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Introduction: Asthma treatment guidelines advocate the use of long-acting beta2-agonists (LABA) in addition to inhaled corticos-
teroids (ICS) in patients whose asthma is uncontrolled by ICS alone. This is the first study done in Romania, which collected the real-
world data on the effects of Foster® (extrafine beclomethasone dipropionate/formoterol fumarate BDP/FF in a pressurized metered-
dose inhaler pMDI 100/6 μg formulation) in adult asthmatic population.
Objective: We aimed to assess the asthma symptoms control, pulmonary function and quality of life parameters in a heterogeneous
Romanian asthmatic adult outpatient population, treated with extrafine BDP/FF 100/6 μg pMDI.
Methods: This was a prospective, multicenter, observational study involving 30 pulmonologists randomly selected from the Romanian
healthcare system, which did not declare any competing interests. Recruitment period was Oct 2018 - Feb 2019, while the patients' observa-
tional period was 24 weeks. The study included poorly controlled and uncontrolled adult asthma outpatients treated with non-extrafine
formulations medication, for which the treatment indication, according to Global Initiative for Asthma (GINA) 2018, was the use of an ICS-
LABA combination. The study collected demographic data, smoking habits, comorbidities, data regarding asthma diagnosis, the evolution
of asthma symptoms, spirometry, Asthma Control Questionnaire (ACQ-7) scoring test, current and concomitant treatment.
Results: Of 302 included patients, 290 completed the study. Pulmonary function parameters assessed during the trial (forced
expiratory volume in one second - FEV1 and forced vital capacity - FVC) showed a significant improvement versus baseline
(p<0.001). ACQ-7 score decreased significantly from 3.09±0.83 (visit 1) to 1.56±0.89 (visit 2) and to 1.09±0.81 (visit 3) (p<0.001).
At the end of the study, 127 (43.79%) patients were well controlled (ACQ-7 score < 0.75).
Conclusion: This observational study demonstrates the effectiveness and safety of extrafine fixed combination of BDP/FF (100/6 μg)
pMDI in Romanian adult asthma patients uncontrolled with non-extrafine medication in a real-world setting, leading to clinically and
statistically improvements in asthma control and pulmonary function.
Keywords: asthma, ACQ-7, symptoms, ICS/LABA, maintenance and reliever therapy, MART

Introduction
Asthma is one of the most common chronic diseases worldwide in all age groups, with more than 300 million affected
individuals and its prevalence keeps increasing in certain countries,1 being at the same time a major public health
problem worldwide, which might potentially negatively impact patient’s quality of life.2
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The primary aim of asthma treatment is to achieve and maintain overall asthma control by reducing the severity of
current symptoms and minimizing future risk regarding asthma-related mortality, exacerbations, persistent airflow
limitation and side-effects.2

Asthma treatment guidelines advocate the use of long-acting beta2-agonists (LABA) in addition to inhaled corticos-
teroids (ICS), either separately or as a fixed-dose formulation, in patients whose asthma is uncontrolled by ICS alone.2,3

For ICS/formoterol fixed combination, the recommendation is the use as maintenance only or as maintenance and
reliever therapy (MART).2

The extrafine formulation of beclomethasone dipropionate/formoterol fumarate (BDP/FF) 100/6 µg in a pressurized
metered-dose inhaler (pMDI) is known to produce high and homogeneous lung deposition, allowing at the same time a
uniform treatment for the bronchoconstriction, as well as inflammation within the entire bronchial tree.4–6

Also, the efficacy of BDP/FF 100/6 µg pMDI in patients with moderate to severe asthma was demonstrated in several
randomized clinical trials (RCTs);7,8 nevertheless, it should be emphasized that the effectiveness of the treatment is
dependent also on other factors as the medical device used, the inhalation technique, patient’s treatment adherence. Those
factors are playing an important role in drug delivery and distribution along the bronchial tree, including the peripheral
airways. Observational studies could add significant information to the finding of RCTs, by recording effectiveness and
safety data in real-life situations.

This is the first study done in Romania collecting real-life data regarding the efficacy and safety of BDP/FF, an
extrafine pMDI fixed-dose formulation, used as maintenance only or as MART in adult asthmatic patients.

Materials and Methods
Study Design
This is a prospective, multicenter, observational study that took place in Romania, involving 30 pulmonologists,
randomly selected from the national healthcare system, which did not declare any competing interests. Each investigator
planned to recruit ten (10) asthmatic patients visiting his office, fulfilling the protocol criteria.

Recruitment took place between October 2018 - Feb 2019, while the patient’s observation period was 24 weeks,
including three visits: visit 1 (V1) - inclusion visit; visit 2 (V2) - 12-weeks follow-up visit and visit 3 (V3) - 24-weeks
follow-up visit.

