primary

reason or comorbidity in the previous 2 years. Patients

were categorized into two groups: 1) incident cases iden-

tified at a hospital (hospital patients); and 2) incident cases

identified at an outpatient clinic (outpatient patients). The

index date indicated when a patient was discharged from

the hospital or outpatient clinic with incident COPD. For

patients who visited an outpatient clinic with COPD and

were admitted to hospital within 1 day, the hospital dis-

charge date was selected as the index date. We further

excluded patients who had at least two dispensations of

tiotropium, ipratropium, aminophylline, or theophylline

within 2 years prior to the index event, as well as patients

who died during the index event.

Patients were followed from index date until death,

moving out of the province, or being censored by 31

March 2018, representing a minimum follow-up of 12

months for all patients. Study design is presented in

Supplemental Figure S1.

Drugs For COPD
We categorized pharmacologic therapies for patients with

COPD into 10 groups, according to recommendations by the

Global Initiative for Chronic Obstructive Lung Disease

(GOLD): short-acting bronchodilators (SABD) ([1] short-act-

ing β-agonists [SABA], [2] short-acting muscarinic antago-

nists [SAMA], and [3] combination SABA/SAMA in one

device); long-acting bronchodilators (LABD) ([4] long-acting

β-agonists [LABA], [5] long-acting muscarinic antagonists

[LAMA], [6] combination LABA/LAMA in one device, and

[7] combination LABA/inhaled corticosteroids [ICS] in one

device); [8] ICS; [9] methylxanthines; and [10] phosphodies-

terase-4 inhibitors (see Supplemental Table S1).1 A variety of

COPDmedication is available in Canada and was listed in the

Alberta Drug Benefit Formulary during the study period (see

Supplemental Table S2).16,17 As the GOLD guidelines are

followed by many Canadian pulmonologists and there was

not a significant change in drug recommendations during the

study period, we used the 2006 and 2017 versions of these

guidelines in this study.1,18,19 The latest Canadian Thoracic

Society (CTS) position statement on pharmacotherapy for

patients with COPD was only made available in December
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2017; therefore, we used the previous CTS recommendations

for management of COPD (2007) and the highlights for

primary care (2008) as criteria for assessing Canadian guide-

line adherence.6,20,21

Main Outcomes
The main outcome was the annual rate of utilization of

each drug group, which was defined as the proportion of

newly diagnosed patients taking a drug group within 30

days of the incident event out of the total newly diagnosed

patients in a year. Other outcomes were the distribution of

the utilization of each drug group by sex and age (35–59,

60–69, 70–79, and ≥80 years) and by type of incident case

(hospital or outpatient setting), drug adherence, and any

changes in the proportion of patients taking maintenance

therapy over time from the incident event. We also docu-

mented the use of antibiotics (Anatomical Therapeutic

Chemical [ATC] code J) in addition to COPD medication.

Statistical Analysis
Patient characteristics were summarized using means (± stan-

dard deviation), medians (interquartile ranges), counts, and

percentages, as appropriate. The Student T-test or Kruskal-

Wallis and χ2 tests were used for continuous and categorical

variables, respectively. Patient median household income was

based on the 2010 Canada census, and residency (urban or

rural) was based on the second digit of the postal code.22,23

Previously validated ICD codes were used to identify patient

comorbidities and calculate Charlson comorbidity score.24

Comorbidities were considered to be present if they were

recorded in any secondary field for a hospitalization or ambu-

latory care visit for incident COPD or in any field for hospi-

talizations or ambulatory care visits during the 2 years prior to

the incident event.

