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Purpose: This study assessed therapy persistence in patients with chronic obstructive
pulmonary disease (COPD) in France, and the impact of non-persistence on exacerbations
and described COPD-related healthcare resource use (HRU).

Methods: Patients aged >45 years who received >1 dispensed bronchodilator per quarter
over three consecutive quarters between 2007 and 2014 and initiated specific COPD therapy
were selected from the Echantillon Généraliste des Bénéficiaires (EGB) database.
Persistence, defined as the absence of dispensing gaps of >90 days, was measured at 12
months. Exacerbations were compared between persistent and non-persistent patients during
follow-up after patient matching and adjustment for confounding factors. COPD-related
HRU during follow-up was described.

Results: Among 4020 patients with COPD, 2164 initiated a specific therapy. Of these,
54.4% stopped treatment within 12 months. Persistence with all COPD therapy regimens was
low, particularly for inhaled corticosteroid (ICS; 25.6%) and ICS/twice-daily long-acting
beta-agonist (39.4%) regimens. Among 721 persistent patients who were matched with 721
non-persistent patients, there was no difference in the number of moderate or severe exacer-
bations at 12 months. However, medical procedures (for instance, pulmonary function testing
and chest X-rays) were more frequently observed among persistent patients than among non-
persistent patients, suggesting worse disease severity.

Conclusion: Patients receiving specific treatment(s) for COPD demonstrated low persis-
tence for all examined therapy regimens, with no clear impact of persistence status on the
frequency of exacerbations at 12 months.

Keywords: COPD, therapy, persistence, exacerbations, healthcare resource use

Introduction
In individuals of 40 years of age and older, the prevalence of chronic obstructive
pulmonary disease (COPD), as confirmed by spirometry, was estimated to be 7.5% in
France in 2008, with an estimate of 4-26% in Europe, depending on the country.' By
2030, COPD is projected to be the third leading cause of death worldwide.? In France,
COPD causes 18,000 deaths per year.* Appropriate COPD management combining
medications and non-pharmacological interventions enables symptom control, may
slow disease progression, and improves patients’ quality of life.” The clinical manage-
ment of COPD is based on well-established recommendations.®’

Although effective COPD treatments are available, observational studies have
shown varying results regarding the association of treatment adherence or
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persistence with exacerbations and healthcare resource use
(HRU).*'? While persistence is defined as the absence of
critical gaps in treatment (ie continuation of therapy),
adherence is defined as the regular intake of a drug
(implementation)."*”'” A good understanding of the level
of COPD treatment persistence in patients could help
optimize disease management and quality of care. The
present study, conducted using a random sample of
patients with probable COPD from the French general
population who were covered by the national healthcare
general scheme, was undertaken to: 1) describe COPD
therapy persistence at 12 months in patients initiated on
a specific COPD treatment, 2) evaluate the impact of non-
persistence on exacerbations, and 3) evaluate the impact of
non-persistence on HRU.

Methods
Study Design and Data Source

This observational cohort study was conducted using the
Echantillon Généraliste de Bénéficiaires (EGB) database.
The EGB database contains a representative sample (1/
97™) of the population covered by the French healthcare
system (including approximately 66 million individuals),
which records individual anonymous information from
primary and secondary care institutions (data from the
French Diagnosis Related Group-based medical informa-
tion system [PMSI]), and currently covers more than 90%
of the French population.'®'® The EGB database contains
general characteristics (sex, year of birth, month and year
of death where applicable, and free-access-to-care status
[where 100% of healthcare expenses are covered for indi-
viduals whose financial resources are below a set thresh-
old]), residence, long-term disease (LTD) status (full
coverage for all medical expenses for patients registered
with LTD status), all non-hospital reimbursed healthcare
expenditures with dates and codes (visits, medical proce-
dures, laboratory tests, drugs, and medical devices, but not
the corresponding medical indications or results), and hos-
pital discharge summaries (ICD-10 diagnosis codes for all
medical, obstetric, and surgery hospitalizations with the
date and duration of hospitalization, medical procedures,
hospital department, and cost coding system).

