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BACKGROUND: This study aimed to describe the use of pressurized metered-dose inhalers
(pMDIs) and dry powder inhalers (DPIs) in Spanish subjects in terms of sociodemographic, clinical,
and functional characteristics in subjects with asthma or COPD on maintenance treatment with inhaled
therapy. METHODS: This was a retrospective, descriptive, national, multi-center, and observa-
tional study using a database with 1.8 million patients from hospitals and primary care centers
as a secondary information source. RESULTS: The sample included 24,102 subjects with asthma
on maintenance therapy (26.0% with pMDI, 55% with DPI, and 19.0% with a combination of
DPI + pMDI inhalers) and 12,858 subjects with COPD on maintenance therapy (26% with pMDI;
39% with DPI; and 35% with a combination of pMDI + DPI inhalers, mostly extemporary triple ther-
apy). In proportion, subjects = 75 y old used more pMDI than DPI, while younger subjects (4064 y
old) used more DPIL. An inhalation chamber was prescribed in 51.0% of subjects with asthma and
47.2% of subjects with COPD treated with pMDI. The use of an inhalation chamber increases with
the degree of air-flow limitation by disease and age. In subjects with comorbidities, pMDI inhaler use
increased in those = 75 y old for subjects with asthma and subjects with COPD. Switching from
pMDI to DPI and vice versa was relatively common: 25% of subjects with asthma and 21.6% of sub-
jects with COPD treated with pMDI had switched from DPI in the previous year. On the contrary,
14.1% and 11.4% of subjects with asthma and subjects with COPD, respectively, treated with DPI had
switched from pMDI the last year. CONCLUSIONS: The use of pMDI or DPI can vary according
to age, both in asthma and COPD. Switching from pMDI to DPI and vice versa is relatively
common. Despite the availability of dual- and triple-therapy inhalers on the market, a consider-
able number of subjects were treated with multiple devices. Key words: asthma,; COPD; inhalation
devices; dry powder inhaler; pressurized metered-dose inhaler; patient preference. [Respir Care
2024;69(12):1534-1542. © 2024 Daedalus Enterprises]

Introduction

Asthma is characterized by airway inflammation, hyper-
responsiveness, and variable air-flow limitation for short
periods.! The prevalence of asthma ranges between coun-
tries and cities, ranging from 4-12%.> COPD is a slow, pro-
gressive disease characterized by poorly reversible air-flow
limitation due to chronic bronchitis and emphysema. The
prevalence of COPD in Spain is currently 10.2% in people
age = 40y, reaching 35% in males > 70 y of age.

Treatment of these 2 chronic respiratory disorders (asthma
and COPD) involves inhaled medication delivered directly
to the desired site, with reduced medication doses and mini-
mized systemic adverse events compared to oral administra-
tion. It is a cornerstone for the treatment of both respiratory
pathologies. Several inhaler devices are commercially avail-
able, each with specific characteristics to achieve the optimal
inhalation and dose delivery of drugs. Challenges can range
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from difficulties related to the degree of air-flow limitation
by the disease and lung function to physical considerations,
including manual dexterity and comorbidities such as ar-
thritis.®> As each inhaler offers different technical properties,
a personalized approach to selecting the most appropriate
device for the patient is highly recommended to increase
the likelihood of achieving better disease outcomes and
improve treatment adherence. Poor adherence is associated
with increased morbidity, mortality, and the incremental
use of health services in patients with asthma and patients
with COPD.*

Therefore, the patient must use a correct inhalation tech-
nique to be effective. A critical aspect of pressurized metered-
dose inhaler (pMDI) technique is the coordination between
inhalation and device activation; lack of coordination
results in an inhalation®® with little or no drug reaching
the lung. To avoid the lack of coordination between the
patient and the device, patients should use inhalation
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chambers, which could also reduce local adverse effects
and increase the lung deposition of the drug.” Despite the
known benefits of using an inhalation chamber, a recent
study highlights that most subjects with asthma used
pMDIs without an inhalation chamber (63.4%).

Another alternative is dry powder inhalers (DPIs).” In
these devices, the drug is in micronized (1-5 pm size range)
and added to a much larger particle size vehicle (lactose),
which separate from each other during the inhalation ma-
neuver. This phenomenon is highly dependent on the flow
of inspired air, device resistance, and lung capacity. This
variability in inspiratory flow and inspiratory volume
means that the inhaled dose can vary from patient to patient
and, in some cases, be relatively low or nonexistent.” !