The study included poorly controlled and uncontrolled adult asthma outpatients (males and females) being treated
with non-extrafine formulations medication, if they had a positive bronchodilator reversibility test (increase in forced
expiratory volume in 1st second (FEV1) of >12% and >200 mL from baseline, 10–15 minutes after 200–400 mcg
salbutamol or equivalent) and for which the treatment indication, according to Global Initiative for Asthma (GINA) 2018
guidelines, was the use of an ICS-LABA combination.2

The investigator, based on own medical judgement and daily practice regarding the management of asthma patients,
unconditionally by the participation of the patient in the study, prescribed an extrafine formulation of BDP/FF 100/6 µg
pMDI, in accordance with its approved Summary of Product Characteristics (SmPC). The dose of extrafine ICS/
formoterol was adjusted by the investigators in accordance to her/his decision, based on her/his medical experience
and SmPC. The investigator was fully responsible for his/her decision in the patient’s interest and was not influenced by
the study. The study excluded patients which met any of the BDP/FF 100/6 µg pMDI SmPC contraindications,
limitations, restrictions or if they were participating in another clinical trial. The medication was bought by each patient
from public pharmacies.

Data regarding patient baseline characteristics (age, gender, height, weight, education, smoking habits, concomitant
diseases, number of years of asthma diagnosis and previous asthma medical treatment) were collected in the Case Report
Form (CRF). Asthma symptoms (cough, wheezing reported by subject, wheezing observed during the clinical examina-
tion, thoracic constriction, dyspnea at rest and exertional dyspnea), data regarding pulmonary function tests (FEV1
morning pre-dose, forced vital capacity (FVC) morning pre-dose and FEV1/FVC % morning pre-dose), Asthma Control
Questionnaire-7 (ACQ-7) score (Figure 1), use of medication, adherence to treatment, asthma symptomatology evolution
and adverse drug reactions (ADRs) were collected during each study visit.
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Figure 1 Asthma Control Questionnaire-7 items.
Note: Reproduced with permission from QOL Technologies Ltd, Professor Elizabeth F Juniper for Chiesi. Available from: http://www.qoltech.co.uk/index.htm.
Abbreviations: FEV 1, forced expiratory volume in 1st second; FEV 1%; forced expiratory volume in 1st second/forced vital capacity.
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Pulmonary function was assessed using spirometry (performed before drug administration) as per routine practice and
according to guidelines. Moreover, the morning dose intake treatment was done at site after performing the pulmonary
function test. This procedure was performed in order to collect the real data regarding lung function, as well as assessing
the patients’ inhalation technique and providing correction instructions, where needed.

The study was conducted in accordance with the Declaration of Helsinki and Good Clinical Practice guidelines. The
study was approved by the Romanian National Bioethics Committee for Medicine and Medical Devices (NBCMMD) and
Romanian National Agency for Medicines and Medical Devices (NAMMD). All included patients provided written
Informed Consent Form (ICF).

Statistics
Due to observational nature of the study, without comparative design, it was decided that each site, out of the 30
pneumologists randomly selected from Romanian healthcare system, will recruit 10 patients in order to obtain the most
representative data set. Since no statistical hypothesis test was planned, the study sample size was not based on a formal
power calculation, but estimated on recruitment capabilities of the sites.

The statistical analysis was essentially descriptive, using Student’s t test, Fisher’s test and Chi-Square test. Scale
variables were reported as mean ± standard deviation (SD) and summarized categorical variables using frequencies and
percentages. For all tests, a p-value <0.05 was considered statistically significant. SPSS Statistics (version 19.0, Chicago,
Illinois, USA) was used.

Results
A total of 302 asthma adult outpatients were included, of which 290 patients were eligible, completed the study and were
part of the statistical analysis. Most of the 290 patients were females (62.07%), with a mean age of 55.94±14.68 years.
Mean body mass index (BMI) was 28.89±2.83 kg/m2, without significant statistical gender differences. Most patients
were non-smokers (73.4%) and had common comorbidities such as: high blood pressure (45.9%), allergic rhinitis
(28.6%) and ischemic heart disease (21%) (Table 1). If measured by the investigators, vital sign measurements (systolic
blood pressure (SBP), diastolic blood pressure (DBP), heart rate (HR), and respiratory rate) were recorded at study
inclusion (Table 1).