We calculated drug utilization for incident COPD for

each drug group. A drug dispensation was considered to be

prescription initiated for incident COPD if it was first

dispensed within 30 days of the index date. If a second

dispensation was within 7 days of the first dispensation, it

was considered part of the first dispensation.7 A 30-day

cut-off was selected based on a practice in Alberta where

patients with COPD are usually given a sample of 2 to 4

weeks of drug supply upon discharge. We conducted a

sensitivity analysis where we explored drug utilization

within 7 days of the index date to examine the effect of

the time from incident event to drug utilization. Drug

adherence was examined among patients who utilized

COPD medication within 30 days of their index date and

was defined as the proportion of days with drugs out of the

number of eligible days each year after the index date (e.

g., number of days from the index date to the end of the

year or censored date, whichever came first). If the number

of days with drugs was greater than the number of eligible

days in that year (e.g., drug dispensation occurred close to

the end of that year), then the number of excess days was

carried over to the next year. In addition, we calculated

drug utilization during each of the 5 years after the inci-

dent event regardless of when it was started. Univariate

logistic regression was used for trends of drug utilization.

All analyses were performed using Stata version 14

(Stata Corporation, College Station, Texas) and R version

3.5.2 (R Foundation for Statistical Computing, Vienna);

two-sided p-values <0.05 were considered statistically sig-

nificant. This study was approved by the Health Research

Ethics Board at the University of Alberta (IRB number:

Pro00078657).

Results
There were 55,947 hospitalizations and 135,470 outpatient

visits with COPD as the primary diagnosis for 62,079

unique patients aged ≥35 years in Alberta between FYs

2010 and 2016. After excluding 912 patients who did not

register with the AHCIP, 15,527 patients who had a hos-

pitalization or outpatient visit with COPD as either the

primary reason or a comorbidity during the previous 2

years, 12,051 patients who had two or more dispensations

of a COPD-specific drug during the previous 2 years, and

420 patients who died at the incident event, the final study

cohort included 33,169 patients with incident COPD. Of

them, 24,080 (72.6%) had their incident event at an out-

patient clinic. A flowchart depicting patient selection is

presented in Figure 1.

Compared with patients visiting an outpatient clinic,

those who were admitted to hospital for COPD were more

likely to be female (overall: 50.5%; hospital: 51.5%; out-

patient: 50.2%; p=0.041), older (mean age, overall: 66.1

years; hospital: 72; outpatient: 63.8; p<0.001) and were

urban residents (overall: 73%; hospital: 78.2%; outpatient:

71%; p<0.001). The proportion of the most elderly group

(≥80 years) was more than twice as high in the hospital

group (33.6% vs 14.7%; p<0.001). Similarly, patients who

were admitted to hospital had higher Charlson comorbidity

scores (mean, overall: 1.9; hospital: 2.6; outpatient: 1.7;

p<0.001). Diabetes mellitus (18.2%) and heart failure

(10.5%) were the two most prevalent comorbidities and

were both significantly higher in the hospital patients. The
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mean follow-up time was 44.1 months and was shorter for

the hospital patients (40.2 months) compared with the

outpatient patients (45.6 months, p<0.001) (see Table 1).

Drug Utilization After Incident Event
Of 33,169 patients with incident COPD, 14.5% (4,813) did

not use any COPD medication during the study period;

within 30 days of their index date, 43.7% did not use any

COPD medication. Patients who were admitted to hospital

were less likely to omit medication (36.3%) than their

outpatient counterparts (46.4%, p<0.001), as were females

(42.3%) compared with males (45.1%, p<0.001). Over the

study period, the proportion of patients who took COPD

medication within 30 days of their index date increased

(2010: 52.7%; 2016: 56.6%; p=0.002) as a result of

improvement among those admitted to hospital (2010:

56.8%; 2016: 67%; p<0.001).

Of 18,666 (56.3%) patients who took COPD medication

within 30 days of their index date, 50.5% started two or more

drugs. Use of SABD (65.5%) was more common in hospital

Figure 1 Patient selection flowchart.
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patients (68.6%) compared with their outpatient counterparts

(64.1%; p<0.001), as was use of LABD (average 59.2%;

73.9% in hospital patients vs 52.7% in outpatient patients;

p<0.001). SABA (60.5%) and LABA/ICS (41.6%) were the

two most common drugs. While the proportion of patients

taking SABA remained unchanged (2010: 60.4%; 2016: 61.7;

p=0.570), the proportion of patients taking LABA/ICS

decreased over time (2010: 42.5%; 2016: 35.9%; p<0.001).