We postulated that sociodemographic, clinical, and func-
tional attributes could influence the health care professio-
nal’s choice between pMDIs and DPIs. Furthermore, we
hypothesized that in routine clinical practice physicians
switch between inhaler devices without altering the active
pharmaceutical ingredient, transitioning from pMDIs to DPIs
and vice versa.

Methods
Study Design

Data from this retrospective, descriptive, national,
multi-center, and observational study were retrieved from
a review of computerized medical records and other
complementary databases with 1.8 million patients from
hospitals and primary care centers (integrated areas)
distributed in 7 autonomous communities in Spain. The
study was conducted by protocol, the ethical principles
of the Declaration of Helsinki, the standards of Good
Clinical Practice, and the applicable legislation. It was
approved by the local Ethics Committee for Research
involving medicinal products of the Consorci Sanitari
de Terrassa, Barcelona, Spain (CHI-RES-2021-01; FLASH
study). Since the data used in this study have been previ-
ously anonymized and were dissociated data in which the
subjects’ identification data were wholly separated from
the clinical care data, obtaining the subjects’ informed con-
sent was not necessary.
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Current knowledge

Inhaled medication is the cornerstone of the pharmaco-
logic treatment of patients with asthma and patients with
COPD. Appropriate selection and correct use of inhala-
tion devices are an integral component in managing
asthma and COPD. Patient characteristics, engagement,
and satisfaction are also important factors.

What this paper contributes to our knowledge

The use of an inhalation chamber increased with the
degree of air-flow limitation and with age. There was a
preference for pressurized metered-dose inhalers use in
subjects = 75 y old, both male and female. Treatment
adherence was increased in subjects with moderate-
severe asthma and subjects with moderate COPD. It
was demonstrated that patient characteristics are dif-
ferent and must be considered when prescribing an
inhaler device to obtain the best possible results. We
might conclude that the switch was guided by clinical
reasons related to the subject’s needs.

Data were retrieved between October 1, 2019—-December
31, 2019. Information about the previous device for
patients treated with a single pMDI or DPI inhaler on
December 31, 2019, (index date) was retrieved from the
last year.

Study Population

This study assessed females and males, = 18 and =40y
old, objectively diagnosed with asthma or COPD on treat-
ment with inhaled maintenance therapy with the last avail-
able prescription in the 3 months before the index date
(December 31, 2019) and present on the chronic prescrip-
tion program with at least 2 prescriptions. The sample
included 24,102 subjects with asthma with maintenance
therapy (6,270 with a single pMDI inhaler [inhaled cortico-
steroids [ICS]/long-acting 8 agonist [LABA]], 13,244 with
a single DPI inhaler [ICS/LABA], and 4,588 with a combi-
nation of pMDI + DPI inhalers) with a percentage of females
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of 61.3% and 12,858 subjects with COPD with maintenance
therapy (3,350 with a single pMDI inhaler [ICS/LABA or
ICS/LABA/long-acting muscarinic antagonist [LAMA]],
4,977 with a single DPI inhaler [I[CS/LABA or ICS/LABA/
LAMA], and 4,531 with a combination of pMDI + DPI
inhalers) with a percentage of females of 33.4%.

Study Objectives

The main objective of this study was to describe the
sociodemographic, clinical, and functional characteristics
of subjects with asthma and subjects with COPD in treat-
ment with inhaled maintenance therapy, depending on
whether the treatment consisted of pMDIs, DPIs, or the
combination of both devices. The principal end points
included age, sex, body mass index, comorbidities, FEV,
FVC, FEV,/FVC, and use of inhalation chamber. Secondary
end points included the type of drug used and concomitant
medication. Exploratory end points included adherence
to treatment and the type of the previous device (previous
1 y) only in the case of subjects treated with pMDI at the
index date.