At inclusion, symptoms reported by most patients were exertional dyspnea (93.8%) and cough (92.4%). Symptoms
were most frequently reported to occur during the morning (77.6%) (Table 2). Spirometry at inclusion showed reduced
values, both for male and female groups: the mean FEV1 value was 1.72±0.49 L, FVC 2.47±0.6 L and FEV1/FVC 70.96
±14.07%, respectively. Mean ACQ-7 score at study inclusion was 3.09±0.83 (Table 2). The mean duration for asthma
diagnosis was 11.12±10.71 years (Table 1), while the most frequent maintenance treatment used prior to study inclusion
was a combination of ICS-LABA (65.2%), followed by ICS alone (27.9%) (Table 3). All patients received prescription of
extrafine BDP/FF 100/6 μg pMDI, used as maintenance only [(33 pts (11.38%)] or as MART [257 pts (88.62%)].

Pulmonary function and asthma symptoms improved throughout the study. FEV1 mean value increased from 1.72
±0.61 L (V1) to 2.25±0.77 L (V3) (p<0.001), FVC mean value increased from 2.47±0.83 L (V1) to 2.89±0.83 L (V3)
(p<0.001) (Table 4). The mean ACQ-7 score for all 290 patients decreased significantly throughout the study, from the
mean value of 3.09±0.83 (V1) to 1.09±0.81 (V3) (p<0.001) (Table 4 and Figure 2).

The frequency of the most reported symptoms decreased; exertional dyspnea from 93.8% (V1) to 53.4% (V3)
(p<0.001) and cough from 92.4% (V1) to 32.8% (V3) (p<0.001). Patients were stratified based on every symptom
presented and the ACQ-7 reported value was calculated for each group presenting a certain symptom. A significant
decrease in ACQ-7 score was observed (p<0.001) for all groups. For the most frequently reported symptoms, exertional
dyspnea and cough, the ACQ-7 mean value decreased as follows: from 3.11±0.83 (V1) to 1.3±0.84 (V3) and from 3.1
±0.82 (V1) to 1.54±0.77 (V3) (p<0.001), respectively (Table 5). We noticed that during the treatment with BDP/FF 100/6
μg pMDI, the improvement of asthma symptomatology, defined as frequency of symptoms reported, as well as the
asthma control measured by ACQ-7, was significant throughout the study (p<0.001), irrespective to the prior non-
extrafine ICS-LABA treatment received by the subjects before the study inclusion (Tables 6–8). For patients treated with
different ICS-LABA combinations (non-extrafine formulations) prior study inclusion, after the change in treatment to
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Table 1 Baseline Characteristics

Baseline Characteristics Male N (%) Female N (%) Total N (%)

Gender distribution 110 (37.93%) 180 (62.07%) 290

Age (years) 54.28±15.12 56.93±14.68 55.94±14.68

Height (cm) 171.66±7.85 160.9±6.68 164.96±6.68

Weight (kg) 84.15±18.64 74.71±15.48 78.24±15.48

BMI (kg/m2) 28.54±5.61 28.9±5.83 28.8±2.83

Education, N (%)

Primary school 35 (31.8%) 59 (32.8%) 94 (32.4%)

High school 56 (50.9%) 95 (52.8%) 151 (52.1%)

University 18 (16.4%) 23 (12.8%) 41 (14.1%)

Missing 1 (0.9%) 3 (1.6%) 4 (1.4%)

Smoking status

Non-smoker 65 (59.1%) 148 (82.2%) 213 (73.4%)

Current smoker 16 (14.5%) 13 (7.2%) 29 (10%)

Current smoker, cigarettes/day 12±5.56 13.52±6.34 12.76±5.98

Current smoker, years 27.62±9.51 21.46±10.67 24.54±10.81

Former smoker 27 (56%) 21 (44%) 48 (16.6%)

Former smoker, cigarettes/day 15.55±8.11 14.21±10.12 14.88±9.08

Former smoker, years 12.25±9.35 5.91±4.84 9.08±7.87

Comorbidities

Ischemic disease 22 (20%) 39 (21.7%) 61 (21%)

Heart failure 0 (0%) 4 (2.2%) 4 (1.4%)

Arrhythmia 2 (1.8%) 6 (3.3%) 8 (2.8%)

Hight blood pressure 47 (42.7%) 86 (47.8%) 133 (45.9%)

Pulmonary cancer 0 (0%) 0 (0%) 0 (0%)

Other cancer 1 (0.9%) 2 (1.1%) 3 (1%)

Sleep apnea 7 (6.4%) 2 (1.1%) 9 (3.1%)

Diabetes mellitus 6 (5.5%) 17 (9.4%) 23 (7.9%)

Hyperlipidemia 3 (2.7%) 20 (11.1%) 23 (7.9%)

Allergic rhinitis 32 (29.1%) 51 (28.3%) 83 (28.6%)

Osteoporosis 1 (0.9%) 11 (6.1%) 12 (4.1%)

Myopathy 1 (0.9%) 0 (0%) 1 (0.3%)

Anxiety/depression 3 (2.7%) 16 (8.9%) 19 (6.6%)

Other pathologies 18 (16.4%) 26 (14.4%) 44 (15.2%)

(Continued)
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BDP/FF 100/6 μg pMDI, the ACQ-7 value decreased significantly from 3.16±0.82 (V1) to 1.18±0.77 (V3) (p<0.001)
(Table 4).