This observational study was conducted using anon-
ymized data and the CNIL (National Informatics and
Liberty Committee) provided overall authorization for
the use of the EGB data for research purposes. This
study was conducted after approval by the French

Institute for Health Data (Institut des Données de Santé,
approval n°209, September 21, 2016).

Study Population

Probable COPD was identified using proxies based on age
(>45 years at inclusion) and bronchodilator treatment regi-
mens: patients with at least one dispensed bronchodilator
(including a twice-daily long-acting beta-agonist [LABA],
once-daily LABA, inhaled corticosteroid [ICS]/twice-daily
LABA fixed-dose combination [FDC], short-acting beta-
agonist [SABA], long-acting muscarinic antagonist
[LAMA], short-acting muscarinic antagonist [SAMA],
once-daily LABA/LAMA FDC and SABA/SAMA FDC)
per quarter over three consecutive quarters between 2007
and 2014 were included, ie the “inclusion period”
(Figure 1).

Patients who presented with asthma markers between
2006 and 2014 were excluded from the analysis. This
included patients with an LTD status of asthma or patients
hospitalized with a main, associated or related diagnosis of
asthma (ICD-10 J45 and J46 codes), as well as patients

who were dispensed antileukotrienes (ATC code
RO3DCO03) or long-term oral corticosteroids (OCS)
(1020 mg/day, ie =>eight dispensed units over

a 12-month period). Patients who were dispensed flutica-
sone 50 pg, 125 pg or 250 pg, fluticasone DISKUS 100 pg
or 250 ng, or budesonide 100 pg or 200 pg (medication
forms used in asthma) were also excluded.

The date of the first dispensing of a bronchodilator in
the third quarter of the inclusion period was considered the
inclusion date (Figure 1). To study persistence, a subgroup
of patients who initiated a specific COPD therapy was
identified, ie patients without any dispensed index treat-
ment 12 months prior to the inclusion period. These
patients had to have at least 15 months of follow-up (ie
12 months plus 90 days to assess persistence at 12
months). The index date was defined as the first dispensing
of a specific COPD therapy (twice-daily LABA, once-
daily LABA, LAMA, twice-daily LABA/ICS, or once-
daily LABA/LAMA) after the end of the inclusion period.

The first 12-month period after the index date, termed
the “exposure period”, was used to assess therapy persis-
tence status. The next 12-month period, termed the “fol-
low-up period”, was used to assess the impact of
and HRU
(Figure 1). The population in which exacerbations and

persistence on subsequent exacerbations

HRU were studied corresponded to a subgroup of patients,
whose index date was between 2007 and 2013 and who
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(from TO to TO + 12 months)

Exposure period

Index
date:
Date of the TO
beginning of
inclusion | Inclusion date |

\

| |

Pre-study period: Inclusion period:

1'2 months Identification of
without any COPD patients

dispensing of the
studied therapy

> 1 dispensing of
bronchodilator over
3 consecutive
quarters between
2007 and 2014

Figure | Study design.

had at least 24 months of follow-up available in the
database.

Sociodemographic factors (age on the inclusion date,
sex, and free-access-to-care status) were described at base-
line, and clinical characteristics (presence of LTD status or
hospitalization for COPD, comorbidities [identified by
LTD or COPD-related hospitalizations], visits to primary
care practitioners, visits to hospital practitioners and/or to
respiratory physicians in private practice, number of
COPD inhalers, use of oxygen therapy and/or non-
invasive ventilation [NIV], and pulmonary function testing
[PFT]) were examined over the exposure period.

