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Abstract Extrafine beclometasone dipropionate/formoterol
100/6 and 200/6 pg fixed-dose combination (FDC) is
available in the EU as a pressurized metered-dose inhaler
(Fostair®, Foster®, Formodua1®, Innovair®, Inuvair®,
Inuxair®, Combair®) and a dry-powder inhaler (Fostair
NEXThaler®,  Foster ~ NEXThaler®,  Formodual
NEXThaler®, Innovair NEXThaler®, Inuvair NEXThaler®).
It is an effective, convenient and well-tolerated option for
maintenance, or maintenance and reliever therapy in patients
with asthma, as well as for the symptomatic treatment of
patients with severe chronic obstructive pulmonary disease
(COPD). Extrafine beclometasone/formoterol is generally
well tolerated, improves lung function and asthma control
and reduces COPD exacerbations in these patients in clinical
studies. It is generally more effective than beclometasone
and formoterol monotherapies in clinical studies and gen-
erally provided better asthma control, reduced the use of
rescue medication and improved health-related quality of
life compared with large-particle FDCs in real-world studies.
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Adis evaluation of extrafine beclometasone/formoterol inhalers in

asthma and COPD

Combines the inhaled corticosteroid beclometasone with the long-
acting f,-adrenoreceptor agonist formoterol in a single
pressurized metered-dose or dry-powder inhaler

Convenient to use relative to the use of two separate inhalers

Extrafine drug particle size allows the dose of beclometasone to be
lower than that in a large-particle formulation and allows drug
deposition in both large and small airways

Less systemic exposure to beclometasone and greater lung
deposition of beclometasone and formoterol than with large-
particle formulations

Effective and well tolerated in the treatment of severe COPD and as
maintenance, or maintenance and reliever therapy (MART) in
asthma

What is the rationale for developing extrafine
beclomethasone/formoterol?

Asthma and chronic obstructive pulmonary disease
(COPD) are obstructive pulmonary diseases affecting
millions of people worldwide. Bronchodilators and inhaled
corticosteroids (ICS) administered alone or in combination
are the mainstay of the treatment of asthma and COPD,
with combination therapy allowing for better disease con-
trol [1]. According to current treatment guidelines, the
main goals in the management of asthma and COPD are the
reduction of symptoms and future risk of exacerbations
[2-4].

In patients with asthma, combination therapy with an
ICS [e.g. beclometasone dipropionate (beclometasone
hereafter), fluticasone, budesonide] + a long-acting
p>-adrenoreceptor agonist [LABA,; e.g. formoterol fumarate
(formoterol hereafter), salmeterol], with short-acting
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f>-adrenoreceptor agonist as reliever therapy is recom-
mended for patients who do not achieve adequate symptom
control and/or are at risk of exacerbations with ICS therapy
[2, 4]. Combination treatment with low-dose ICS and for-
moterol can be used as both maintenance and reliever therapy
in adults with asthma who have exacerbations despite other
therapies [2, 4]. ICS/LABA combination therapy is also an
option for patients with COPD who have persistent exacer-
bations with long-acting bronchodilator therapy [LABA, or
long-acting antimuscarinic agent (e.g. aclidinium bromide,
tiotropium)] [3]. Compared with administration via separate
inhalers, the use of ICS and LABA fixed-dose combination
(FDC) inhalers is more convenient and cost effective, and
may potentially improve adherence to therapy [4, 5].

As both asthma and COPD are associated with inflam-
mation in the airways, including in the small airways, opti-
mized drug deposition because of extrafine particle size is
expected to result in improved clinical benefits, providing a
rationale for developing extrafine drug formulations [6].
Extrafine beclometasone/formoterol (100/6 and 200/6 pg) is
a FDC inhaler containing the ICS beclometasone and the
LABA formoterol delivered via a pressurized metered-dose
inhaler (pMDI) [7, 8] (Fostair®, Foster®, Formodua1®,
Innovair®, Inuvair®, Inuxair®, Combair®) or a dry-powder
inhaler (DPI) [9, 10] (Fostair NEXThaler®, Foster
NEXThaler®, Formodual NEXThaler®, Innovair
NEXThaler®, Inuvair NEXThaler®). These beclometa-
sone/formoterol inhalers have been formulated with an
extrafine particle size [i.e. with a mass median aerodynamic
diameter (MMAD) of <2 um; see Table 1] and a
beclometasone dose 2.5-fold lower than in a large-particle
formulation [11-13]. This results in lower systemic exposure
to beclometasone than with a large-particle formulation,
while maintaining the amount of beclometasone and for-
moterol reaching the lungs [11-13]. A large amount of an
inhaled dose of extrafine beclometasone/formoterol is
deposited in the lungs with the pMDI (31-34%) [14] and DPI
(42%) [9, 10], both in large and small airways, with low
variability between healthy subjects and patients with
asthma or COPD [14]; lung deposition with extrafine-parti-
cle formulations is greater than with large-particle formu-
lations (10-20% with conventional pMDIs and 15-25% with
DPIs [6]). Only a small amount of beclometasone/formoterol
is exhaled [2.8-3.4% of a nominal dose with pMDI [14] and
1.2-2.5% with DPI [15]].

How do the individual drugs in the combination
work?

ICS and LABAs act on different and complementary
aspects of the pathophysiology of asthma and COPD,
providing a rationale for combination therapy [16]. The

inhaled glucocorticoid beclometasone has anti-inflamma-
tory effects in the lungs, resulting in reduced symptoms and
exacerbations of asthma and less adverse events than cor-
ticosteroids administered systemically [7]. The pharmaco-
logical effects of beclometasone are attributed largely to its
active metabolite, beclometasone-17-monopropionate,
which binds to the glucocorticoid receptor with high
affinity [13]. The LABA formoterol acts as a bron-
chodilator by relaxing bronchial smooth muscles in
patients with reversible airways obstruction [7]. The
bronchodilatory effects of formoterol are observed rapidly
within 1-3 min of inhalation of a single dose and lasts for a
duration of 12h [7]. When administered together,
beclometasone and formoterol have additive effects in
terms of reduction in asthma and COPD symptoms [7].

