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Fluticasone furoate/Vilanterol 92/22
Hg once-a-day vs Beclomethasone
dipropionate/Formoterol 100/6 pg
b.i.d. in asthma patients: a 12-week
pilot study

Claudio Terzano* and Francesca Oriolo

Respiratory Diseases Unit and School of Specialization in Respiratory Diseases Policlinico
Umberto |, “Sapienza” University of Rome, Italy

Two of the most recent LABA/ICS combinations for treatment of persistent asthma are Fluticasone furoate/
Vilanterol 92/22 pg (Ellipta) and Beclomethasone dipropionate/Formoterol 100/6 ug (Nexthaler).

Objective: To compare once-daily Fluticasone/ Vilanterol combination with twice daily Beclomethasone/
Formoterol association in moderate asthma, in terms of quality of life and lung function.

Methods: Fourty patients with moderate asthma treated with Beclomethasone/Formoterol 100/6 ug or
Fluticasone/Vilanterol 92/22 pg. We revalued patients in terms of lung function and Asthma Control Test, at 4, 8
and 12 weeks to assess any differences between the two groups. After 4 weeks, thirty-one of the fourty patients
were evaluated in terms of respiratory function at predetermined time intervals.

Result: In patients treated with beclomethasone/formoterol FEV1 presented a mean value of 78% at the
third visit and of 79.1% during the final check, compared with 74.5% and to 75.8% in patients in treatment
with fluticasone/vilanterol (p 0.01). Mean values of IC and MMEF25-75% were higher in patients treated with
beclomethasone/formoterol compared with fluticasone/vilanterol. For the dyspnea it was a difference at the
third observation. For the nocturnal symptoms and the use of rescue drug there was a significant difference,
except at the beginning. For the perception of control by patients, there was a difference in the two groups at
the beginning, after 4 and 8 weeks. Total ACT score showed a significant difference after 4, 8 and 12 weeks.
In the group treated with beclomethasone/formoterol FEV1 value was significantly higher at a distance of four
hours after drug administration (p 0.04) and after the second dose (p 0.02) compared with the group treated
with fluticasone/vilanterol.

Discussion: Patients in treatment with beclomethasone/formoterol showed improved asthma control
and nocturnal symptoms and more stable respiratory function compared with patients receiving fluticasone/
vilanterol.

Introduction

Bronchial asthma is a chronic inflammatory disease of the airways, characterized
by airflow limitation, usually reversible spontaneously or after therapy, bronchial
hyper-responsiveness and accelerated decline in lung function, which may progress to
irreversible obstruction of the airways [1]. According to the World Health Organization
asthma regards 300 million people worldwide, with prevalence data ranging from 1 to
18% in the adult population and 10-15% in children. The increase of hospitalizations
and deaths due to asthma [2] justifies the importance of its correct diagnosis and
therapeutic management. The underlying mechanism responsible for asthma is the
excessive presence and activation of inflammatory cells within the mucosal, muscular
and vascular structures of the airways, which cause the release of inflammatory
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mediators and the remodeling of the airways. The main symptoms of asthma are
dyspnea, cough, wheezing and chest tightness; dyspnea, predominantly expiratory,
occurs particularly during the night [3] due to vagal predominance and to decreased
secretion of adrenaline. Cough is mainly dry, continuous or accessional; wheezing
is due by the passage of air through obstructed airways; chest tightness related to
bronchoconstriction.

The clinical expression of the disease varies among individuals and in the same
patient over time. The severity of the disease based on the frequency of symptoms,
value of forced expiratory volume in 1 second (FEV ), variability of peak expiratory flow
(PEF) and quality of life. So international guidelines divides asthma in different levels
of severity based on the intensity of symptoms, the degree of bronchial obstruction
and the variability of respiratory function. On this basis, there are four levels of asthma
severity: mild intermittent, mild persistent, moderate persistent and severe persistent.

The exacerbations of asthma are associated with symptoms worsening and with an
increase of airway inflammation and are closely related to an increase of morbidity,
mortality and disease management costs [4,5]. In fact, asthma is a disease with high
cost for the Italian National Health Service: the main costs are indirect and due to
hospitalization [6].

To evaluate asthma control we can submit questionnaires to the patient that assess
in particular the frequency and intensity of diurnal and nocturnal symptoms, the use of
rescue medication and the limitation in the execution of the daily and work activities:
one of the most used is ACT (“Asthma Control Test”).