Outcomes

Treatment Persistence

A patient was considered persistent if, during the exposure
period, no treatment interruption exceeding 90 consecutive
days was observed between the end of the coverage period
and dispensing of the next prescription. This definition
was based on the length of the coverage period of each
treatment unit and the number of units: as one unit is
usually prescribed for 30 days, 90 days corresponds to
three times the wusual duration of treatment use.
A sensitivity analysis with 60 days as a gap cut-off instead
of 90 days was conducted to assess the validity of the

persistence definition.

|

Follow-up period
Impact of non-persistence
on exacerbations and costs
(TO+12 months to TO+24
months)

O I Dispensed treatment |

Exacerbations

Exacerbations were classified as two levels of severity:
moderate exacerbations were defined as a worsening of
COPD symptoms requiring treatment with OCS (identified
by ATC code HO2AB, except injectable corticosteroids)
and/or antibiotics (identified by ATC codes JOICA,
JOICE, JO1CF, JO1CG, JOICR, JOIDB, JO1DC, JOIDD,
JO1EEO1, JO1FA, JO1FG and JOIMA); and severe exacer-
bations were defined as those requiring hospitalization
(identified by hospital discharge with a COPD diagnosis,
based on ICD-10 codes J41, J42, J44, J96.1 and J96.0 when
associated with J43 or J44). The number and type of
exacerbations were evaluated during the follow-up period.

COPD-Related Healthcare Resource Use (HRU)
HRU was evaluated during the follow-up period. HRU
included visits to general practitioners (GPs), respiratory
physicians (private or hospital practitioners), and phy-
siotherapists, medications (twice-daily LABA, once-daily
LABA, ICS, LAMA, ICS/twice-daily LABA FDC, once-
daily LABA/LAMA FDC, SABA, SABA/SAMA FDC,
SAMA, xanthines, oral and intramuscular corticosteroids,
respiratory antibiotics, influenza and pneumococcal vac-
cines), PFT, X-rays and chest CT scans, NIV, oxygen
therapy, nebulizers, all-cause hospitalizations, and hospi-
talizations for COPD.
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Statistical Analysis
Patient Characteristics

Sociodemographic factors and clinical characteristics
(described above) were assessed using descriptive statis-
tics, with means and standard deviations (SD) for contin-
uous variables, and frequencies and percentages for
categorical variables.

Treatment Persistence

Persistence with COPD treatment initiated on the index
date was assessed over the 12-month exposure period
using the Kaplan-Meier method. To obtain comparable
groups, persistent patients were matched (1:1) to non-
persistent patients based on the following variables: age
at index date = 5 years, sex, year of index date, and free-
access-to-care status.

Exacerbations

To study the potential impact of non-persistence on exacer-
bations, the number of moderate and severe exacerbations
was compared between matched groups of persistent and
non-persistent patients over the 12-month follow-up period.
To account for matching of data, the generalized estimating
equation approach was chosen. A generalized linear model
with a negative binomial distribution and log link function
was used, adjusted for the following variables: the number
of COPD inhalers, presence/absence of LTD or COPD-
related hospitalization, number of visits to a GP, occurrence
of >1 visits to a respiratory physician in private practice or
to a hospital practitioner (regardless of specialty), presence/
absence of certain comorbidities (cardiovascular diseases,
depression, cancer and diabetes), use or non-use of oxygen
therapy, and use or non-use of NIV.

Healthcare Resource Use
HRU (number [%] of users, and mean [SD] number of care
events per user) was described separately for the persistent
and non-persistent patients during the follow-up period.

All statistical analyses were performed with SAS ver-
sion 9.4 (SAS Institute, Inc; Cary, NC).

Results

Of the 4020 patients with COPD identified in the EGB
database after application of the selection algorithm, 2164
patients initiated COPD treatment after the inclusion date
(Figure 2). Demographic and clinical characteristics for
these patients are described in Table 1. Patients had
a mean age of 66.0 years and most patients were male

(60.0%). The most common comorbidity was cardiovas-
cular disease (72.6%).

Among the included patients, 2.3% were hospitalized
at least once, with COPD as the main diagnosis, and 7.8%
had COPD LTD status, during the exposure period.

In the same period, 70.3% of the patients visited their
GP more than four times, 36.7% had at least one contact
with a respiratory physician or a hospital practitioner, and
28.7% underwent PFT. Also during this period, 30.8% of
treatment-initiated patients used monotherapy (primarily
LAMA [61.0%]), 35.4% received dual therapy (mainly
ICS/twice-daily LABA [52.2%)]), and 23.2% received tri-
ple therapy (the most commonly used were ICS/twice-
daily LABA/SABA [40.8%] and ICS/twice-daily LABA/
LAMA [35.7%]) (Table 2). In addition to their COPD
treatment, 2.9% of the patients received NIV, and 2.5%
received oxygen therapy (Table 1).