Extrafine beclometasone/formoterol 100/6 pg had rapid
bronchodilatory [17-20] and dose-dependent anti-inflam-
matory effects [17] in clinical studies in patients with
asthma [17, 18, 20] and COPD [19]. The speed of reverting
methacholine-induced bronchoconstriction with extrafine
beclometasone/formoterol 100/6 pg was non-inferior to
that with salbutamol 200 pg pMDI (3.66 vs 2.15 min),
indicating that it may be a good alternative for rescue
medication [18]. In patients with COPD, extrafine
beclometasone/formoterol improved lung function param-
eters and hyperinflation [21], reduced air trapping and
dyspnoea [22] and reduced moderate/severe exacerbations
[23, 24].

For whom are extrafine beclometasone/formoterol
inhalers indicated?

In the EU, extrafine beclometasone/formoterol is indicated
as maintenance [7-10], or maintenance and reliever ther-
apy (MART) [7] in patients with asthma, and for the
symptomatic treatment of patients with severe COPD and a
history of repeated exacerbations [7, 9]. The EU prescrib-
ing information for extrafine beclometasone/formoterol is
summarized in Table 1. Consult local prescribing infor-
mation for further details.

What is the clinical efficacy of extrafine
beclometasone/formoterol inhalers in asthma?

In patients with uncontrolled asthma

Several randomized, double-blind studies assessed the
efficacy of extrafine beclometasone/formoterol as mainte-
nance [20, 27-29], or maintenance and reliever [30] ther-
apy for adults with uncontrolled asthma. The studies
enrolled patients with moderate-to-severe asthma
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Table 1 Prescribing summary of extrafine beclometasone dipropionate/formoterol fumarate (Foster®/Foster NEXThaler®) in adults (aged

>18 years) with asthma and chronic obstructive pulmonary disease in the EU [ — ]
What are the approved indications of extrafine beclometasone/formoterol in adult patients?

Asthma Regular treatment of patients not adequately controlled with ICS and ‘as required’ inhaled short-acting f3>-
adrenoreceptor agonist

Regular treatment of patients already adequately controlled on both ICS and long-acting f,-adrenoreceptor agonist

COPD Symptomatic treatment of patients with severe COPD (FEV; <50% of predicted normal) and a history of repeated
exacerbations, who have significant symptoms despite regular therapy with long-acting bronchodilators

How is extrafine beclometasone/formoterol available?
pMDI providing Beclometasone/formoterol 100/6 ng (delivered dose 84.6/5 pg) per actuation; particle size 1.4/1.5 um [25]
Beclometasone/formoterol 200/6 pg (delivered dose 177.7/5.1 pg) per actuation; particle size 1.5/1.5 pm [26]
DPI providing Beclometasone/formoterol 100/6 ng (delivered dose 81.9/5 pg) per inhalation; particle size 1.4/1.5 pm [15]
Beclometasone/formoterol 200/6 ng (delivered dose 158.8/4.9 pg) per inhalation; particle size 1.4/1.7 pm [26]

How should extrafine beclometasone/formoterol be administered in adults with asthma?

As maintenance and 100/6 pMDI: 1 inhalation twice daily for maintenance, and 1 or 2 additional inhalations as needed in response to
reliever symptoms (maximum daily dose 8 inhalations)
As maintenance 100/6 pMDI or DPI: 1 or 2 inhalations twice daily (maximum daily dose 4 inhalations)

200/6 pMDI or DPI: 2 inhalations twice daily (maximum daily dose 4 inhalations)
Adjust dosage based on disease severity
How should extrafine beclometasone/formoterol be administered in adults with COPD?
100/6 pMDI or DPI 2 inhalations twice daily
How should extrafine beclometasone/formoterol be used in special populations?
Elderly patients: no dosage adjustment needed
Patients with renal or hepatic impairment: lack of data
What other special warnings/precautions/monitoring requirements pertain to the use of extrafine beclometasone/formoterol?

Use with caution in patients with cardiac arrhythmias (especially third degree AV block, tachyarrhythmias), idiopathic subvalvular aortic
stenosis, hypertrophic obstructive cardiomyopathy, IHD, HF, arterial hypertension, aneurysm, known/suspected congenital/drug-induced
QTec prolongation (i.e. >0.44 seconds), thyrotoxicosis, diabetes mellitus, phaeochromocytoma, untreated hypokalaemia

fr-adrenergic receptor agonist therapy or use with drugs that induce hypokalaemia (e.g. xanthine derivatives, steroids, diuretics) may result in
potentially serious hypokalaemia; use particular caution in patients with severe asthma (hypoxia may potentiate the effect)

ICS may be associated with systemic effects (e.g. Cushing’s syndrome), particularly if high doses are administered for long periods

Risk of impaired adrenal reserve in patients transferring from oral to inhaled corticosteroids (which may remain for a considerable time) and
in patients who previously required high-dose emergency corticosteroid therapy or long-term high-dose inhaled corticosteroids

Patients with COPD receiving inhaled corticosteroids are at increased risk of pneumonia

What are the potential clinically relevant interactions between beclometasone/formoterol and other drugs?
p-adrenergic receptor antagonists (including eye drops): avoid in asthmatics (effect of formoterol is reduced/abolished)
p-adrenergic receptor agonists: use with caution (may have potentially additive effects)