The purpose of therapy for asthma is maintain control of symptoms as long as
possible, with attention to the safety of the treatment, its possible adverse effects and
the adhesion of the patients. The therapeutic strategy includes two main categories of
drugs: controller and rescue medications; the controller medications must be taken
regularly to keep the disease under control, instead, the rescue medications relieve the
acute bronchoconstriction and related symptoms.

Over the years, the best understanding of pathophysiological basis of asthma
marked an important turning point in the treatment adding to bronchodilators,
traditionally used as symptomatic therapy, anti-inflammatory drugs. Since asthma is
an inflammatory disease, inhaled corticosteroids (ICS) are the most effective controller
medications currently available and represent the first choice of treatment, to which
long-acting beta2-agonists bronchodilators (LABA) can be added. The combination of
these two categories of drugs is recommended for persistent asthma [7], to improve
lung function and symptoms. LABA currently used to treat asthma, mainly formoterol
and salmeterol, require dosing every 12 hours [8,9]; on the contrary vilanterol, showing
a longer duration of action, requires once-daily dosing [10,11].

Two of the most recent LABA/ICS combinations for treatment of persistent asthma
are Fluticasone furoate/Vilanterol 92/22 pg delivered via the Ellipta device [12-14],
and Beclomethasone dipropionate/Formoterol 100/6 ug delivered via the Nexthaler
device [15-17]: the former combination covers 24 h and is assumed at once-a-day
regimen, the latter has to be assumed twice daily.

The aim of this study was to evaluate the effectiveness of the combination
corticosteroid/B2-agonist inhaled, comparing the once-daily Fluticasone/Vilanterol
combination with twice daily Beclomethasone/Formoterol association in patients
with moderate asthma, in terms of quality of life, daily and nightly symptoms, use of
medication bronchodilator when required and in terms of lung function.

Materials and Methods

This study was an observational analysis of asthmatic patients. We admitted to
our study fourty patients with moderate persistent asthma, including 17 males and
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23 females, mean age 51 years (SD: 24). Informed consent was obtained for the study,
which was performed in accordance with the ethical standards of the Declaration of
Helsinki. Selection criteria were patients with moderate asthma in a stable respiratory
condition in the last six months before the study start, assuming Beclomethasone/
Formoterol 100/6 pg or Fluticasone/Vilanterol 92/22 pg, Caucasian race, subjects of
both genders>18 years of age, adherence to inhalation therapy and ability to perform
spirometry. Exclusion criteria from the study were recent asthma exacerbation (within
the previous six months), use of oral corticosteroid (within the previous six months)
and severe comorbidities. We followed all patients for 12 weeks and they were in a
clinically stable condition. At the enrollment and during the next checks, all patients
completed the ACT questionnaire “Asthma Control Test”, which is useful to evaluate
the level of asthma control in the four weeks before its compilation. At the enrollment
all the patients were examined: anthropometric measurements (age, height and
weight) were taken and pulmonary function tests, including flow/volume spirometry
and N2-wash out, were conducted, using a Cosmed Quark spirometer (PFT4 SUITE-
COSMED- Pavona- Italy). In particular we measured forced vital capacity (FVC), forced
expiratory volume in the first second of forced and maximal exhalation (FEV1), peak
expiratory flow (PEF), the mean expiratory flow between 25 and 75% of forced vital
capacity (MMEF 25-75%), inspiratory capacity (IC), functional residual capacity (FRC),
residual volume (RV) and total lung capacity (TLC). In all patients, we assessed the
correct use of inhalers devices and the adherence to treatment.

We revalued patients, divided into two groups based on treatment, in terms of
lung function and ACT, at a distance of 4, 8 and 12 weeks of observation. All patients
were allowed to use salbutamol MDI 2 puffs as needed. After 4 weeks, thirty-one of the
fourty patients were evaluated in terms of respiratory function at predetermined time
intervals. We compared clinical and functional data to assess any significant differences
between the two groups. All data are expressed as mean+/-standard deviation (SD).
The statistical analysis compared the functional and clinical data obtained during
visits (time 0, time +4, +8 time, time+12) in two different treatment groups. T- test for
variables distributed in a normal, with the 95% CI, was applied to the analysis of mean
and standard deviation values of FEV 1, FVC, IC, PEF, MMEF 25-75, FRC, RV, TLC, single
items of ACT questionnaire, total ACT and, at time 0, the number of exacerbations, with
a p<0.05 as statistically significant difference between the two groups.

Results

Table 1 showed the main characteristics regarding gender and age distribution of
the two study groups.

Table 2 shows values, expressed as mean and DS, of respiratory function parameters
measured in patients receiving beclomethasone/formoterol and in patients treated
with fluticasone/vilanterol at the time of enrollment.