Persistence at 12 Months

Among the 2164 patients who initiated COPD treatment on
the index date, 2489 treatment/patient pairs were identified
(a patient could have initiated several treatments on the
index date). Persistence at 12 months was 39.4% in those
receiving ICS/twice-daily LABA, 25.6% in those receiving
ICS, 46.1% in those receiving twice-daily LABA, 56.8% in
those receiving LAMA and 57.0% in those receiving once-
daily LABA (Figure 3). The sensitivity analysis (gap of 60
days instead of 90 days) confirmed these trends; persistence
was 30.1% in those receiving ICS/twice-daily LABA,
20.3% in those receiving ICS, 37.6% in those receiving
twice-daily LABA, and 50.1% in those receiving LAMA
or once-daily LABA (data not shown).

The
decrease in persistence at 1 month and 2 months in those
receiving ICS/twice-daily LABA, twice-daily LABA, and
once-daily LABA, a significant decrease at 1 month and

Kaplan-Meier curves showed a significant

a smaller decrease at 2 months in those receiving LAMA,
as well as a progressive decrease during the first 6 weeks,
and a larger decrease at 2 months, in those receiving ICS
(Figure 3).

According to the more restricted definition of persis-
tence in the sensitivity analysis, patients exhibited less
persistence with ICS/twice-daily LABA (the proportion
of persistent patients decreased from 39.4% to 30.1%)
and twice-daily LABA (from 46.1% to 37.6%) than with
the other treatments studied. The smallest decrease in the
proportion of persistent patients was observed with ICS
(from 25.6% to 20.3%) (data not shown).
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COPD patients included between
2007 and 2014

N = 4,020 (100%)

Patients without dispensing of

bronchodilator after inclusion date
632 | 15.7%

Patients with a dispensing of COPD treatment
(among once-daily LABA, twice-daily LABA, LAMA, ICS,
FDCs ICS/twice-daily LABA or once-daily LABA/LAMA) after
inclusion date

Patients with a dispensing of

3,388 84.3% bronchodilator after inclusion date
but without 15 months of follow-
Patients with 15 months of follow- up
up in the database after the index 2 | 0.1%
date
3,386 84.2% Patients deceased in the 24
months following the index date
Patients alive in the 24 months 111 | 2.8%
following the index date
3,275 | 81.5%
Patients having initiated COPD Patients not having initiated COPD
treatment treatment
2164 53.8% 1111 | 27.6%
Patients with an index date
between 2007 and 2013
1784 44.4%
Persistent patients Non-persistent patients
797 44.7%* 987 55.3%*
Matched patients Non-matched Matched patients Non-matched
- patients 771 73.0% patients
721 ] 905% 76 | 9.5% > 266 | 27.0%
* Percentage based on the number of patients who initiated COPD therapy between 2007 and 2013
Figure 2 Flow chart.
The population in which exacerbations and HRU were  experienced an exacerbation (p=0.95) (Table 3).

studied corresponded to a subgroup of patients, whose
index date was between 2007 and 2013 and who had at
least 24 months of follow-up data available in the database
(N=1784, consisting of 797 persistent and 987 non-
persistent patients). To render the comparison as robust
as possible, 1442 patients (721 comparable pairs of persis-
tent/non-persistent patients) were matched (Figure 2).

Exacerbations

In the matched patients, there was no significant difference
in the total number of exacerbations in the follow-up
period according to persistence status. In total, 61.2% of
persistent patients and 60.7% of non-persistent patients

Irrespective of persistence status, the mean number of
moderate exacerbations was 1.8 over 12 months in patients
who experienced at least one exacerbation. The mean
number of severe exacerbations was also similar between
the two groups (Table 3).

Healthcare Resource Use
Overall, persistent patients used more COPD therapies
than non-persistent patients. The mean number of dis-
pensed units per patient was generally higher in persistent
patients than in non-persistent patients (Table 4).