Use of extrafine BDP/FF 100/6 μg pMDI improved the ACQ-7 score from V1 to V3, for all patients and the
improvement was significant regardless of the therapy mode applied, maintenance only or MART (p<0.001) (Table 9).

The ACQ-7 variation during the study was analyzed for patients in relation to their treatment adherence and it was
observed that adherence decreased when improved asthma control was obtained (Table 10). During the study duration,

Table 1 (Continued).

Baseline Characteristics Male N (%) Female N (%) Total N (%)

Vital signs

SBP (mmHg) 134.44±17.35 135.22±17.76 134.83±18.01

DBP (mmHg) 77.98±9.18 79.62±10.36 78.8±8.10

HR (bpm) 78.47±10.16 79.33±10.84 78.9±9.12

Respiratory rate (breaths/min) 16.48±2.38 17.2±7.31 16.84±4.84

Years of asthma diagnosis 11±9.03 11.24±11.61 11.12±10.71

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate.

Table 2 Asthma Symptoms and Pulmonary Function at Inclusion (V1)

Current Asthma Symptoms Male N (%) Female N (%) Total N (%)

Exertional dyspnea 103 (93.6%) 169 (93.9%) 272 (93.8%)

Dyspnea at rest 36 (32.7%) 62 (34.4%) 98 (33.8%)

Thoracic constriction 54 (49.1%) 94 (52.8%) 149 (51.4%)

Wheezing observed during the clinical

examination

89 (80.9%) 125 (69.4%) 214 (73.8%)

Wheezing reported by subject 98 (89.09%) 158 (88.3%) 257 (88.6%)

Cough 103 (93.6%) 165 (91.7%) 268 (92.4%)

Moment of symptoms worsening

Evening 53 (48.2%) 87 (48.3%) 140 (48.3%)

Night 73 (66.4%) 125 (69.4%) 198 (68.3%)

Morning 82 (74.5%) 143 (79.4%) 225 (77.6%)

Pulmonary function Value (Mean±SD) Value (Mean±SD) Value (Mean±SD)

FEV1 pre-dose (L) 2.03±0.69 1.41±0.49 1.72±0.49

FVC pre-dose (L) 2.95±0.94 1.99±0.59 2.47±0.60

FEV1/FVC pre-dose (%) 69.02±14.11 72.11±13.79 70.96±14.07

ACQ-7 score 3.15±0.78 3.03±0.85 3.09±0.83

Abbreviations: SD, standard deviation; FEV1, forced expiratory volume in 1st second; FVC, forced vital capacity; ACQ-7, Asthma
Control Questionnaire-7 items.
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the patients skipped maintenance medication for a median interval of 5.25 days. At V3, 127 (43.79%) of patients reached
well-controlled asthma status, defined by ACQ-7 score <0.75 (Table 11).

The frequency of symptoms decreased from V1 [77.79% (in the morning), 68.28% (in the night) and 48.28% (in the
evening)] to V3 [30.00% (in the morning), 10.00% (in the night) and 14.14% (in the evening), respectively] (p<0.001)

Table 3 Maintenance Medication/Active Substances Classes Used for Asthma Control Prior to
Study Inclusion

Maintenance Medication /Active
Substances Classes at V1

Male N (%) Female N (%) Total N (%)

Antihistamines (H1 antagonists) 7 (6.4%) 14 (7.8%) 21 (7.2%)

SABA 5 (4.5%) 8 (4.4%) 13 (4.9%)

LABA 3 (2.7%) 5 (2.8%) 8 (2.8%)

Methylxanthines 6 (5.5%) 4 (2.2%) 10 (3.4%)

LAMA 3 (2.7%) 6 (3.3%) 9 (3.1%)

ICS alone 31 (28.2%) 50 (27.8%) 81 (27.9%)

Combination ICS-LABA 69 (62.7%) 120 (66.7%) 189 (65.2%)

LTRA 6 (5.5%) 11 (6.1%) 17 (5.9%)

Abbreviations: V1, visit 1; SABA, short-acting β2 agonist; LABA, long-acting β2 agonist; LAMA, long-acting muscarinic
antagonist; ICS, inhaled corticosteroid; LTRA, leukotriene receptor antagonist.