Table 1: Characteristics of gender and age distribution in the two groups.
Patients treated with beclomethasone/formoterol 10 males; 10 females mean age 51
Patients treated with fluticasone/vilanterol 7 males;13 females mean age 51

Table 2: Pulmonary function test in the two groups at the beginning.

Pulmonary function test Beclomethasone/formoterol Fluticasone/vilanterol p-value

FVC% 85.6+/-13.6 84.9 +/-12.06 0.86

FEV, % 69.6+/-6 68.5+/-6.4 0.56

PEF% 74.05+/-11.5 70.3+/-12.6 0.33
MMEF25-75% 41+/-7.3 34.14/-12.3 0.03

1C% 88.4+/-10.2 80.5+/-13.7 0.04

FRC% 111.64/-13.5 112.7 +/-14.4 0.80

RV% 129.4+/-16.7 132.1+/-15.8 0.60

TLC% 108.9+/-9.9 112.8+/-10.5 0.23
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Table 3 shows values, expressed as mean and DS, of the individual components of
the ACT questionnaire and its total value, recorded in the two patient groups at the
beginning.

Figures 1, 2 and 3 showed the trend of the functional parameters for which there
was a statistically significant difference between the two groups, which are FEV1, IC
and MMEF 25-75%.

In particular, FEV1 presented in patients in treatment with beclomethason/
formoterol a mean value of 78% at the third visit and of 79.1% during the final check,
compared with 74.5% and to 75.8% in patients in treatment with fluticasone /vilanterol
with a significant difference between the two groups (p 0.01). Mean values of IC were
higher in patients treated with beclomethasone/formoterol compared with the group
treated with fluticasone/vilanterol in all observations with a significant difference
between the two groups (p 0.04 at time 0, p 0.01 at the time+4, p 0.008 and p 0.001 at
the time+8 and at the time).

Table 3: ACT in the two groups at the beginning.

Symptoms Beclometasone/formoterol Fluticasone/vilanterol p-value
Daily activities limitation 3.4+/-0.9 3.2+/-0.9 0.6
Dyspnea 2.9+/-0.9 2.8+/-0.9 0.86
Nocturnal symtoms 3+/-0.2 2.8+/-0.8 0.29
Rescue medication 3.2+/-0.9 3+/-0.8 0.47
Symptoms’ control 3.5+/-0.8 3+/-0.8 0.04
Total score ACT 16.1+/-3.2 15+/-3.9 0.31
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Similar considerations for the trend of the mean values of MMEF25- 75%,
significantly higher in patients treated with beclomethasone/formoterol, compared
with the group treated with fluticasone/vilanterol (respectively p 0.03; p 0.02; p 0.003
and p 0.001).

Figures 4 to 8 showed trend of the mean values of the total ACT score and of its
items, for which there was a statistically significant difference between the two groups.

For the dyspnea it was a significant difference between the two groups only at the
third observation, with a mean value of 3.9 in the group treated with beclomethasone/
formoterol (a crisis once or twice per week) compared with a mean of 3.3 in the group
receiving fluticasone/vilanterol (dyspnea reported 3-6 times a week) with a p 0.02.
For the nocturnal symptoms reported by patients there was a significant difference in
the two groups in all checks, except at the beginning of the study (p 0.04; p 0.003 and
p 0.03 respectively).

Considering the need of assuming salbutamol, we founded significant difference in
the two groups in all the observation, except at the beginning, with a p-value of 0.003
during the second visit, a p-value of 0.003 after eight weeks and a p-value of 0.005 at
the end of the study. With regard to the subjective perception of symptoms control by
patients, there was a significant difference in the two groups at the beginning (p 0.04),
after 4 weeks (p 0.02) and after 8 weeks (p 0.006). Overall, the total ACT score showed
a significant difference after 4 weeks, after 8 weeks and at the end of observation: 18.4
vs 15.8 in the time+4 ( p 0.01); 19.65 vs 17 at the time+8 (p 0.002); 21.4 (indicative
of a well-controlled asthma) in the beclomethasone/formoterol group vs 19.9 in the
fluticasone/vilanterol group (p 0.004).

Figure 9 showed FEV1 values in the 24 hours and in particular after 20 minutes,
after four, twelve and twenty-four hours and after the second drug administration:
we found that in the group treated with beclomethasone/formoterol FEV1 value was
significantly higher at a distance of four hours after drug administration (p 0.04) and
after the second dose (p 0.02) compared with the group treated with fluticasone/
vilanterol.