The mean number of visits to healthcare professionals
was similar between persistent and non-persistent patients,

International Journal of Chronic Obstructive Pulmonary Disease 2019:14
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Table | Characteristics of the Patients Who Initiated COPD
Treatment During the Exposure Period (N=2164)

Table 2 Description of the COPD Therapies Dispensed During
the Exposure Period (N=2164)

Patients
N=2164

Age, years, mean (SD) 66.0 (11.4)
Males, n (%) 1298 (60.0)
Free-access-to-care status, n (%) 110 (5.1)
Long-term disease status* or hospitalization | 202 (9.3)
for COPD, n (%)

Hospitalization 50 (2.3)

LTD 169 (7.8)
Comorbidities, n (%)

Cardiovascular disease 1572 (72.6)

Depression 435 (20.1)

Diabetes 397 (18.3)

Cancer 272 (12.6)
Visit to primary care practitioners, n (%)

04 642 (29.7)

5-9 818 (37.8)

10-14 425 (19.6)

15-20 188 (8.7)

20 and over 91 (4.2)
Visit to physicians other than primary care 794 (36.7)
practitioners, n (%)

At hospital (regardless of specialty) 698 (32.3)

Respiratory physician in private practice 166 (7.7)
Number of COPD inhalers, n (%)

[ 971 (44.9)

2 779 (36.0)

3 285 (13.2)

4 and over 129 (6.0)
Use of oxygen therapy, n (%) 54 (2.5)
Use of non-invasive ventilation, n (%) 62 (2.9)
Pulmonary Function Testing, n (%) 622 (28.7)

Notes: All n (%) values indicate the number (percentage) of patients. *LTD:
Patients registered with long-term disease benefit from full coverage for all medical
expenses, with ICD-10 diagnosis codes, start and end date of LTD.
Abbreviations: COPD, chronic obstructive pulmonary disease; LTD, long-term
disease; SD, standard deviation.

while most medical procedures, especially PFT and X-ray
and CT scans, were used less frequently in non-persistent
patients than in the persistent patients. Hospitalizations for
COPD were similar in both groups (Table 4).

Discussion
Among the 2164 patients who initiated a specific COPD
treatment, overall persistence was low. A majority (54.4%)

Treatment Combinations Number | Percentage
Monotherapy 667 30.8
ICS 42 6.3

Twice-daily LABA 93 13.9
LAMA 407 61.0
Once-daily LABA 125 18.7

Dual therapy (two different 767 354

molecules)*
ICS/twice-daily LABA 400 522
ICS/LAMA 37 4.8
ICS/SABA 116 15.1
Twice-daily LABA/LAMA 41 5.3
Twice-daily LABA/SABA 21 2.7
LAMA/SABA 46 6.0
LAMA/once-daily LABA 69 9.0
All dual therapies represented in less 37 4.8
than 1% of the total number of patients

Triple therapy* 502 232
ICS/twice-daily LABA/LAMA 179 35.7
ICS/twice-daily LABA/SABA 205 40.8
All triple therapies represented in less 118 235
than 1% of the total number of patients

Other combinations* 228 10.5
ICS/twice-daily LABA/LAMA plus 83 364
SABA
All other combinations represented in | 145 63.6
less than 1% of the total number of
patients

Note: *Only combinations in at least 2% of the total number of patients are
detailed.

Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting beta-agonist;
LAMA, long-acting muscarinic antagonist; SABA, short-acting beta-agonist.

of patients had stopped therapy by 12 months, particularly
those who received ICS or ICS/twice-daily LABA treat-
ments, with discontinuation rates of 74.4% and 60.6%,
respectively. No impact of persistence status (persistent
versus non-persistent) on exacerbation rates was observed,
with 61.2% and 60.7% of matched persistent and non-
persistent patients, respectively, experiencing at least one
exacerbation per year.

The overall study population of 4020 patients with
COPD represents approximately 2% of the French popula-
tion aged >45 years with data available in the EGB
between 2007 and 2014. Since the EGB includes approxi-
mately 660,000 people covered by the national health
insurance scheme, the number of patients in France meet-

ing the study criteria was estimated to be approximately
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Figure 3 Persistence at |2 months to (A) ICS/twice-daily LABA (n=700), (B) ICS (n=344), (C) twice-daily LABA (n=306), (D) LAMA (n=874), and (E) once-daily LABA

(n=265), using the Kaplan-Meier method.