ICS (without LABA) was used in 14.2% of patients and as

monotherapy in 4.5% of patients. The proportion of patients

who took any ICS was similar in both settings (hospital:

56.7%; outpatient: 55.7%; p=0.194) and decreased in both

settings over time (p<0.001). However, hospital patients used

more LABA/ICS (48.6% vs 38.5%, p<0.001) and less ICS in a

single device (10% vs 19%, p<0.001) compared with their

outpatient counterparts (see Figure 2 and Table 2).

LAMA was more commonly used in hospital patients

(52.5%) than in their outpatient counterparts (20.8%;

p<0.001). Combination LABA/LAMA in a single device

was first used in 2014 (0.3%) and increased 10-fold in just

3 years (see Table 2). However, 15.3% of patients were

started with both LAMA and LABA, and use of this

combination was higher in hospital patients (29.5%) than

in outpatient patients (9%, p<0.001).

The proportion of patients who started SABDwas similar

between females (65.4%) and males (65.6%, p=0.742), while

Table 1 Characteristics Of Studied Population

Variable All Patients Hospital Patients Outpatient Patients p

Patients, N 33,169 9,089 24,080

Females, n (%) 16,772 (50.6) 4,679 (51.5) 12,093 (50.2) 0.041

Age, in years, mean (SD) 66.1 (13.8) 72 (13.1) 63.8 (13.4) <0.001

Age, in years, median (IQR) 66 (55–77) 73 (63–82) 63 (54–74) <0.001

Age group, n (%)

35-59 years 11,652 (35.1) 1,739 (19.1) 9,913 (41.2) <0.001

60-69 years 8,038 (24.2) 2,023 (22.3) 6,015 (25)

70-79 years 6,894 (20.8) 2,271 (25) 4,623 (19.2)

≥80 years 6,585 (19.9) 3,056 (33.6) 3,529 (14.7)

Urban residence, n (%) 24,203 (73) 7,110 (78.2) 17,093 (71) <0.001

Household income ($, n, (%))

0-40,000 451 (1.4) 145 (1.6) 306 (1.3) <0.001

40,000–60,000 4,905 (14.8) 1,528 (16.8) 3,377 (14)

60,000–80,000 18,076 (54.5) 4,842 (53.3) 13,234 (55)

80,000–100,000 6,119 (18.5) 1,587 (17.5) 4,532 (18.8)

>100,000 3,618 (10.9) 987 (10.9) 2,631 (10.9)

Comorbidities, n (%)

Myocardial infarction 1,538 (4.6) 692 (7.6) 846 (3.5) <0.001

Heart failure 3,474 (10.5) 1,901 (20.9) 1,573 (6.5) <0.001

Peripheral vascular disease 913 (2.8) 400 (4.4) 513 (2.1) <0.001

Cerebrovascular disease 1,162 (3.5) 456 (5) 706 (2.9) <0.001

Dementia 1,084 (3.3) 671 (7.4) 413 (1.7) <0.001

Rheumatoid disease 596 (1.8) 223 (2.5) 373 (1.6) <0.001

Peptic ulcer 488 (1.5) 170 (1.9) 318 (1.3) <0.001

Liver disease 619 (1.9) 245 (2.7) 374 (1.6) <0.001

Diabetes 6,039 (18.2) 2,331 (25.7) 3,708 (15.4) <0.001

Hemiplegia or paraplegia 215 (0.7) 100 (1.1) 115 (0.5) <0.001

Renal disease 1,253 (3.8) 675 (7.4) 578 (2.4) <0.001

Cancer 1,706 (5.1) 743 (8.2) 963 (4) <0.001

Metastatic cancer 510 (1.5) 217 (2.4) 293 (1.1) <0.001

Charlson comorbidity score, mean (SD) 1.9 (1.7) 2.6 (2) 1.7 (1.5) <0.001

Follow-up time, month, median (SD) 44.1 (25.7) 40.2 (25.8) 45.6 (25.4) <0.001

Abbreviations: IQR, interquartile range; SD, standard deviation.
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the proportion of patients who started LABD was lower

among females (58.2% vs 60.4%, p=0.002). The most senior

patients (aged ≥80 years) were less likely to start SABD

(63.8% vs 65.9%, p=0.022) or any ICS (54.1% vs 56.5%,

p=0.010) but more likely to start LABD (64.4% vs 58%,

p<0.001) than their younger counterparts (see Supplemental

Table S3).