Xanthine derivatives, steroids, diuretics: may T the risk of arrhythmias in patients receiving digitalis glycosides (potentiation of possible
hypokalaemic effect of f$,-adrenergic receptor agonists)

Quinidine, disopyramide, procainamide, phenothiazines, antihistamines, MAOISs, tricyclic antidepressant: prolong QTc interval and 1 the risk
of ventricular arrhythmias

L-dopa, L-thyroxine, oxytocin, alcohol: may impair cardiac tolerance towards f,-sympathomimetics

MAOISs and similar agents (e.g. furazolidone, procarbazine): may precipitate hypertensive reactions
Halogenated hydrocarbon anaesthetics: may 1 the risk of arrhythmias

Disulfiram or metronidazole in particularly sensitive patients: theoretical risk of interaction (ethanol excipient)

AV atrioventricular, COPD chronic obstructive pulmonary disease, DPI dry powder multidose inhaler, FEV; forced expiratory volume in one
second, HF heart failure, /CS inhaled corticosteroid, /HD ischaemic heart disease, MAOIs monoamine oxidase inhibitors, pMDI pressurized
metered-dose inhaler, QTc corrected QT interval, 1 increase (s/d)

inadequately controlled by moderate to high doses of ICS,  normal values and a positive reversibility test after salbu-

a forced expiratory volume in 1s (FEV;) of 40-80% tamol [20, 27, 29, 30]; in the study assessing extrafine
[27, 29], 50-80% [20, 28] or >60% [30] of predicted beclometasone/formoterol as maintenance and reliever,
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patients were also required to have had at least one severe inhalations twice daily of beclometasone 100 pg

exacerbation in the 12 months before study entry (but not (Table 2) [29];

in the past month) [30]. e two inhalations twice daily of extrafine beclometa-
Patients were randomized to receive maintenance sone/formoterol 100/6 pg pMDI or two inhalations

treatment with: twice daily of fluticasone/salmeterol 125/25 ng
(Table 2) [20];

e two inhalations twice daily of extrafine beclometa-
sone/formoterol 100/6 pg pMDI or two inhalations
twice daily of budesonide/formoterol 200/6 pg DPI
(Table 2) [28].

e two inhalations twice daily of extrafine beclometa-
sone/formoterol 100/6 pg pMDI, two inhalations twice
daily of beclometasone 250 pg pMDI + one capsule
twice-daily of formoterol DPI 12 pg, or two inhalations
twice daily of beclometasone 250 ng pMDI (Table 2)
[27]; In the study assessing extrafine beclometasone/for-

e two inhalations twice daily of high-strength, extrafine =~ moterol as maintenance and reliever, 2079 patients entered
beclometasone/formoterol 200/6 pg pMDI or four a 2-week run-in period during which they received one

Table 2 Efficacy of extrafine beclometasone dipropionate/formoterol fumarate via pressurized metered-dose inhaler or dry-powder inhaler in

randomized, double-blind, phase 3[ , , , Jor4 [ ] studies in adults with uncontrolled [ | or controlled asthma [ , ]

Study (acronym; duration) Treatment (pg/day) No. of ITT patients  Means or {mean changes from BL} [BL values]

mPEF" (L/min) FEV,* (L)
In patients with uncontrolled asthma

BDP/F 100/6 ug pMDI

Huchon et al. [27] (24 weeks)

BDP/F 400/24 211

339.6+*1 [318.4]

2247 [1.95]

BDP 1000 + F 24 220 332.4%%" [310.3] 2.22° [1.99]
BDP 1000 212 309.4 [303.5] 2.13 [1.97]

Papi et al. [20] (12 weeks) BDP/F 400/24 115 329.6%*° [287.2] 2.45%%° [2.08]
FP/S 500/100 113 333.0%*° [275.1] 2.3%# [1.98]

Papi et al. [28] (12 weeks) BDP/F 400/24 107 338.3#*° [308.9] 2.57%%° [2.30]
BUD/F 800/24 109 337.8%*° [305.2] 2.52#%¢ [2.21]

BDP/F 200/6 pMDI

Paggiaro et al. [29] (12 weeks) BDP/F 800/24 184 {17.63}%17 [310.4] {0.26} T [2.1]
BDP 800 175 {—0.90}¢ [312.6] {0.2}#¢ [1.9]

In patients with controlled asthma

Barnes et al. [31] (FACTO; 12 weeks) ~ BDP/F pMDI 400/24 207 464 [463] 3.13%9 [3.10]
FP/S pMDI 500/100 209 483 [478] 3.16*9 [3.15]

Papi et al. [32] (FORTE; 24 weeks) BDP/F pMDI 400/24 206 {—2.02}° [435.7) {—0.06} [2.9]
FP/S DPI 500/100 216 {4.28)° [452.9] {—0.06} [3.0]

Kanniess et al. [42] (Neptune; 8 weeks) ~ BDP/F DPI 200/12 251 {2.00}%%>4 [438.2] {—0.02}% [3.08]
BDP/F pMDI 200/12 251 {3.84}%%4 [419.9] {—0.02}%¢ [2.98]
BDP DPI 200 252 {—7.96}9 [411.2] {—0.07}*¢ [2.96]

Results are mean values (over the last 2 weeks of the study [20, 28] or at study end [27, 31, 32]) or the mean changes from BL (over the entire
treatment period [29, 42]); BL values are means