Study Definitions

In both asthma and COPD, we classify the degree of
air-flow limitation of the pathology according to the air-
flow obstruction values (based on post-bronchodilator FEV):
normal (> 80%), mild (70-80%), moderate (60-70%),
moderate/severe (50-60%), severe (35-50%), and very
severe (< 35%). Due to the characteristics of the study,
we have not been able to classify the degree of air-flow
limitation of asthma and COPD as recommended by the
guidelines (Global Initiative for Asthma or Spanish
Guidelines for the Management of Asthma and Global
Initiative for Chronic Obstructive Lung Disease for
asthma and COPD, respectively) or as it is done in rou-
tine clinical practice.

High-maintenance treatment adherence was defined
when the percentage of subjects who retrieved medica-
tion from the community pharmacy was = 80% in those
without a change of device in the previous year before
the index date. Change from pMDI to DPI and from DPI
to pMDI was defined as subjects with asthma or subjects
with COPD who have been treated with LABA/ICS in
the previous year and who have experienced a change
from pMDI to DPI or from DPI to pMDI. For subjects on
triple therapy (LABA/LAMA/ICS), change of inhaler
(from pMDI to DPI and vice versa) was defined as fol-
lows: subjects treated with fixed or extemporary (mixed
devices pMDI and DPI) triple therapy in the previous
year who have experienced a change from pMDI to DPI
(or vice versa) or from extemporary to fixed triple ther-
apy (both pMDI and DPI).
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Statistical Analysis

The data were validated to ensure the quality of the
records, and a descriptive-univariate statistical analysis was
performed. Qualitative data were expressed as absolute and
relative frequencies and quantitative data as mean and SD
or medians and interquartile ranges. Confidence intervals
were used for the estimation of population parameters. The
normality of the distribution was tested using the Kolmogorov-
Smirnov test. For the bivariate analysis, analysis of var-
iance was used, as well as chi-square for linear correlation,
and Student ¢ test.

Results
Demographic Characteristics

Our final sample was 24,102 subjects diagnosed with
asthma and 12,858 subjects diagnosed with COPD. In asthma,
20% of subjects were age 18-39 y, 44% were 4064 y, 17%
were 6574y, and 18.0% were = 75 y old. In COPD, 39% of
subjects were 40-64 y old, 27% were 65-74 y old, and 34%
were = 75 y old (Table 1). In the asthma group, the ratio of
male/female was 0.63 and in COPD was 1.99. However,
11.1% and 10% of subjects included were current smokers in
asthma and COPD, respectively.

Clinical Characteristics

Charlson comorbidity index; years since diagnosis; and
the results obtained for FEV;, FVC, and FEV/FVC are
shown in Table S1 (see related supplementary materials at
http://www.rcjournal.com). Arterial hypertension, dyslipi-
demia, obesity, and diabetes mellitus were the most common
comorbidities both in asthma and COPD (Table S2). The
use of pMDI and DPI in subjects with arterial hyperten-
sion, obesity, and diabetes was studied according to age
and sex (Tables S3 and S4, see related supplementary
materials at http://www.rcjournal.com).

Functional Characteristics

In the asthma group, 12,846 subjects (53.3%) had moder-
ate asthma; 7,260 (30.1%) had moderate-severe asthma;
and 3,190 subjects (13.2%) had mild asthma while 692
(2.9%) and 114 subjects (0.5%) had severe and very severe
asthma, respectively (Table 1). In the COPD group, 6,637
subjects (51.6%) had moderate COPD; 4,835 subjects (37.6%)
had moderate-severe COPD; and 591 subjects (4.6%) had
mild COPD while 633 (4.9%) and 162 subjects (1.3%)
showed severe and very severe COPD, respectively (Table 1).
In asthma and COPD, the degree of air-flow limitation by
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Table 1.  Demographic and Functional Characteristics of Subjects With Asthma and Subjects With COPD According to the Inhaler Prescribed
Asthma
Characteristic pMDI DPI Single P Multiple Devices: P Multiple Devices
Single Device* Device* DPI vs pMDI pMDI + DPI¥ vs pMDI+DPI

Subjects 6,270 (26) 13,244 (55) 4,588 (19)
Age,y 55 (19.0) 53.1(17.2) <.001 65.5 (15.0) <.001
Age range, y