Table 4 Pulmonary Function and ACQ-7

Pulmonary Function V1 V2 V3 P

FEV1 pre-dose (L) N 290 290 290 <0.001

Mean±SD 1.72±0.61 2.19±0.86 2.25±0.77

FVC pre-dose (L) N 290 290 290 <0.001

Mean±SD 2.47±0.83 2.86±0.87 2.89±0.83

FEV1/FVC pre-dose (%) N 290 290 290 <0.001

Mean±SD 70.96±14.07 76.6±13.62 77.25±14.80

ACQ-7 score Total study population V1 V2 V3 P

N 290 290 290 <0.001

Mean±SD 3.09±0.83 1.56±0.89 1.09±0.81

ACQ7- score Prior maintenance treatment: non-

extrafine ICS-LABA

V1 V2 V3 P

N 189 189 189 <0.001

Mean±SD 3.16±0.82 1.71±0.85 1.18±0.77

ACQ7- score Prior maintenance treatment: ICS V1 V2 V3 P

N 81 81 81 <0.001

Mean±SD 3.00±0.84 1.24±0.90 0.82±0.74

Abbreviations: SD, standard deviation; FEV1, forced expiratory volume in 1st second; FVC, forced vital capacity; ACQ-7, Asthma Control Questionnaire-7 items; LABA,
long-acting β2-agonist; ICS, inhaled corticosteroid; V1, visit 1; V2, visit 2; V3, visit 3.
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(Table 12). In similar manner, the reliever use decreased throughout the study, reaching at V3 a percentage of 67.93% of
subjects not requiring reliever use, during interrogated period (Figure 3).

There were 4 ADRs reported (1.37% of patients) and no Serious Adverse Events (SAE) or hospitalization due to
asthma worsening were reported during the study.

Discussion
This is the first real-world study of the use of the extrafine BDP/FF 100/6 µg pMDI, both as maintenance only or MART,
for adult asthmatic outpatients, done in Romania, aiming to assess asthma symptoms control, evolution of pulmonary
function and quality of life parameters.

In this study, the use of the extrafine BDP/FF 100/6 µg pMDI showed utility in the management of asthma in poorly
controlled or uncontrolled adult outpatients in real-life environment.

The patient population included in the study is considered representative for Romanian asthmatic population in terms
of age (± 55.9 years), gender distribution, asthma duration (±11 years), BMI (± 28 kg/m2), smoking status (current
smokers 10%, former smokers 16.6%), similar to other recent published data.9

The study demonstrated that the use of the extrafine BDP/FF 100/6 µg pMDI, regardless of prior study medication
used by the patients, lead to clinically and statistically improvements during the 24-week observational period in
pulmonary function [FEV1 mean value increased from 1.72±0.61 L (V1) to 2.25±0.77 L (V3) (p<0.001), FVC mean
value increased from 2.47±0.83 L (V1) to 2.89±0.83 L (V3) (p<0.001)], decrease of asthma symptoms frequency
(p<0.001) and improvement in asthma control, evaluated by ACQ-7 [ACQ-7 score decreased from the mean value of
3.09±0.83 (V1) to 1.09±0.81 (V3) (p<0.001)]. The improvement from baseline in pulmonary function measurements
proves that included subjects had room for improvement during treatment. At the end of the study 43.79% of the included
subjects were well controlled (ACQ-7<0.75). These findings are similar to other real-world evidences that have indicated
that only 50% of patients with asthma meet the criteria for well-controlled asthma, at best.10–15

At inclusion, out of the 290 patients who completed the study, 33.8% presented all six assessed asthma symptoms,
while at end of the study, only 1.7% reported all symptoms. As predicted, there were no symptom-free patients at

Figure 2 ACQ-7 score evolution.
Abbreviations: ACQ-7, Asthma Control Questionnaire-7 items; V1, visit 1; V2, visit 2; V3, visit 3.
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Table 5 Asthma Symptoms Evolution During the Observational Study

Current Asthma Symptoms ACQ-7 Score Frequency P

V1 V2 V3

Cough N (%) 268 (92.4%) 147 (50.7%) 95 (32.8%) <0.001

Mean (+ SD) 3.1±0.82 1.8±0.88 1.54±0.77

Wheezing reported by subject N (%) 256 (88.28%) 100 (34.5%) 59 (20.3%) <0.001

Mean (+ SD) 3.18±0.80 1.95±0.92 1.8±0.81

Wheezing observed during the clinical examination N (%) 214 (73.8%) 78 (26.9%) 49 (16.9%) <0.001

Mean (+ SD) 3.22±0.78 2.11±0.91 1.7±0.57

Thoracic constriction N (%) 148 (51.03%) 35 (12.1%) 31 (10.7%) <0.001

Mean (+ SD) 3.28±0.85 2.12±0.94 1.85±0.79

Dyspnea at rest N (%) 98 (33.8%) 11 (3.8%) 5 (1.7%) <0.001

Mean (+ SD) 3.62±0.71 2.9±1.09 2.52±0.84

Exertional dyspnea N (%) 272 (93.8%) 205 (70.7%) 155 (53.4%) <0.001

Mean (+ SD) 3.11±0.83 1.76±0.87 1.3±0.84

Patients without asthma symptomatology V1 V3

N (%) ACQ-7 (Mean±SD) N (%) ACQ-7 (Mean±SD)

0 (0%) 98 (33.79%) 0.50±0.397

Abbreviations: SD, standard deviation; V1, visit 1; V2, visit 2; V3, visit 3; ACQ-7, Asthma Control Questionnaire-7 items.