BDP beclometasone, BDP/F extrafine beclometasone/formoterol fixed-combination, BL baseline, BUD/F budesonide/formoterol fixed-combi-
nation, DPI dry-powder inhaler, FEV; forced expiratory volume in 1 s, FP/S fluticasone/salmeterol fixed-combination, FVC forced vital capacity,
ITT intent-to-treat, mPEF pre-dose morning peak expiratory flow, NR not reported, pMDI pressurized metered-dose inhaler, pt(s) patients(s)

#p < 0.05, ** p <0.001 vs BL; ' p < 0.05, 7 p < 0.005 vs BDP monotherapy; ¥ p < 0.05, ¥ p < 0.001 vs BDP DPI

? Primary outcome was mean mPEF [20, 27, 28, 32] or FEV| [31], or mean change in mPEF [29, 42]

b Noninferiority [20, 27, 28, 42] or equivalence [31, 32] between BDP/F and comparator was demonstrated

¢ Values estimated from a graph

Adjusted mean [29, 42] or adjusted least-squares mean [31] values. No statistical data available for FEV, in some studies [27, 32]

¢ Post hoc analysis
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inhalation twice daily of extrafine beclometasone/for-
moterol 100/6 pg pMDI, and salbutamol 100 pg pMDI as
needed for the relief of symptoms [30]. Following the run-
in period, patients with uncontrolled asthma continued
regular treatment with twice-daily extrafine beclometa-
sone/formoterol 100/6 pMDI pg and were randomly
assigned to receive extrafine beclometasone/formoterol
100/6 pg pMDI (intent-to-treat n = 852) or salbutamol
100 pg pMDI (n = 849) as reliever therapy for 48 weeks
[30].

Maintenance treatment

Maintenance treatment with extrafine beclometasone/for-
moterol (100/6 or 200/6 ng) pMDI improved lung function
and reduced asthma symptoms and exacerbations in
patients with moderate-to-severe disease [20, 27-29].

After 24 weeks treatment, extrafine beclometasone/for-
moterol 100/6 pg was noninferior to beclometasone and
formoterol administered via separate inhalers (referred to
as free combination hereafter) and superior to beclometa-
sone alone in improving lung function, as assessed by
morning pre-dose peak expiratory flow (mPEF; primary
endpoint) and FEV, (Table 2) [27]. Patients receiving
extrafine beclometasone/formoterol relative to those
receiving beclometasone + formoterol free combination or
beclometasone monotherapy also had significantly
(p < 0.05) greater proportions of days (36 vs 29 and 24%),
nights (37 vs 30 and 27%) and complete days free from
asthma symptoms (26 vs 20 and 15%) and days with
asthma control (i.e. no nocturnal awakenings, no asthma
symptoms or no rescue medication use; 23 vs 15.4 and
12.3%; post hoc analysis; some values estimated from
graphs) [27]. In addition, extrafine beclometasone/for-
moterol significantly (p < 0.05) reduced the overall num-
ber of exacerbations (1.3 vs 2.0), mild-to-moderate
exacerbations (0.9 vs 1.2) and severe exacerbations (0.5 vs
0.8) per patient, relative to beclometasone alone; there
were also significant differences between the FDC and
free-combination for these outcomes (1.3 vs 1.6, 0.9 vs 0.9,
and 0.5 vs 0.7, respectively) [27].

High-strength  extrafine  beclometasone/formoterol
200/6 pg was also superior to beclometasone alone in
terms of improving lung function [assessed by mPEF
(primary endpoint) and FEV,] (Table 2) [29]. However,
the two treatment groups did not differ significantly in
symptom parameters, including the mean average use of
rescue medication (1.7 vs 1.9 puffs/day; baseline 2.7 and
2.9 puffs/day) and the improvement from baseline in the
asthma control questionnaire (ACQ) scores (both groups
had more than the minimal clinical reduction from baseline
of 0.5 points; all p < 0.001 vs baseline) [29]. The pro-
portion of patients with exacerbations and the
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corresponding number of exacerbations with extrafine
beclometasone/formoterol were 2.2% and 4 and with
beclometasone alone were 3.4% and 7 [29].

When compared with other FDC inhalers, extrafine
beclometasone/formoterol 100/6 pg was noninferior to
fluticasone/salmeterol [20] and budesonide/formoterol [28]
in terms of its effects on lung function, with all three
combinations significantly improving mPEF (primary
endpoint) and FEV,; from baseline following 12 weeks
treatment (Table 2). Asthma symptoms and exacerbations
also improved to a generally similar extent with extrafine
beclometasone/formoterol 100/6 pg and the other FDCs
[20, 28]. For example, in the extrafine beclometasone/for-
moterol and budesonide/formoterol treatment groups, the
daytime scores (mean change from baseline —0.93 vs
—0.86) and night-time scores (—0.73 vs —0.66) decreased
significantly from baseline to the last 2 weeks of treatment
(all p < 0.001 vs baseline); the daily use of rescue medi-
cation decreased significantly from 2.16 puffs/day at
baseline to 0.76 puffs/day with extrafine beclometa-
sone/formoterol and from 2.28 to 0.87 puffs/day with
budesonide/formoterol (p values not available) [28].
Asthma exacerbations occurred in 15.9% of extrafine
beclometasone/formoterol and 11.0% of budesonide/for-
moterol recipients, with no significant between-group dif-
ference (BGD) in the time to first exacerbation (median 29
vs 24 days) [28]. Compared with fluticasone/salmeterol,
extrafine beclometasone/formoterol had a significantly
faster onset of bronchodilation, as indicated by signifi-
cantly greater mean changes from baseline in FEV; with
extrafine beclometasone/formoterol at all timepoints from
5 to 60 min post-dose (all p < 0.05) [20].