Antibiotics were started in 56% of patients and were

more frequently used in outpatient (57%) compared with

hospital patients (53.1%, p<0.001). Antibiotics were used

in 66.5%, 60.2%, and 63.6% of patients who started

SABD, LABD, and any ICS, respectively.

Restricting the time to drug initiation to 7 days led to

55.4% of patients without any COPD medication after

their incident event. Of those who started drugs, SABA

(63.1%) and LABA/ICS (40.9%) remained the most com-

mon drugs (see Supplemental Table S4).

Drug Adherence Among Initiators
Among 18,666 patients who took drugs within 30 days of

their incident event, drug adherence was 54.3% and was

higher among hospital patients (66.5%) compared with

outpatient patients (48.9%, p<0.001) during the first year

after the incident event. Drug adherence increased to 73.9%

and 60.3% in hospital and outpatient patients, respectively,

during the second year, and remained relatively stable dur-

ing the next 3 years (see Figure 3). Over the study period,

drug adherence during the first year after the incident event

improved (2010: 53.4%; 2016: 57.4%; p<0.001) due to

better adherence in outpatient patients (2010: 47.6%;

2016: 53%; p<0.001) but remained unchanged in hospital

patients (2010: 66%; 2016: 68.3%; p=0.174).

Drug Utilization Over Time From

Incident Event
The proportion of patients who did not use any COPD

maintenance medication increased from 23.6% in the first

year to 40.3% (p<0.001) in the second year after the

incident event and remained relatively unchanged there-

after. Accordingly, the proportion of patients who used

SABA and SAMA decreased from 73.5% and 17.9% in

the first year to 66% and 12.3% in the second year (both

p<0.001), respectively (see Table 3). In contrast, the

Figure 2 Initiation of key drug group for COPD patients.
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proportion of patients using LAMA increased from 40.3%

to 45.7% (p<0.001) during the 5 years after the incident

event, while the proportion of patients using LABA/ICS

and ICS remained relatively stable over time. Among

patients who used COPD medication, the proportion of

patients who used three or more drug classes in a year

remained unchanged during follow-up (first year: 38.9%;

fifth year: 38.6%; p=0.688).

Discussion
Our population-based study of 33,169 patients with incident

COPD between 2010 and 2016 shows that a significant por-

tion of patients did not start medication after diagnosis.

Overall, 14.5% of patients did not use any COPD medication

during the study period, and 43.7% did not start medication

within 30 days of the first diagnosis. However, the proportion

of patients taking medication increased over time. SABA and

LABA/ICS were the two most commonly used drugs. While

use of SABA after the incident event remained stable over

time, the use of LABA/ICS and any ICS decreased over time.

While hospital patients were prescribed more LABA/ICS in

combination, outpatient patients were initiated more ICS in a

single device. Approximately one-fifth of patients were given

ICS without LABA or as a monotherapy. The proportion of

patients taking maintenance medication dropped significantly

from 76.4% in the first year to 59.7% in the second year after

incident event and remained relatively stable during the fol-

lowing years. Drug adherence was low during the first year

after the incident event (54.3%) but improved over time.

Hospital patients had better adherence than outpatient patients.

Our finding of poor drug utilization is consistent with

previously reported results. Ingebrigtsen et al reported that

only 42.2% of patients with COPD in Denmark were treated

with medication during the first year after spirometry results

(FEV1 <60% predicted).25 Similarly, in a retrospective

study in Manitoba, Canada, Falk et al reported that 31%

of patients did not use any medication after COPD diagno-

sis, which is double the amount of our finding.7 However,

Falk et al did not report drug initiation according to time

from the first diagnosis, and there was a substantial latency

in drug initiation after the first diagnosis, evident by sig-

nificantly higher non-initiators when the time from the

index date to drug initiation was taken into consideration.