18-39 1,512 (24.1) 3,194 (24.1) > .99 232 (5.1) <.001

40-64 2,616 (41.7) 6,448 (48.7) <.001 1,642 (35.8) <.001

65-74 956 (15.2) 2,008 (15.2) > .99 1,154 (25.2) <.001

=75 1,186 (18.9) 1,594 (12.0) <.001 1,560 (34.0) <.001
Sex

Male 2,310 (36.8) 5,368 (40.5) <.001 1,658 (36.1) <.001

Female 3,960 (63.2) 7,876 (59.5) <.001 2,930 (63.9) <.001
Degree of air-flow limitation

Mild, 70-80 966 (15.4) 1,938 (14.6) .34 286 (6.2) <.001

Moderate, 60-70 3,382 (53.9) 7,080 (53.5) 2,384 (52.0)

Moderate/severe, 50-60 1,760 (28.1) 3,874 (29.3) 1,626 (35.4)

Severe, 35-50 152 (2.4) 324 (2.4) 216 (4.7)

Very severe, < 35 10 (0.2) 28 (0.2) 76 (1.7)
Current smoker 678 (10.8) 1,464 (11.1) .62 542 (11.8) 24
Treatment adherence > 80% 3,168 (50.5) 6,986 (52.7) .004 3,352 (73.1) <.001
Inhalation chamber 3,196 (51.0) 244 (10.6)

COPD
Characteristic pMDI DPI Single P Multiple Devices: P Multiple Devices
Single Device# Device: DPI vs pMDI pMDI + DPI§ vs pMDI+DPI

Subjects 3,350 (26) 4,977 (39) 4,531 (35)
Age,y 66 (16.9) 63.3 (16.4) <.001 71.8 (12.8) <.001
Age range, y

18-39

40-64 1,375 (41.0) 2,380 (47.8) <.001 1,236 (27.3) <.001

65-74 836 (25.0) 1,317 (26.5) 13 1,297 (28.6) <.001

=75 1,139 (34.0) 1,280 (25.7) <.001 1,998 (44.1) <.001
Sex

Male 2,317 (69.2) 3,306 (66.4) .009 2,939 (64.9) .041

Female 1,033 (30.8) 1,671 (33.6) 1,592 (35.1)
Degree of air-flow limitation

Mild, 70-80 231 (6.9) 338 (6.8) .80 22 (0.5) <.001

Moderate, 60-70 1,822 (54.4) 2,700 (54.2) 2,115 (46.7)

Moderate/severe, 50-60 1,209 (36.1) 1,804 (36.2) 1,822 (40.2)

Severe, 35-50 81 (24) 117 (2.4) 435 (9.6)

Very severe, < 35 7(0.2) 18 (0.4) 137 (3)
Current smoker 341 (10.2) 525 (10.5) .59 444 (9.8) 27
Adherance to treatment > 80% 1,620 (48.4) 2,520 (50.6) .042 3,564 (78.7) < .001
Inhalation chamber 1,581 (47.2) 1,134 (12.8)

Data are presented as n (%) or mean (SD).

For asthma:

*Inhaled corticosteroids/long-acting 8 agonist.

Inhaled corticosteroids(ICS)+long-acting 8 agonist (LABA)+long-acting muscarinic antagonist (LAMA) or ICS/LABA+LAMA: mix of devices dry powder inhaler+pressurized metered-dose inhaler.

For COPD:

*Inhaled corticosteroids (ICS)/long-acting 3 agonist (LABA) or ICS/LABA/long-acting muscarinic antagonist.

SLong-acting muscarinic antagonist (LAMA)/long-acting 3 agonist (LABA)+inhaled corticosteroids (ICS); LABA/ICS+LAMA; LAMA+LABA+ICS; ICS+LABA; ICS+LAMA; LAMA+LABA: mix of
devices DPI +pMDI.

pMDI = pressurized metered-dose inhaler

DPI = dry powder inhaler
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Fig. 1. Use of inhalation chamber according to (A) degree of air-flow
limitation and (B) age.

the disease has been established using FEV, values (see
study definition).

Use of pMDI and DPI According to Age

The use of pMDI increased in the elderly population (=
75 y old group, both sexes) when compared with DPI
(18.9% vs 12.0%, P < .001, subjects with asthma; and
34.0% vs 25.7%, P < .001, subjects with COPD). However,
the use of pMDI in the subgroup of subjects age 40-60 y
(both sexes) was < the use of DPI (41.7% vs 48.7% P <
.001, subjects with asthma; and 41.0% vs 47.8% P < .001,
subjects with COPD). No differences were observed between
the use of pMDI and DPI in the subgroup of subjects age
65-74 y (both sexes) for asthma and COPD (Table 1). When
males and females were compared separately, the results
were similar.