Maintenance and reliever treatment

Extrafine beclometasone/formoterol 100/6 pig as mainte-
nance and reliever treatment was more effective than
extrafine beclometasone/formoterol as maintenance treat-
ment + as-needed salbutamol for reducing exacerbations
during 48 weeks’ therapy in adults with uncontrolled
asthma [30]. The primary endpoint was the time to first
severe exacerbation, which was defined as deterioration in
asthma resulting in admission to hospital or a visit to the
emergency department or requiring systemic steroids for
>3 days [30].

Extrafine beclometasone/formoterol as MART signifi-
cantly prolonged the time to first severe exacerbation by
75 days compared with extrafine beclometasone/for-
moterol as maintenance + salbutamol as reliever (209 vs
134 days), corresponding to a 36% reduction in the risk of
severe exacerbation [hazard ratio (HR) 0.64; 95% CI
0.49-0.82; p = 0.0005] [30]. During 48 weeks’ treatment,
326 severe exacerbations were reported in 251 patients (99
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and 152 patients in the respective treatment groups). Sig-
nificant reductions were seen in the group receiving
extrafine beclometasone/formoterol as reliever relative to
those receiving salbutamol as reliever both in the rate of
exacerbations requiring a visit to the emergency depart-
ment or admission to hospital because of asthma (HR 0.67;
95% CI 0.54-0.84; p = 0.0003) and in the rate of exac-
erbations requiring the use of systemic corticosteroids for
>3 days (HR 0.65; 95% CI 0.54-0.80; p < 0.0001). The
Kaplan—Meier estimated probability of severe exacerba-
tions (12 vs 18%; p = 0.0003), the yearly rate of severe
exacerbations (14.8 vs 22.4 events/100 patients/year; HR
0.66; 95% CI 0.55-0.80; p < 0.0001) and the yearly rate of
mild exacerbations (56.0 vs 65.1 days/patient/year; HR
0.86; 95% CI1 0.76-0.98; p = 0.021) were also significantly
reduced in the as-needed extrafine beclometasone/for-
moterol group relative to the as-needed salbutamol group;
no significant BGD was seen for the time to first mild
exacerbation [30].

There were no significant BGDs in other asthma control
measures, with both treatments significantly improving
asthma symptoms (mean change —1.59 in the as-needed
extrafine beclometasone/formoterol group vs —1.44 in the
as-needed salbutamol group; baseline 6.6 and 6.4), the
proportion of asthma control days (9.5 vs 10.9%; baseline
8.3 vs 8.9%) and the use of reliever therapy (—0.29 vs
—0.27 inhalations/24 h; baseline 0.98 and 0.97 inhalations/
24 h; both p < 0.0001 vs baseline) from the run-in period
to week 48 (p values reported where available). Lung
function parameters also improved in the two groups, with
no significant BGDs in parameters, including the mean
change from baseline in FEV; (0.90 with beclometa-
sone/formoterol as reliever vs 0.90 L with salbutamol as
reliever; baseline 2.21 and 2.27 L) and mPEF (—9.07 and
—12.75 L/min; baseline 365.1 and 364.4 L/min)] [30].

In patients with controlled asthma
Switching from fluticasone/salmeterol

In a randomized, double-blind, phase 4 study (FACTO),
extrafine beclometasone/formoterol was as effective as
fluticasone/salmeterol in maintaining lung function and
asthma control in patients with previously controlled
asthma, indicating that patients can effectively switch from
fluticasone/salmeterol to extrafine beclometasone/for-
moterol therapy [31]. Adults with asthma controlled with
fluticasone propionate 500 pg + salmeterol 100 pg daily
(via a DPI or pMDI, or via separate inhalers) were ran-
domized to receive two inhalations twice daily of extrafine
beclometasone/formoterol 100/6 g pMDI or one inhala-
tion twice daily of fluticasone/salmeterol DPI 500/100 ng
for 12 weeks [31].

At week 12, the pre-dose morning FEV, (primary end-
point) in patients receiving extrafine beclometasone/for-
moterol was equivalent to that in patients receiving
fluticasone/salmeterol; mPEF was also similar between the
two groups (Table 2). However, the mean changes from
baseline in the FEV, at 5, 15 and 30 min post dose, and the
change in FEV area under the curve (AUC) from time O to
1 h post dose were significantly (p < 0.05) greater with
extrafine beclometasone/formoterol than with fluticasone/
salmeterol at the start (baseline) and at the end (week 12)
of treatment. There were no significant BGDs with regard
to asthma control measures, including the mean change
from baseline in the ACQ-7 score (0.03 with extrafine
beclometasone/formoterol vs 0.02 with fluticasone/salme-
terol; baseline ~(0.33), mean daytime symptom score (0.16
vs 0.13), mean night-time symptom score (0.11 vs 0.08)
and the proportion of complete days without asthma (88.5
vs 88.8%) in the last 4-week treatment period [31].

Stepping down from high-dose fluticasone/salmeterol

Extrafine beclometasone/formoterol 100/6 pg pMDI was
as effective as fluticasone/salmeterol 250/50 pg DPI in
maintaining lung function and asthma control in patients
stepping down from the highest recommended dose of an
ICS/LABA combination in a 24-week, randomized,
multinational, open-label phase 3 study (FORTE) [32].
Adults with asthma controlled with 1000 pg fluticasone
propionate + 100 pg salmeterol were randomized to
receive two inhalations twice daily of extrafine
beclometasone/formoterol 100/6 pg pMDI or one inhala-
tion twice daily of fluticasone/salmeterol 250/50 pg DPI.
At study end, the mean change from baseline in the
morning PEF (primary endpoint) in patients receiving
beclometasone/formoterol was equivalent to that in
patients receiving fluticasone/salmeterol (Table 2). There
were also no significant BGDs in other outcomes, including
FEV, (Table 2), mean daytime symptom scores (1.37 vs
1.32), night-time symptom scores (1.33 vs 1.46) and the
proportion of patients with controlled asthma (90.0 vs
85.2%; baseline ~*98%) in the last 4-week treatment per-
iod [32].