Our contemporary cohort of patients with incident COPD,

as well as the various efforts to improve patient medication

uptake and adherence (e.g., self-management, brief coun-

selling, community-based education and support program

using case managers, and innovative technology such asT
ab

le
2
(C

o
n
ti
n
u
e
d
).

G
ro

u
p

A
ll

20
10

20
11

20
12

20
13

20
14

20
15

20
16

O
u
tp
at
ie
n
t,
n
(%
)

2
,4
5
6
(1
9
)

3
2
4
(2
1
)

3
1
5
(1
9
)

3
7
6
(2
0
.6
)

3
5
1
(1
8
.8
)

3
7
7
(1
8
.5
)

3
5
1
(1
7
.4
)

3
6
2
(1
8
.6
)

M
e
th
yl
x
an
th
in
e
s,
n
(%
)

3
7
(0
.2
)

9
(0
.4
)

1
2
(0
.5
)

7
(0
.3
)

3
(0
.1
)

4
(0
.1
)

0
(0
)

2
(0
.1
)

H
o
sp
it
al
,
n
(%
)

1
4
(0
.2
)

3
(0
.4
)

5
(0
.6
)

2
(0
.2
)

2
(0
.3
)

1
(0
.1
)

0
(0
)

1
(0
.1
)

O
u
tp
at
ie
n
t,
n
(%
)

2
3
(0
.2
)

6
(0
.4
)

7
(0
.4
)

5
(0
.3
)

1
(0
.1
)

3
(0
.2
)

0
(0
)

1
(0
.1
)

P
D
E
4
in
h
ib
it
o
rs
,
n
(%
)

1
1
(0
.1
)

0
(0
)

3
(0
.1
)

1
(0
)

1
(0
)

2
(0
.1
)

2
(0
.1
)

2
(0
.1
)

H
o
sp
it
al
,
n
(%
)

4
(0
.1
)

0
(0
)

2
(0
.2
)

1
(0
.1
)

0
(0
)

0
(0
)

1
(0
.1
)

0
(0
)

O
u
tp
at
ie
n
t,
n
(%
)

7
(0
.1
)

0
(0
)

1
(0
.1
)

0
(0
)

1
(0
.1
)

2
(0
.1
)

1
(0
.1
)

2
(0
.1
)

A
b
b
re
vi
at
io
n
s:
C
O
P
D
,
ch
ro
n
ic
o
b
st
ru
ct
iv
e
p
u
lm
o
n
ar
y
d
is
e
as
e
;
IC
S
,
in
h
al
e
d
co
rt
ic
o
st
e
ro
id
s;
L
A
B
A
,
lo
n
g-
ac
ti
n
g
β-
ag
o
n
is
t;
L
A
B
A
/I
C
S
,
co
m
b
in
at
io
n
L
A
B
A
/I
C
S
in
o
n
e
d
e
vi
ce
;
L
A
B
A
/L
A
M
A
,
co
m
b
in
at
io
n
L
A
B
A
/L
A
M
A
in
o
n
e
d
e
vi
ce
;
L
A
M
A
,

lo
n
g-
ac
ti
n
g
m
u
sc
ar
in
ic
an
ta
go
n
is
t;
P
D
E
4
in
h
ib
it
o
rs
,
p
h
o
sp
h
o
d
ie
st
e
ra
se
-4

in
h
ib
it
o
rs
;
S
A
B
A
,
sh
o
rt
-a
ct
in
g
β-
ag
o
n
is
t;
S
A
B
A
/S
A
M
A
,
co
m
b
in
at
io
n
S
A
B
A
/S
A
M
A

in
o
n
e
d
e
vi
ce
;
S
A
M
A
,
sh
o
rt
-a
ct
in
g
m
u
sc
ar
in
ic
an
ta
go
n
is
t.