390,000."° This figure must be contrasted with data on
COPD prevalence (7.5%) in the French population. This
highlights the low number of patients with COPD who are
diagnosed and treated, and the selectiveness of the algo-
rithm that was used to identify this highly specific
population.” Indeed, this algorithm was intended to
exclude asthma, or asthma-COPD overlap, as these
patients might differ from “pure” COPD patients regarding
their use of therapies. In this study, COPD severity seemed
to be rather mild, as evidenced by the low proportion of
patients with an LTD status, admitted to hospital, or
requiring oxygen therapy or NIV.

The definition of persistence used in this study (non-
interruption of treatment for 90 consecutive days) has been
widely used for COPD.'"**? To support the validity of
this definition, a sensitivity analysis was performed using
a treatment discontinuation cut-off of 60 instead of 90
consecutive days; with a cut-off of 61 days, persistence
was further decreased for each of the examined therapeutic
classes. The persistence rates are consistent with those of
a German study, which reported that 65.3% of patients
were considered non-persistent at 12 months,'* and with
other studies, irrespective of the method used to measure
persistence.'>?*"2° This low persistence rate could in part

be due to the moderate level of disease severity in this
population; severity has previously been shown to impact
therapy use in patients with COPD.*®

No impact of persistence status on exacerbation rates
was observed. However, previous studies have demon-
strated varying results.'®'> A direct comparison is chal-
lenging as these studies used distinct methodologies:*’
Antoniu et al demonstrated that high adherence to inhaled
therapies reduced all-cause mortality and hospital admis-
sions, but they performed a randomized trial in which
patients’ behavior was potentially influenced by the study
design.'® A study by Simoni-Wastila et al in a Medicare
population showed that COPD patients with higher adher-
ence experienced fewer hospitalizations and lower costs
than those with lower adherence. In their study, adherence
was assessed by the proportions of days covered (PDC)
and by persistence rates; however, the population assessed
was not comparable to the population included in this
study.'" Furthermore, unlike the United States, where
Medicare gathers data from a targeted population, the
EGB claims database contains data representative of the
whole population since the French healthcare system is
universal. In the review by van Boven et al, there was
a clear association between non-adherence to COPD
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Table 3 Comparison of Exacerbation Numbers Between Persistent and Non-Persistent COPD Patients During the Follow-Up Period

(Generalized Linear Model)

Exacerbations Persistent Patients (n=721) Non-Persistent Patients (n=721) p-value: Persistent All*
vs Non-Persistent All*
At Least One Exacerbation | All* At Least One All* Non- Adjusted**
Per Year Exacerbation Per Year Adjusted
All exacerbations
N (%) 441 (100) 441 (61.2) | 438 (100) 438 (60.7) | 0.91 0.95
Mean (SD) 1.8 (1.1) 1.1 (1.2) 1.8 (I.1) 1.1 (1.2)
Median (IQR) 1 (1-2) 1 (0-2) I (1-2) 1 (0-2)
Min — Max 1-6 0-6 1-6 0-6
Moderate
exacerbations
N (%) 432 (100) 432 (59.9) | 427 (100) 427 (59.2) | 0.86 0.93
Mean (SD) 1.8 (I.1) 1.1 (1.2) 1.8 (I.1) 1.1 (1.2)
Median (IQR) 1 (1-2) 1 (0-2) I (1-2) 1 (0-2)
Min — Max 1-6 0-6 1-6 0-6
Severe
exacerbations
N (%) 22 (100) 22 (3.1) 21 (100) 21 (2.9) 0.71 -
Mean (SD) 1.2 (0.7) 0 (0.2) 1.1 (0.5) 0(0.2)
Median (IQR) I (I-1) 0 (0-0) I (1-1) 0 (0-0)
Min — Max 1-4 04 -3 0-3

Notes: *All: patients with or without exacerbation during the year. **Adjusted for the following confounding factors: number of COPD treatments, presence/absence of an
LTD or COPD-related hospitalization, number of visits to a GP, occurrence of 2| visit to a respiratory physician in private practice or to a hospital practitioner (regardless of
specialty), presence/absence of comorbidities (cardiovascular diseases, depression, cancer and diabetes), use or non-use of oxygen therapy, use or non-use of NIV.