Discussion

Asthma is a disease with high economic and social impact. The goal of therapy is
to achieve and to maintain a good control of symptoms, and to improve lung function,
reducing over time the number of exacerbations. For patients with persistent and not
controlled asthma it is recommended therapy with inhaled corticosteroids and long
acting 2-agonists(LABA) to improve the respiratory function and to control symptomes.
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LABAs currently used are formoterol and salmeterol that require administration twice
daily (every 12 hours). There are many works that have demonstrated the effectiveness
of formoterol/beclomethasone dipropionate, formoterol/budesonide and salmeterol/
fluticasone in double administration on asthma control.

Terzano and his collaborators [8,9] evaluated in a population of patients with
uncontrolled or poorly controlled asthma the reason of the lack of control and the
impact of treatment on the exacerbations and on consumption of health care resources.
The best control of symptoms associated with a better quality of life were in patients
treated with beclomethasone/formoterol compared with patients treated with
budesonide/formoterol and fluticasone/salmeterol. In our study, we founded better
symptom control and respiratory function in patients treated with beclomethasone/
formoterol compared with patients treated with fluticasone/vilanterol. O’Connor and
others[18],in arandomized study, assessed the anti-inflammatory and dose-dipendent
effect of the association beclomethasone/formoterol using non-invasive markers of
inflammation, including NO and AMP: patients who were randomized to receive the
drug showed a lower concentration of exhaled NO and higher FEV1, if compared with
patients treated with placebo.

In a randomized double-blind study [19], the objective was to evaluate the efficacy
and safety of the association beclomethasone/formoterol as maintenance therapy
and as rescue medication, in a population of adult patients from moderate persistent
asthma (183 centers, 14 European countries, for a period of 48 weeks). At the end
of the run-in period, during which all patients were treated with the combination
beclomethasone/formoterol in combination with albuterol as rescue medication,
was carried randomization: some patients have been treated with the combination
beclomethasone/formoterol fixed therapy and as rescue medication and others were
randomized to receive salbutamol as rescue drug. The primary outcome was the
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time of first severe exacerbation, requiring hospitalization or treatment with oral
steroid, while secondary outcomes concerned the number of severe exacerbations,
improved lung function and control symptoms. In the group of patients treated with
beclomethasone/formoterol therapy it was a significant increase in time of the first
severe exacerbation and better symptom control. In our study, investigating at time
0 the onset of exacerbations during the six months prior to enrollment, we founded
a lower occurrence of the same in the group of patients treated with beclomethason/
formoterol compared with the group trated with fluticasone/vilanterol. 5 of 20 patients
in the first group versus 12 of 20 patients in the second with a statistically significant
difference (p 0.02). In a work of 2013, Kew and other [20] evaluated the efficacy and
safety of budesonide/formoterol in a single inhaler used for maintenance and rescue
therapy compared with the use of fluticasone/salmeterol or budesonide /formoterol in
combination with salbutamol as rescue medication. The results obtained showed that
patients treated with the combination budesonide/formoterol, both as maintenance
therapy that as emergency therapy, showed a lower number of asthma exacerbations,
fewer hospitalizations and a reduction in the use of oral steroids compared patients
treated with SABA as needed. Similar results were found in at least three other works
[21-23], in which recourse to the fixed combinations budesonide/formoterol showed
efficacy not only as maintenance therapy, but also as a drug to be used as needed,
improving control symptoms and lung function.

More recently it was been introduced the association fluticasone furoate/vilanterol
for the treatment of persistent asthma. In phase III studies [24-26], performed on
adolescents and adults with different levels of asthma not controlled, the combination
of fluticasone furoate/vilanterol 100/25 or 200/25 mg once a day (approved doses
in ‘EU) have more effects on lung function compared to placebo or compared to
equivalent doses of fluticasone furoate or fluticasone propionate alone [27,28]. In some
works [29,30], it was has been demonstrated similar efficacy between the combination
fluticasone furoate/vilanterol 100/25 mg once a day and the association fluticasone
propionate/salmeterol 250/50 mg twice a day to improve lung function and to reduce
the risk of severe exacerbations compared with only fluticasone furoate.

Conclusion

In conclusion, more studies have shown how the treatment of persistent asthma
based on the use of inhaled corticosteroid with 2- agonist to improve daytime and
nighttime symptoms, quality of life and, in some cases, lung function. The results
of our observational study showed that patients in the treatment group with the
beclomethasone/formoterol twice-daily dosing showed improved asthma control,
especially in nocturnal symptoms and in the frequency of rescue medication use, with
a lower limitation of daily activities compared with patients receiving the combination
fluticasone/vilanterol. In addition, in the first group we have founded, in some cases,
more stable respiratory function parameters than in the second group.
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