Use of Multiple Devices

In asthma, 19% of subjects were treated with a mix of DPI
and pMDI inhalers (ICS+LABA+LAMA or ICS/LABA +
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LAMA). In the COPD group, this percentage rose to 35%
(LAMA/LABA+ICS, LABA/ICS+LAMA, ICS+LABA,
ICS+LAMA, and LAMA+LABA) (Table 1). A significant
proportion of elderly subjects (= 75 y old group) were
treated with mixed devices (asthma 34%, COPD 44.1%).
In addition, the percentage of subjects treated with mixed
devices increased as a function of age in the group of sub-
jects with COPD.

Use of Inhalation Chamber in Subjects Treated With pMDI

The physician recommended inhalation chamber in 51%
of subjects in the asthma group and 47% of subjects in the
COPD group using only a pMDI device and 10.6% of sub-
jects in the asthma group and 12.8% of subjects in the
COPD group using a combination of pMDI and DPI devi-
ces. In both asthma and COPD groups, the recommenda-
tion of an inhalation chamber by the physician increased
accordingly with the degree of air-flow limitation by the
disease, age, and Charlson index (Table S5, see related
supplementary materials at http://www.rcjournal.com).

In the asthma group, the recommendation by the physi-
cian of an inhalation chamber increased with the degree
of air-flow limitation by the disease (13.4% mild asthma,
46.2% moderate asthma, 78.0% moderate/severe, 82.2%
severe, and 90% very serious) and with age (22.8%, 18-39 y
age group; 53.6%, 40—64 y age group; 64.9%, 65-74 y age
group; and 70.1%, = 75 y old) (Fig. 1).

Similarly, in the COPD group, the recommendation by
the physician of an inhalation chamber increased with the
degree of air-flow limitation by the disease (43.7% mild,
44.5% moderate, 50.5% moderate/severe, 66.7% severe,
and 71.4% very serious) and with age (47.4%, 40-64 y age
group; 62.3%, 65-74 y age group; and 73%, = 75 y old
group) (Fig. 1).

Switching from DPI to pMDI

In the asthma group, 25.0% of subjects treated with
pMDI (LABA/ICS) at the index date had experienced a
switch of inhaler (from DPI to pMDI) the previous year. In
the COPD group, 21.6% of subjects treated with pMDI
(LABA/ICS) at the index date had experienced a switch of
inhaler (from DPI to pMDI) in the previous year (Fig. 2).
On the other hand, 42.1% of subjects treated with triple
therapy using a pMDI inhaler (LABA/LAMA/ICS) at the
index date had experienced a change of inhaler (24.2% from
DPI to pMDI and 17.9% from multiple devices) (Fig. 2).

Switching from pMDI to DPI
In the asthma group, 14.1% of subjects treated with DPI

(LABA/ICS) at the index date had experienced a switch
of inhalers in the previous year (from pMDI to DPI). In
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Fig. 2. Change in inhalers in asthma and COPD. A: Switch from
pressurized metered-dose inhaler (pMDI) and dry powder inhaler
(DPI) in subjects with asthma in the previous year; B: switch from
pMDI to DPI and vice versa in subjects with COPD; C: switch from
single pMDI to DPI and vice versa and from multiple inhalers in sub-
jects treated with triple therapy in COPD.

the COPD group, 11.4% of subjects treated with DPI
(LABA/ICS) at the index date had experienced a switch
of inhaler (from pMDI to DPI) in the previous year (Fig. 2).
On the other hand, 33% of subjects treated with triple

RESPIRATORY CARE ® DECEMBER 2024 VoL 69 No 12

therapy using a DPI inhaler (LABA/LAMA/ICS) at the
index date had experienced a change of inhaler (21.2%
from pMDI to DPI and 11.8% from multiple devices)
(Fig. 2).