Tran et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
International Journal of Chronic Obstructive Pulmonary Disease 2019:142252

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


wearable devices) could all be reasons for the improved

drug initiation over time that we observed.26–29 We also

could not exclude the effect of the introduction of more

effective drugs (i.e., LAMAs are superior to SABD) and

dual bronchodilation is superior to monotherapy during the

study period. Nevertheless, the proportion of patients who

did not use any COPD medication in the present study is

still substantial enough to prompt additional research to

inform factors associated with non-initiation and help

design a patient education program.

The GOLD and CTS guidelines recommend initiation of

SABD at early diagnosis as needed and then initiation of

LABD and ICS as the severity increases, with ICS started

only at a severe stage (i.e., stage III with frequent exacerba-

tions or one or more hospital admission with COPD).

However, a significant proportion of patients newly diagnosed

with COPD at an outpatient clinic started ICS immediately

after diagnosis, suggesting that ICS may be initiated earlier

than needed. In addition, our finding that approximately 19%

of patients started ICS as monotherapy or without LABA

Figure 3 Drug adherence for COPD patients.

Table 3 COPD Drug Utilization Over Time After Incident Event In Alberta, 2010–2016

Group Time From Incident Event

Year 1 Year 2 Year 3 Year 4 Year 5

Patient, N 33,169 30,314 24,444 19,071 13,953

Patient without drug, n (%) 7,838 (23.6) 12,217 (40.3) 10,106 (41.3) 7,902 (41.4) 5,878 (42.1)

Patient with drug, n (%) 25,331 (76.4) 18,097 (59.7) 14,338 (58.7) 11,169 (58.6) 8,075 (57.9)

SABA, n (%) 18,607 (73.5) 11,952 (66) 9,625 (67.1) 7,486 (67) 5,542 (68.6)

SAMA, n (%) 4,535 (17.9) 2,231 (12.3) 1,752 (12.2) 1,383 (12.4) 1,083 (13.4)

SABA/SAMA, n (%) 526 (2.1) 325 (1.8) 287 (2) 223 (2) 196 (2.4)

LABA, n (%) 557 (2.2) 404 (2.2) 302 (2.1) 248 (2.2) 184 (2.3)

LAMA, n (%) 10,207 (40.3) 7,387 (40.8) 6,100 (42.5) 4,895 (43.8) 3,690 (45.7)

LABA/LAMA, n (%) 526 (2.1) 579 (3.2) 492 (3.4) 406 (3.6) 353 (4.4)

LABA/ICS, n (%) 14,997 (59.2) 10,576 (58.4) 8,549 (59.6) 6,611 (59.2) 4,810 (59.6)

ICS, n (%) 7,324 (28.9) 5,069 (28) 3,887 (27.1) 3,085 (27.6) 2,180 (27)

Methylxanthines, n (%) 98 (0.4) 80 (0.4) 78 (0.5) 56 (0.5) 45 (0.6)

PDE4 inhibitors, n (%) 72 (0.3) 83 (0.5) 55 (0.4) 56 (0.5) 44 (0.5)

Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled corticosteroids; LABA, long-acting β-agonist; LABA/ICS, combination LABA/ICS in one device;

LABA/LAMA, combination LABA/LAMA in one device; LAMA, long-acting muscarinic antagonist; PDE4 inhibitors, phosphodiesterase-4 inhibitors; SABA, short-acting β-
agonist; SABA/SAMA, combination SABA/SAMA in one device; SAMA, short-acting muscarinic antagonist.
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indicates poor guideline adherence for ICS initiation, as pre-

viously reported in other jurisdictions.7,9,18,20 This practice

may potentially result in more harm than good to patients.