Abbreviations: COPD, chronic obstructive pulmonary disease; GP, general practitioner; IQR, interquartile range; LTD, long-term disease; NIV, non-invasive ventilation; SD,

standard deviation.

medication and poor clinical and economic outcomes.'?
However, adherence was measured as PDC and persis-
tence per se was not studied. Of note, ICS alone does
not have marketing authorization for COPD in France;
rather, it is only authorized as part of an FDC.
Nevertheless, our data suggest the presence of inappropri-
ate prescribing in a limited proportion of patients (6.3%).

Matching was performed to evaluate the impact of non-
persistence on exacerbations, thus making persistent
patients and non-persistent patients as comparable as possi-
ble. This method slightly decreased the size of the included
study population (9% decrease from the sample of n=2164).
The number of patients (n=76) lost to follow-up did not
affect the statistical power of the results obtained.

In these patients, mild disease severity could explain the
low number of observed exacerbations, and this low base-
line incidence may potentially have masked an impact of
persistence on exacerbation rates. However, an analysis
using a model adjusted for known and available confound-
ing factors was performed (p=0.95 [95% confidence inter-

val: 0.90-1.12]), which confirmed the initial finding of no

significant difference in exacerbation rates between persis-
tent and non-persistent patients. Our finding that persistent
patients tended to undergo more intensive management of
their condition than non-persistent patients (increased use of
COPD treatments and an increased number of medical
procedures) may have offset the fact that the severity of
COPD in persistent patients was possibly increased. Indeed,
the literature has shown that severe patients tend to exhibit
increased persistence.?*° Furthermore, available data (PFT,
influenza and pneumococcal vaccines) suggest better man-
agement of care for persistent patients, possibly due to more
frequent contacts with respiratory physicians.

Limitations

There are several limitations to this study. As is often
encountered for database analyses, this study could not
use validated medical diagnoses of COPD or clinical or
technical results (such as spirometry data). Nevertheless,
proxies, such as COPD therapy use over three consecutive
quarters, were used to identify the condition, an approach
that has been used in other COPD studies.** The actual
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Table 4 Description of Healthcare Resource Utilization in Matched Persistent and Non-Persistent Patients During the Follow-Up