Adherence to Maintenance Treatment

The results show that adherence to maintenance treat-
ment was significantly increased according to the degree
of air-flow limitation by the disease ranging from 46
(moderate asthma)-90% (severe asthma) in subjects
treated with pMDI and from 48 (moderate asthma)-79%
(severe asthma) in those treated with DPI. A similar pat-
tern was observed in COPD, where the adherence ranged
from 46 (moderate COPD)-71% (severe COPD) in subjects
treated with pMDI and from 49 (moderate COPD)-83%
(severe COPD) in those treated with DPI. Adherence also
increased as a function of age in both COPD and asthma,
regardless of the type of device (Fig. 3).

In terms of rescue medication, short-acting 3, agonists
(SABAS), such as salbutamol, were widely prescribed for
subjects with asthma and subjects with COPD: 88% and
93.7% in subjects treated with a single pMDI maintenance
inhaler, respectively; 87.1% and 93.3% in subjects treated
with a single DPI maintenance inhaler, respectively; and
88.1% and 93% in subjects treated with a mix of devices,
respectively.

Discussion

Several studies in subjects with asthma and subjects with
COPD have analyzed subject satisfaction with inhalers, ad-
herence to treatment, and subject characteristics. In most
cases, these studies were designed to identify subjects’ errors
during inhaler use. As expected, these errors can directly
impact treatment adherence and, therefore, treatment effec-
tiveness."*'? There are over 230 different types of inhalers
on the market. To date, no universal device can adapt to
every patient. A personalized approach is, therefore,
extremely important since choosing the correct inhaler
must consider the needs, characteristics, and preferen-
ces of patients with asthma or patients with COPD.*-'3-'4
Recommendations in asthma and COPD guidelines pre-
suppose that practitioners have the evidence, information,
knowledge, and tools to select inhaler devices appropriate
for individual patients.

In this observational retrospective study, we analyzed the
prescription of pMDI and DPI in a real-world setting. Our
findings indicate that there may be differences in the pre-
scription of pMDI or DPI depending on demographic fac-
tors and show that physicians routinely switch from pMDI
to DPI and vice versa. Whereas results of randomized con-
trolled trials indicate little difference in the effectiveness of
inhaler devices when used correctly and predominantly
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Fig. 3. Adherence to treatment in subjects treated with pressurized metered-dose inhalers (pMDI) and dry powder inhalers (DPI) in asthma and
COPD. A: Adherence to treatment according to severity in subjects with asthma; B: adherence to treatment according to severity in subjects
with COPD; C: adherence to treatment according to age in subjects with asthma; and D: adherence to treatment according to age in subjects

with COPD.
over the short term,'>'® our findings suggested that real-
world factors influence the effectiveness of these devices.
Correct inhaler use is integral to the effectiveness of inhaled
therapy, and for proper use, it could be essential to consider
the patients’ sociodemographic, clinical, and functional
characteristics. Other factors that could influence the effec-
tiveness of therapy include patient preferences and physi-
cian knowledge of the device. It has been suggested before
that an optimal match between patient and device may be
achieved by applying a simple 4-model question approach:
Who-What-Where-How (Who: consider asthma and COPD
disease characteristics; What: consider the type of drug to
use; Where: targeting the medication; and How: matching
patient, molecule, dose, and device)."?

As reflected in the results of this study, DPIs are the
most prescribed inhaler devices in the analyzed population,
for both subjects with asthma and subjects with COPD.
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A preference for pMDI inhalers is observed in subjects =
75 y old with asthma and subjects with COPD, while a pref-
erence for DPI is observed in subjects age 40—60. In elderly
subjects (= 75 y old) with hypertension, obesity, and diabe-
tes mellitus comorbidities, pMDI inhaler use also increased
for both subjects with asthma and subjects with COPD.
However, this observation could be related to the advanced
age of the subjects; and therefore, this result needs to be
taken with caution.

Clinical guidelines'’ for asthma treatment indicate that
pMDIs should preferably be used with an inhalation cham-
ber as their use slows down the aerosolized particles emit-
ted from the pMDI and, therefore, can increase lung
deposition and reduce oropharyngeal deposit.'®> However,
our results indicate that this happens only for 51% of sub-
jects in the asthma group and 47% of those in the COPD
group. Importantly, the recommendation of an inhalation
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chamber increases with degree of air-flow limitation by the
disease and age.