Real-world experience

Real-world data supported the efficacy of extrafine
beclometasone/formoterol for the treatment of asthma
[33—40]. For example, in the 12-month prospective phase
of the large observational PRISMA study (n = 1017),
significantly more patients receiving extrafine beclometa-
sone/formoterol pMDI (n = 301) than receiving budes-
onide/formoterol DPI (n = 145) had fully controlled
asthma (26 vs 8%; p < 0.001) and an improvement of 3
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points in the asthma control test score (89 vs 80%;
p = 0.022) [33]. Relative to patients receiving budes-
onide/formoterol ~ DPI, those receiving extrafine
beclometasone/formoterol pMDI also had a higher proba-
bility of having full asthma control (OR 3.8; 95% adjusted
CI 1.73-8.4) and significantly (p < 0.001) higher health-
related quality of life (HR-QOL), as assessed by the
European Quality of Life-5 Dimension Questionnaire (EQ-
5D) and EQ-5D visual analogue scale scores (VAS) [33].
There were no significant differences between extrafine
beclometasone/formoterol pMDI and fluticasone/salme-
terol DPI or pMDI (n = 123) recipients for these out-
comes, apart from significantly (p < 0.001) higher EQ-5D
VAS scores in the extrafine beclometasone/formoterol
pMDI group [33]. Generally similar results were also
observed in the cross-sectional phase of the PRISMA study
(n = 2853) [34].

In another real-world, cross-sectional study, extrafine
beclometasone/formoterol pMDI (n = 53) demonstrated
better asthma control than large-particle fluticasone/sal-
meterol (n = 25) or budesonide/formoterol (n = 33) DPIs
[39]. Significantly more patients receiving beclometa-
sone/formoterol than receiving fluticasone/salmeterol or
budesonide/formoterol had asthma control (57 vs 36%;
p = 0.031). The mean daytime symptom score (1.40 vs
2.33 with the two DPIs), rescue medication use score (1.81
vs 2.60) and asthma control total score (5.83 vs 8.47) were
also significantly lower (indicating improvement) with
beclometasone/formoterol (all p < 0.05), as was the daily
usage of ICS (321 pg with beclometasone/formoterol vs
720 and 715 pg with fluticasone/salmeterol and budes-
onide/formoterol; p < 0.0001 vs the two DPIs) [39].

The retrospective, observational REACH study
(n = 1528) showed that patients with asthma may be
switched from the fluticasone/salmeterol FDC to the
extrafine beclometasone/formoterol FDC at an equivalent
or lower ICS dosage, with no loss of clinical effectiveness
[40]. At the time of review when the physician either
continued fluticasone/salmeterol treatment or switched the
patient to beclometasone/formoterol, the majority of
patients (71.2%) were receiving a fluticasone dosage of
500 pg/day, 11.5% were receiving 200-250 pg/day, and
17.3% were receiving 1000 png/day. These proportions did
not change in patients continuing treatment with fluticas-
one/salmeterol. In patients switching to extrafine
beclometasone/formoterol, 306 (80.1%) patients were
receiving a beclometasone dosage of 400 pg/day and 76
(19.9%) patients a dosage of 200 pg/day, which were
equivalent to the most recent fluticasone/salmeterol dosage
in 296 (77.5%) patients and represented a 50% reduction in
the ICS dosage in the remaining 86 (22.5%) patients.
During the outcome year (i.e. 12 months after the review
date), beclometasone/formoterol was noninferior to
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fluticasone/salmeterol in terms of the incidence of severe
exacerbations (adjusted BGD difference in the proportions
of patients with no exacerbations 0.02; 95% CI —0.03 to
0.07). However, the odds of achieving overall asthma
control (i.e. no asthma-related hospitalisations, bronchial
infections or acute oral steroids; salbutamol <200 pg/day)
was significantly higher (adjusted odds ratio 1.56; 95% CI
1.14-2.14) and patients had significantly lower daily
SABA usage (0.74; 95% CI 0.60-0.91) and significantly
lower average daily ICS dosage (mean —130 pg/day flu-
ticasone equivalents; p < 0.001) than with fluticasone/sal-
meterol. In addition, the mean asthma-related healthcare
costs were significantly (p < 0.001) reduced by
£93.63/patient/year with beclometasone/formoterol relative
to fluticasone/salmeterol [40].

Another prospective, observational, multicentre, real-
life study (n = 213) showed that extrafine beclometa-
sone/formoterol 100/6 FDC improved asthma control and
symptoms in patients categorized according to smoking
habits, disease duration and air trapping [36]. In the
overall population, the proportion of well-controlled
patients  increased  significantly  after 12 weeks’
beclometasone/formoterol therapy (from 6.1 to 66.3%;
p < 0.001), with a corresponding decrease in the pro-
portion of uncontrolled patients (from 70.3 to 10.0%;
p <0.001). When stratified according to phenotypes
related to small airways, similar improvements were seen
in all subgroups; the proportion of well-controlled patients
increased significantly and the proportion of uncontrolled
patients decreased significantly in smokers, ex-smokers
and nonsmokers, in patients with asthma for <10 or
>10 years, and in patients with baseline FVC <80 or
>80% of predicted normal (all p < 0.01) [36].

What is the clinical efficacy of extrafine
beclometasone/formoterol inhalers in COPD?