Table 6 ACQ-7 Score and Asthma Symptoms for Patients Treated with Non-Extrafine BUD/F Prior V1, Followed by Extrafine BDP/FF
100/6 μg pMDI

Asthma Symptoms ACQ-7 Score V1 V2 V3 p

Cough N 84 (95.5%) 43 (48.87%) 30 (34.1%) <0.001

Mean±SD 3.06±0.80 1.98±0.80 1.29±0.69

Wheezing reported by subject N 76 (86.4%) 31 (35.2%) 20 (22.7%) <0.001

Mean±SD 3.16±0.79 2.15±0.90 2.1±0.99

Wheezing observed during the clinical

examination

N 61 (69.3%) 27 (30.7%) 21 (23.9%) <0.001

Mean±SD 3.32±0.74 2.37±0.68 1.69±0.79

Thoracic constriction N 43 (48.9%) 11 (12.5%) 10 (11.4%) <0.001

Mean±SD 3.29±0.96 2.07±0.92 1.4±0.69

Dyspnea at rest N 31 (35.2%) 2 (2.3%) 1 (1.1%) <0.001

Mean±SD 3.59±0.81 2.43±0.36 1.28± 0

Exertional dyspnea N 81 (92%) 63 (71.6%) 54 (61.4%) <0.001

Mean±SD 3.1±0.88 1.99±0.83 1.30±0.82

Abbreviations: BUD/F, budesonide/formoterol; BDP/FF, beclomethasone dipropionate/formoterol fumarate; pMDI, pressurized metered-dose inhaler; V1, visit 1; V2, visit
2; V3, visit 3; ACQ-7, Asthma Control Questionnaire-7 items.
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inclusion, while at the end of study this increased to 33.79%. Symptoms improved significantly during the study,
demonstrating the efficacy of extrafine BDP/FF 100/6 µg pMDI treatment. The reliever use decreased throughout the
study, reaching at V3 a percentage of 67.93% of subjects not requiring reliever use, during interrogated period (Figure 3).

Table 7 ACQ-7 Score and Asthma Symptoms for Patients Treated with FLU/SAL Prior V1, Followed by Extrafine BDP/FF 100/6 μg
pMDI

Asthma Symptoms ACQ-7 Score V1 V2 V3 p

Cough N 90 (89.1%) 58 (57.4%) 40 (39.6%) <0.001

Mean±SD 3.33±0.82 1.91±0.95 1.45±0.77

Wheezing reported by subject N 92 (91.09%) 41 (40.6%) 24 (23.8%) <0.001

Mean±SD 3.33±0.8 1.98±0.93 1.55±0.84

Wheezing observed during the consult N 86 (85.1%) 32 (31.7%) 18 (17.8%) <0.001

Mean±SD 3.31±0.79 2.08±1.13 1.7±0.80

Thoracic constriction N 54 (53.5%) 15 (14.9%) 13 (12.9%) <0.001

Mean±SD 3.52±0.91 1.99±0.69 1.47±0.59

Dyspnea at rest N 40 (39.6%) 5 (5%) 1 (1%) <0.001

Mean±SD 3.65±0.76 2.64±0.57 1.28±0

Exertional dyspnea N 97 (96%) 81 (80.2%) 63 (62.4%) <0.001

Mean±SD 3.33±0.84 1.86±0.91 1.31±0.85

Abbreviations: ACQ-7, Asthma Control Questionnaire-7 items; FLU/SAL, fluticasone/salmeterol; BDP/FF, beclomethasone dipropionate/formoterol fumarate; pMDI,
pressurized metered-dose inhaler; V1, visit 1; V2, visit 2; V3, visit 3

Table 8 ACQ-7 Score and Asthma Symptoms for Patients Treated with Non-Extra Fine ICS-LABA Prior V1, Followed by Extrafine
BDP/FF100/6 μg pMDI