Interestingly, a considerable number of subjects were
using a mix of devices, DPI and pMDI (19% for asthma
and 35.2% for COPD). Using multiple devices could con-
fuse patients and increase errors that could also have a tre-
mendous impact on treatment adherence. This can be
reduced by using the same inhaler device; therefore, using
multiple devices should be avoided when possible.'” The
use of mixed devices, both in asthma and COPD, increases
with age and severity, meaning that an important proportion
of elderly and patients with severe disease are using a
mixed combination of devices. On the other hand, a consist-
ent number (4,097 subjects, 89.4%) of subjects with COPD
receiving maintenance inhalation medication with mixed
devices are treated with triple therapy, and only 842 sub-
jects (17.0% of the total population with triple therapy) are
treated with fixed triple therapy. At the time of the study,
access to this class of drugs was limited by the health care
system, resulting in a therapeutic approach that does not seem
to follow the clinical recommendations of guidelines.”® On the
other hand, it is worth noting that fixed triple therapy had been
on the Spanish market for 1.5 y (pMDI) and 6 months (DPI);
and therefore, these results should be analyzed with care.

As expected, adherence to maintenance treatment (defined
as = 80% of retrieved medication from the community phar-
macy) increased with age and degree of air-flow limitation
by the disease in both subjects with asthma and subjects
with COPD, regardless of the type of inhaler (DPI or pMDI).
In terms of sex, adherence was similar in females with
asthma and males with COPD.

Interestingly, there was a considerable percentage of sub-
jects who switched from DPIs to pMDIs (and vice versa) in
the previous year. The design of this study does not allow
us to identify the main reasons for these switches; however,
we could assume that the switch was guided by clinical rea-
sons related to the subject’s needs.

This study also confirms the wide use of SABAS, such as
salbutamol, as rescue medication for subjects with asthma
and subjects with COPD. Both asthma®!” and COPD?"-*?
guidelines consider the use of SABAs as an important pa-
rameter to consider assessing poor control of the disease.
Moreover, Nwaru et al** have recently argued that SABAs
overuse was associated with increased risks of exacerbation
and mortality in asthma.

Strengths and Limitations

This study was based on real-life data, which are of great
value for understanding patients’ characteristics, uses, and
preferences regarding prescribed treatments. Our study lim-
itations include those inherent to any observational study
using retrospective data. First, the data collected were limited
to the information recorded in the database and, second,
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because data were collected for a specific period (between
October 1, 2019-December 31, 2019), which does not fully
reflect reality. Third, the classification of asthma and COPD
degree of air-flow limitation according to FEV; is not rec-
ommended by the guidelines; and therefore, this should be
considered when interpreting the results.

During the study period, access to fixed triple therapy
was limited, as it had recently entered the Spanish market
(1.5 y for pMDI and 6 months for DPI), warranting caution
in interpreting the results. Patients with asthma and patients
with COPD treated with a drug in monotherapy were not
included since we decided to focus exclusively on subjects
receiving fixed ICS+LABA maintenance combinations
(or fixed triple therapy in COPD) for comparison between
pMDI and DPI devices (groups 1 and 2). In the third group,
subjects with asthma on a combination of device types were
considered.

Conclusions

The multitude of available inhalation devices could pres-
ent a considerable challenge in selecting the appropriate
inhaler for individual patients. When selecting a device,
patients have a range of characteristics, such as age, cognitive
status, manual dexterity, visual acuity, inspiratory capacity,
ability to coordinate actuation of the inhaler with inhalation,
and comorbidities, and some of these characteristics seem
to determine the type of device (pMDI or DPI) recom-
mended by the physician.

The use of an inhalation chamber when pMDI is recom-
mended is still not optimal and should be encouraged as
reflected in international guidelines. Despite the availability
of dual- and triple-therapy inhalers on the market, many
patients are still treated with multiple devices (pMDI + DPI). In
a real-world environment, DPI and pMDI are likely not always
interchangeable as it will depend on the optimal use that the
patient can make of one or the other device. In our study, a con-
siderable percentage switched from DPIs to pMDIs and vice
versa in the previous year. Even if our data cannot explain the
reason for the switch, we can probably assume that the change
was motivated by clinical decisions based on subject needs,
highlighting that both therapeutic options are important to meet
the needs and preferences of patients.
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