Two pivotal, 48-week, randomized, double-blind, phase 3
studies compared the efficacy of extrafine beclometa-
sone/formoterol 100/6 ng pMDI (two inhalations twice
daily) with that of budesonide/formoterol 200/6 pg DPI
(two inhalations twice daily) [23] and/or formoterol 12 pg
DPI (one inhalation twice daily) [23, 24] in adults with
severe, stable COPD [23] or severe COPD with a history of
exacerbations (FORWARD) [24]. The studies enrolled
patients aged >40 [23] or >40 [24] years with a post-
bronchodilator FEV of 30-50% of the predicted normal
[23, 24] (and an absolute value of >0.7 L [23]) and pre-
dose FEV/FVC ratio of <0.7 [23] or post-salbutamol
FEV,/FVC ratio of <0.7 [24]. Patients had to have a
smoking history of >20 years and symptomatic COPD for
>2 years [23], or current or former smokers (>10-pack
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smoking history) with a documented history of >1 exac-
erbation in the previous year [24].

In the FORWARD study, extrafine beclometasone/for-
moterol significantly reduced the rate of exacerbations and
improved lung function and HR-QOL relative to for-
moterol alone in patients with severe COPD and a history
of exacerbations [24]. The adjusted mean rate of exacer-
bations per patient per year was significantly lower
(Table 3; coprimary endpoint; adjusted rate ratio 0.72; 95%
CI 0.62-0.84), and the time to first exacerbation was sig-
nificantly longer (hazard ratio 0.80; 95% CI 0.68-0.95;
p = 0.01) with extrafine beclometasone/formoterol than
with formoterol [24]. A subgroup analysis showed that the
rate of moderate/severe exacerbations was significantly
(»p = 0.002) reduced with beclometasone/formoterol rela-
tive to formoterol alone both in patients receiving and in
those not receiving tiotropium at baseline (28 and 29%
reduction, respectively) [41].

The mean changes from baseline in pre-dose morning
FEV, at week 12 (coprimary endpoint; Table 3) and at all
post-randomization visits, as well as the average FEV;
change over the treatment period (adjusted mean BGD
0.062 L; p < 0.001), were significantly greater with extra-
fine beclometasone/formoterol than with formoterol [24]. In
addition, the St. George’s respiratory questionnaire (SGRQ)
score decreased (i.e. improved) to a significantly greater
extent with beclometasone/formoterol than with formoterol,
indicating improvement in HR-QOL (Table 2) [24].

The second pivotal study also demonstrated the superi-
ority of extrafine beclometasone/formoterol over formoterol

alone and similarity between the extrafine beclometa-
sone/formoterol and budesonide/formoterol in terms of the
mean change from baseline in pre-dose morning FEV;
(coprimary endpoint; Table 3) [23]. However, unlike results
from FORWARD, there was no significant difference
between extrafine beclometasone/formoterol and formoterol
with regard to the rate of exacerbations per patient per year
(coprimary endpoint); the extrafine beclometasone/for-
moterol and budesonide/formoterol groups also did not
differ significantly in terms of the exacerbation rate
(Table 3). A likely explanation for the lack of BGDs could
be the low rate of exacerbations in this study, which enrolled
patients who had stable disease and were, therefore, less
likely to experience exacerbations during the study. SGRQ
scores decreased from baseline in all three treatment groups,
with no significant BGDs [23].

In addition to these studies, a 12-week, randomized,
double-blind study in patients (aged >40 years) with
moderate/severe COPD (post-bronchodilator FEV| <60%
of predicted and FEV/FVC <0.7) showed that extrafine
beclometasone/formoterol pMDI 100/6 g (two inhalations
twice daily; n = 211) provided equivalent improvement in
dyspnoea and a faster onset of action than fluticasone/sal-
meterol DPI 500/50 pg (one inhalation twice daily; n =
207) [19]. At week 12, the adjusted mean transition dys-
pnea index (TDI; coprimary endpoint) score with extrafine
beclometasone/formoterol was equivalent to that with flu-
ticasone/salmeterol (1.32 vs 1.15) and the adjusted mean
change in the AUC from time O to 30 min in FEV; (co-
primary endpoint) was significantly greater with extrafine

Table 3 Efficacy of extrafine beclometasone dipropionate/formoterol fumarate pressurized metered-dose inhaler in 48-week, randomized,

double-blind, phase 3 studies in adults with severe COPD

Study (acronym) Treatment (pg/day) No. of Mean change in Mean annual % of pts with  Mean change in
ITT pts  mFEV,* (L) [BL] per pt rate of exacerbation®  SGRQ score® [BL]
exacerbations”
Wedzicha et al. BDP/F pMDI 400/24 595 0.081*+T 1,151 0.807" 444 —3.55%1T [47 3]
(FORWARD) [24] =5 i1 24 591 0.012 [1.16] 1.12 49.7 —0.77 [48.0]
Calverley et al. [23] BDP/F pMDI 400/24 232 0.077" 0.414 27.6 —3.75* [50.9]
BUD/F DPI 800/24 238 0.080 0.423 26.9 —4.28% [49.7]
F DPI 24 233 0.026 0.431 28.3 —2.90* [50.5]

BDP beclometasone, BDP/F extrafine beclometasone/formoterol fixed-combination, BL baseline, BUD/F budesonide/formoterol fixed-combi-
nation, mFEV; pre-dose morning forced expiratory volume in one second, F' formoterol, FP/S fluticasone/salmeterol fixed-combination, FVC
forced vital capacity, /7T intent-to-treat, mPEF morning pre-dose peak expiratory flow, NR not reported, pMDI pressurized metered-dose inhaler,
pt(s) patients(s)

#p < 0.01, #* p <0.001 vs BL; T p <0.05, 7 p < 0.005, 7 p < 0.001 vs F

? Least-square mean change from BL to week 48 (coprimary endpoint) [23] or adjusted mean change (coprimary endpoint) [24] from BL to
week 12; BL values are means