Asthma Symptoms ACQ-7 Score V1 V2 V3 p

Cough N 174 (92.1%) 101 (53.4%) 70 (37%) <0.001

Mean±SD 3.29±0.82 1.94±0.84 1.37±0.80

Wheezing reported by subject N 168 (88.9%) 72 (38.9%) 44 (23.3%) <0.001

Mean±SD 3.33±0.77 2.06±0.86 1.81±0.81

Wheezing observed during the clinical

examination

N 147 (77.8%) 59 (31.2%) 39 (20.6%) <0.001

Mean±SD 3.32±0.80 2.16±0.85 1.69±0.55

Thoracic constriction N 97 (51.3%) 26 (13.8%) 23 (12.2%) <0.001

Mean±SD 3.43±0.88 2.24±0.81 1.43±0.81

Dyspnea at rest N 71 (37.6%) 7 (3.7%) 2 (1.1%) <0.001

Mean±SD 3.62±0.72 2.54±0.56 1.28±0

Exertional dyspnea N 178 (94.2%) 144 (76.2%) 117 (61.9%) <0.001

Mean±SD 3.21±0.83 1.92±0.85 1.31±0.84

Abbreviations: BUD/F, budesonide/formoterol; FLU/SAL, fluticasone/salmeterol; BDP/FF, beclomethasone dipropionate/formoterol fumarate; SD, standard deviation; V1,
visit 1; V2, visit 2; V3, visit 3; FEV1, forced expiratory volume in 1st second; FVC, forced vital capacity; ACQ-7, Asthma Control Questionnaire-7 items; LABA, long-acting
β2-agonist; ICS, inhaled corticosteroid.
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Table 10 ACQ-7 Score and Treatment Adherence

ACQ-7 V2 V3 p

Did Patient Skip Any Day of
Treatment Since Last Visit?

Did Patient Skip Any Day of
Treatment Since Last Visit?

No Yes No Yes

N (%) 230 (79.4%) 60 (20.6%) 220 (75.4%) 70 (24.6%) <0.001

Mean±SD 1.54±0.87 1.64±0.97 1.1±0.81 1.07±0.80

Abbreviations: SD, standard deviation; V2, visit 2; V3, visit 3; ACQ-7, Asthma Control Questionnaire-7 items.

Table 9 ACQ-7 for Different Extrafine BDP/FF 100/6 μg pMDI Treatment Regimens

ACQ-7 for Different Treatment Regimens V1 V2 V3 p V1, V2 p V2, V3 p V1, V3

Extrafine BDP/FF 100/6 μg pMDI
as maintenance medication +

salbutamol as reliever medication

N 33 33 33 <0.001 <0.001 <0.001

ACQ-7 score 3.39 1.77 1.40

SD 0.941 0.865 0.930

Extrafine BDP/FF 100/6 μg pMDI
as MART

N 257 257 257 <0.001 <0.001 <0.001

ACQ-7 score 3.05 1.53 1.05

SD 0.804 0.896 0.780

Abbreviations: ACQ-7, Asthma Control Questionnaire-7 items; BDP/FF, beclomethasone dipropionate/formoterol fumarate; MART, maintenance and reliever therapy.

Table 11 ACQ-7 Score Evolution

ACQ-7 V1 V3

N (%) Mean±SD N (%) Mean±SD

<0.75 127 (43.79%) 0.41±0.214

0.75–1.5 9 (3.10%) 1.39±0.058 90 (31.04%) 1.12±0.197

>1.5 281 (96.90%) 3.14±0.782 73 (25.17%) 2.25±0.538

Abbreviations: SD, standard deviation; V1, visit 1; V3, visit 3; ACQ-7, Asthma Control Questionnaire-7 items.

Table 12 Asthma Symptomatology Worsening Chronology

Chronology of Symptoms Worsening V1 V2 V3 P V1, V2, V3 P V1, V2 P V1, V3 P V2, V3

Morning N 225 198 140 <0.001 <0.001 <0.001 <0.001

% 77.59% 34.83% 30.00%

Night N 198 54 29 <0.001 <0.001 <0.001 <0.001

% 68.28% 18.62% 10.00%

Evening N 140 83 41 <0.001 <0.001 <0.001 <0.001

% 48.28% 28.62% 14.14%

Abbreviations: V1, visit 1; V2, visit 2; V3, visit 3.
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Those data should be interpreted with caution as long as data regarding reliever use are based on patient’s declarations.
Approximately one quarter (24.6%) of patients skipped days of maintenance treatment since they did not feel the need to
take their maintenance therapy medication every day. These findings are similar to those of the INSPIRE study.10

The extrafine BDP/FF 100/6 µg pMDI was well tolerated and safety profile was in line with the known effects of this
type of medication. This could be explained by the ultra-micronized structure of particles that are transported directly to
lungs, with minimal systemic absorption.6 The extrafine pressurized metered-dose inhaler formulation could increase the
pulmonary absorption despite the use of a reduced nominal dose of corticosteroid. Moreover, the systemic exposure is
lower and lung deposition is higher when using an extra fine pMDI.6