Period
Persistent Patients (n=721) Non-Persistent Patients (n=721)
Number (%) | Mean (SD) Number of Care | Number (%) | Mean (SD) Number of Care
of Users Events Per User of Users Events Per User
Visit to:
General practitioners 695 (96.4) 8.3 (6.1) 676 (93.8) 8.1 (6.0)
Respiratory physicians 47 (6.5) 1.7 (1.2) 31 (4.3) 2.1 2.9)
Physiotherapists 109 (15.1) 35.4 (44.7) 121 (16.8) 34.4 (40.6)
Hospital practitioners (all specialties) 247 (34.3) 3.1 3.6) 264 (36.6) 29 (3.0
Medications
Twice-daily LABA 131 (18.2) 89 (4.1) 70 (9.7) 5.5 (44)
Once-daily LABA 130 (18.0) 9.2 (4.2) 51 (7.1) 5.0 (3.6)
ICS 138 (19.1) 7.7 (84) 104 (14.4) 3.3 (3.5)
LAMA 419 (58.1) 94 (3.8 160 (22.2) 54 (3.8)
ICS/twice-daily LABA FDC 258 (35.8) 89 (4.7) 164 (22.7) 4.8 (4.3)
Once-daily LABA/LAMA FDC 10 (1.4) 4.7 (2.6) 5(0.7) 2.4 (1.5)
SABA 174 (24.8) 6.0 (6.8) 182 (25.2) 4.6 (5.3)
SABA/SAMA FDC 22 (3.1) 13.1 (11.9) 25 (3.5) 7.2 (10.4)
SAMA 24 (33) 26.0 (44.5) I (1.5) 22.0 (29.1)
Xanthines 10 (1.4) 17.5 (11.0) 8 (I.1) 12.3 (8.8)
Oral corticosteroids 183 (25.4) 1.7 (1.4) 182 (25.2) 1.7 (1.2)
Intramuscular corticosteroids 44 (6.1) 3.0 (2.4) 59 (8.2) 2.8 (3.5)
Respiratory antibiotics 408 (56.6) 5.1 (47) 411 (57.0) 5.2 (5.1)
Influenza vaccine 442 (61.3) 1.0 (0.2) 300 (41.6) 1.0 (0.2)
Pneumococcal vaccine 50 (6.9) 1.0 (0.1) 28 (3.9) 1.1 (0.3)
Medical procedures (in primary or
secondary care)
Pulmonary Function Testing 237 (32.9) 2.0 (1.4) 155 (21.5) 1.9 (2.0)
X-ray and chest CT scan 277 (38.4) 2.1 (2.8) 227 (31.5) 2.0 (24)
Non-invasive ventilation 31 (4.3) 39.2 (22.3) 15 (2.1) 37.8 (22.3)
Oxygen therapy 17 (2.4) 34.7 (22.0) 24 (3.3) 384 (19.5)
Nebulizers 53 (7.4) 5.0 (5.5) 39 (54) 3.8 (44)
Hospitalizations
All hospitalizations 224 (31.1) 23 (3.8 233 (32.3) 2.5 (5.3)
Hospitalizations for COPD 22 (3.1) 1.5 (0.9) 21 (2.9) 1.4 (1.1)

Abbreviations: COPD, chronic obstructive pulmonary disease; CT, computed tomography; FDC, fixed-dose combination; ICS, inhaled corticosteroid; LABA, long-acting
beta-agonist; LAMA, long-acting muscarinic antagonist; SABA, short-acting beta-agonist; SAMA, short-acting muscarinic antagonist; SD, standard deviation.

usage of medications also remains unknown: only dispen-
sing data were used, without available information on the
quality of inhaler device use or actual use by patients, and
the observed non-persistence may thus be over- or under-
estimated. However, whereas other studies have typically
used prescribing data, the claims data used in this study
provided information on the actual dispensing of therapies
by community pharmacies. This is a significant advantage
as these data are closer to real medication consumption than

prescribing data. It was also not possible in this study to

assess whether patients or prescribers decided on treatment
discontinuation, or the exact dates and reasons for disconti-
nuation. Finally, and common to most if not all observa-
tional studies of COPD, residual confounding on COPD
severity remains possible, although our careful matching
and adjustment for severity mitigated this as far as possible.

Conclusions
This study demonstrated that COPD therapy persistence at
one year was low for all treatment regimens. Some
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differences, such as decreased persistence with ICS/twice-
daily LABA FDC and ICS alone, were observed. No
impact of non-persistence on exacerbation rates was
observed.

It will be of interest to repeat this study in a population
of patients with severe disease, such as those hospitalized
for COPD, where increased persistence rates could be
expected. A qualitative study to investigate the possible
causes of discontinuation (eg insufficient therapeutic
response, adverse effects, or the complexity of use of the
inhaler devices/dosage regimens) would also be of interest.

In summary, the findings of this study illustrate the
need to improve the management of COPD and to identify
new, more effective, therapeutic strategies.’’

Abbreviations

COPD, chronic obstructive pulmonary disease; EGB,
Echantillon Généraliste des Bénéficiaires; FDC, fixed-
dose combination; GP, general practitioner; HRU, health-
care resource use; ICD-10, International Classification of
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LABA, long-acting beta-agonist; LAMA, long-acting

Diseases inhaled corticosteroid;
muscarinic antagonist; LTD, long-term disease; NIV, non-
invasive ventilation; OCS, oral corticosteroids; PFT, pul-
monary function testing; SABA, short-acting beta-agonist;
SAMA, short-acting muscarinic antagonist.
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