While the use of ICS reduces airway inflammation and

exacerbation when administered with LABD, it is also asso-

ciated with an increased risk of pneumonia and other

complications.30–32

Similar to Falk et al, we found that SABA was the most

commonly used drug after the first diagnosis, and the propor-

tion of patients who initiated SABD is relatively comparable

between the two studies. However, we observed a much

higher proportion of patients who initiated LABA/ICS,

LAMA or a combination of LABA and LAMA. This trend,

in combination with higher proportion of patients with LAMA

or combination of LABA/LAMA in the hospital group, may

reflect both availability of drugs and guideline-based treat-

ments for more severe patients with LABD (e.g., hospital

patients), especially in the context of favourable outcomes

for the LABA/LAMA combination, to prevent moderate-to-

severe exacerbations and improve quality of life.20,33

We found that the change in the proportion of patients

taking medication occurs mainly between the first and the

second year after COPD diagnosis, and patients with their

incident event at an outpatient clinic were more vulnerable to

non-uptake and non-adherence. This may be because of higher

severity of COPD in hospital patients compared with their

outpatient counterparts. It has been reported previously that

the use of and adherence to maintenance medication are

positively associated with the severity of COPD, and acute

exacerbation is a strong predictor of medication treatment

uptake.10,25 The changes in the proportion of patients taking

medication and drug adherence between the first and the

second year suggest that early medication uptake and adher-

ence education interventions after the incident event might

make a bigger impact, especially due to the importance of

correct inhaler technique and high prevalence of critical inha-

ler errors among patients.34 As seen in a recent systematic

review by Bryant et al, studies of several interventions have

included only patients who were confirmed with COPD for

more than a year or who were on theophylline for a month or

more.26 Therefore, additional research is needed to draw a

conclusion.

We found that more than half of the outpatient patients

started antibiotics and there were more antibiotics users in

outpatient than in hospital patients. The GOLD and CTS

guidelines recommend antibiotics for purulent acute exacer-

bation (i.e., increased sputum, sputum purulence, and

increased dyspnea) only.1,20,21 Therefore, higher use of

antibiotics in outpatient setting may be an indication of over-

use of antibiotics which was already documented in other

jurisdictions. For example, a study in Spain reported frequent

antibiotics use (84.5%) for patients with COPD in primary

care setting.35 Another study in six European countries also

found frequent antibiotics use in primary care for patients

with COPD (ranged from 49% in Denmark to 93% in

Russia).36 Even though the clinical benefit of antibiotics

has been reported not only in COPD patients with severe

exacerbation but also in patients with mild-to-moderate

exacerbations,37–39 overuse of antibiotics could be associated

with an increased risk of co-infections such as Clostridioides

difficile colitis or increased drug resistance.40,41

Our study provides novel data on the temporal trends of

maintenance medication for incident COPD, using a contem-

porary dataset of patients with incident COPD from hetero-

genous health facilities of an integrated health care system in a

large and diverse geographic region with a population of over

4 million people. The findings are likely to be generalizable to

other jurisdictions with similar health care system structures.

However, our findings were based on drug dispensation

claims, so we could not evaluate prescriptions that were not

filled due to primary non-adherence. Nevertheless, we believe

that the low proportion of patients not using any COPD

medication (15%) should not significantly affect the overall

findings. Further, we did not have information on the quality

of inhaler device, nor on actual use by patients. However,

while other studies used prescribing data, the claims data used

in this study provide information on actual dispensation of

therapy, which is a strength as these data are closer to real

consumption than prescribing data. In addition, the selection

of a benchmark time of 30 days after the index event is

arbitrary and it may lead to a short period of time to have

prescription dispensed for patients who had a full 4-week drug

sample. However, adding additional 15 days to the benchmark

time led to only an additional 3.7% of patients initiating drug.

Therefore, it should not affect the overall findings.

Conclusion
Our population-based study of patients with COPD shows that

the initiation of and adherence to maintenance therapy after

the incident event is low, but is slightly improving over time.

Hospital patients have better medication initiation and adher-

ence than outpatient patients. SABA and LABA/ICS are the

two most commonly initiated drugs, and ICS utilization

decreases over time. In order to increase the uptake of the

evidence-based therapy and improve COPD management,
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further education for prescribers and effective and ongoing

patient education are needed.
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