As per existing guidelines when study recruitment took place (2018–2019), as well as current guidelines, the asthma
control is described by the frequency of asthma symptoms, frequency of reliever medication use, pulmonary functional
tests and physical activity limitation, while future risks are characterized by longer-term factors such as decline in
pulmonary function, frequency of asthma exacerbations and adverse effects of anti-asthmatic medication.2,5,6,16,17

Asthma severity has traditionally been defined using clinical features present only in the absence of therapy, which is
why the quantitative ACQ was developed and validated by Juniper et al.18 This questionnaire assesses the level of asthma
control independent of asthma severity level.19,20 Current practice guidelines, GINA 2022, define ACQ scores as it
follows: <0.75 indicates a high probability of “well-controlled” asthma, 0.75–1.5 is a “grey zone”, and >1.5 indicates a
high probability of “poor-controlled” asthma and states that the minimum clinically important difference between
measurements is 0.5.16 In the current observational study, it could be noticed that such difference exists between
ACQ-7 scores from V1 to V3.

The approach to the management of asthma using ICS/formoterol combination as MART is facilitating a simplified
asthma management for the patients requiring only a single inhaler. In this manner, when used as reliever, patients

Figure 3 The average number of puffs of reliever medication used every day.
Abbreviations: V1, visit 1; V2, visit 2; V3, visit 3.

https://doi.org/10.2147/JAA.S358798

DovePress

Journal of Asthma and Allergy 2022:15930

Ulmeanu et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


receive a standard dose of ICS in addition to LABA, which is targeting the inflammation associated with symptoms
increase.21

In the current 24-week period observational real-world data study, same approach as the one recommended by GINA
was followed, namely using extrafine BDP/FF 100/6 µg pMDI as MART for most of the patients (88.62%) and it shown
utility in the management of asthma in poorly controlled or uncontrolled adult outpatients, by achieving current asthma
control and reducing future risk, similar to RCTs using BDP/FF extrafine formulation7 or other ICS/formoterol
combination as MART regimen.22–24

The improvement noticed in asthma evolution could be explained by the drug extrafine particles, which allow a better
deposition in the lungs, together with a uniform treatment throughout the entire bronchial tree4–6,25 without inducing
systemic load.8,26 In addition, other studies demonstrated that the BDP/FF 100/6 µg combination has a synergistically
bronchorelaxant effect on medium bronchi and small airways.27

It is known that observational studies could add important real-life findings regarding effectiveness and safety from
the daily clinical practice, which complement the knowledge driven from RCTs, mainly due to the fact that observational
studies do not exclude patients with different comorbidities.25,28,29

There are also certain limitations of the observational studies that should be mentioned, for the current observational
study as well, where some variables were missing due to chance and patient’s inhalation technique is variable, despite of
investigator’s assessment and advise.

In other real-life studies was observed that patients treated with extrafine BDP/FF formulation, compared to ICS-
LABA larger particle size combinations, achieved a greater level of asthma control,30 improved the quality of life31 and
this fact might be explained by higher deposition of extrafine particles in the small airways. Similar to the current study
findings, the real-life effectiveness and safety of BDP/FF were also demonstrated by other study in adult asthma patients
including smokers.25

Due to observational study design, we cannot make definitive statements regarding causal relationship of observed
findings within our study.

Conclusion
The results of this observational study demonstrate the effectiveness and safety of extrafine fixed combination of BDP/FF
(100/6 μg) pMDI in Romanian adult asthma patients uncontrolled with non-extrafine medication in a real-world setting,
leading to clinically and statistically improvements in asthma control and pulmonary function.

Abbreviations
ACQ-7, Asthma Control Questionnaire-7 items; ADR, adverse drug reaction; BDP/FF, beclomethasone dipropionate/
formoterol fumarate; BMI, body mass index; BUD/F, budesonide/formoterol; CRF, case report form; DBP, diastolic
blood pressure; FEV1, forced expiratory volume in 1st second; FEV1/FVC, forced expiratory volume in 1st second/
forced vital capacity; FVC, forced vital capacity; FLU/SAL, fluticasone/salmeterol; GINA, global initiative for asthma;
HR, heart rate; ICF, informed consent form; ICS, inhaled corticosteroid; LABA, long-acting beta-2-agonist; LAMA,
long-acting muscarinic antagonist; LTRA, leukotriene receptor antagonists; MART, maintenance and reliever therapy;
NAMMDR, National Agency for Medicines and Medical Devices of Romania; NBCMMD, National Bioethics
Committee for Medicine and Medical Devices; pMDI, pressurized metered-dose inhaler; SAE, serious adverse event;
SABA, short-acting beta-2-agonist; SBP, systolic blood pressure; SD, standard deviation; SmPC, summary of product
characteristics; V (1, 2, 3), visit (1, 2, 3).
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