® Mean [23] or adjusted mean [24] rate of exacerbations per pt over the entire treatment period
¢ Mean [23] or adjusted mean [24] changes from BL to end of treatment
9 Post-bronchodilator mean value
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beclometasone/formoterol than with fluticasone formoterol
(0.18 vs 0.11 L; p < 0.001). FEV, improved significantly
(» < 0.001) from baseline at 5, 15 and 30 min in both
treatment groups, with greater (p < 0.001) improvements
seen in beclometasone/formoterol recipients at all time-
points. Both treatment groups significantly (p < 0.05)
improved the 6-min walk distance from baseline (mean
change from baseline 27.5 m with beclometasone/for-
moterol and 15.4 m with fluticasone/salmeterol), with no
significant BGD. Similarly, the SGRQ total score and the
single domain scores decreased significantly (p < 0.001)
from baseline in both treatment groups (mean change in
SQRQ total score —5.8 vs —3.8 with fluticasone/salme-
terol), with no significant BGDs [19].

What is the clinical efficacy of the dry-powder
inhaler?

An 8-week, randomized, double-blind phase 3 study
(Neptune) showed that extrafine beclometasone/for-
moterol 100/6 pg DPI was as effective as extrafine
beclometasone/formoterol 100/6 ng pMDI in patients
with asthma who needed regular treatment [42]. Patients
with controlled asthma (FEV,; >80% of predicted nor-
mal) after wash out of inhaled bronchodilators and on
treatment with regular, medium-dose ICS (<1000 pg
large-particle beclometasone or equivalent) or an FDC of
an ICS and LABA (fluticasone/salmeterol <500/100 pg
or equivalent) were switched to one inhalation twice
daily of extrafine beclometasone/formoterol 100/6 pMDI
in a 4-week run-in period. Patients were then random-
ized to one inhalation twice daily of either extrafine
beclometasone/formoterol  100/6 pg DPI, extrafine
beclometasone/formoterol 100/6 pMDI or large-particle
beclometasone 100 pg DPI [42].

At week 8, extrafine beclometasone/formoterol DPI was
noninferior to extrafine beclometasone/formoterol pMDI,
and both FDCs were superior to beclometasone DPI in terms
of the mean change from baseline in mPEF (primary end-
point; Table 2) [42]. The extrafine beclometasone/for-
moterol DPI and the extrafine beclometasone/formoterol
pMDI also did not differ significantly in terms of other lung
function parameters (including FEV; Table 2) and asthma
control measures. Extrafine beclometasone/formoterol DPI
and pMDI inhalers were significantly (p < 0.05) more
effective than beclometasone DPI with regard to several
measures, including the mean change from baseline in FEV,
(Table 2), the proportion of days without rescue therapy (5.2
and 6.1 vs 1.9%) and the ACQ-7 score (—0.026 and —0.028
vs —0.058); the proportion of asthma-control days was
higher with extrafine beclometasone/formoterol pMDI than
with beclometasone DPI (9.6 vs 5.6%; p < 0.05) [42].
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In a small, randomized, crossover trial in 66 adults with
asthma with previous use of a pMDI, but no previous use of
a DPI, the usability of the NEXThaler® was significantly
(p < 0.001 for all endpoints) better than that of two other
DPIs (Diskus® and Turbohaler®™) [43]; the proportion of
participants completing a successful inhalation without any
errors (critical or any errors) was also significantly higher
with the NEXThaler® (p < 0.001). Of these three DPIs, the
NEXThaler® was considered by patients to be the easiest to
use and the most preferred inhaler to own (p < 0.001) [43].

In addition, two small studies in patients with asthma
[44, 45] or COPD [44] showed that the beclometasone/for-
moterol DPI inhaler can be used and activated in a wide
population, regardless of age or disease severity [44] or
asthma control [45]. In a multicentre, open-labelled, pla-
cebo-controlled study in patients with asthma (n = 68) or
COPD (n = 21), all patients were able to activate the breath-
actuated mechanism (BAM) multidose-reservoir and no
patient had a problem in using the DPI correctly [44]. The
mean peak inspiratory flow (PIF) value was greater than the
threshold set for BAM activation and was not influenced by
age or disease severity (104.4 and 97.9 L/min in patients
with asthma and COPD, respectively) [44]. In another study
(n = 40), inhalation flows triggering the activation of the
BAM were consistent between inhalations and independent
of the level of asthma control [45]. All patients were able to
use the device effectively, as indicated by high PIF values in
patients with controlled asthma (n = 20) or poorly con-
trolled/uncontrolled asthma (n = 20) and significantly
higher than the flow required to trigger the BAM (e.g. PIF
was 58.8 after the first and 63.0 L/min after the second
inhalation in patients with poorly controlled/uncontrolled
asthma) [45]. Initial acceleration (an additional critical fac-
tor in determining effective powder de-aggregation) was also
high, consistent between inhalations and independent of
asthma control (e.g. 123.5 after the first and 134.4 L/min/s
after the second inhalation in patients with poorly controlled/
uncontrolled asthma) [45].

What is the tolerability profile of extrafine
beclometasone/formoterol inhalers?

Extrafine beclometasone/formoterol (100/6 or 200/6 pg via
pMDI or DPI) FDC inhalers are generally well tolerated in
patients with asthma or COPD. For example, in patients
with asthma, adverse drug reactions were reported in
12.3% of patients receiving extrafine beclometasone/for-
moterol 100/6 pg pMDI compared with 17.3% of patients
receiving beclometasone + formoterol free combination
and 15.0% of patients receiving beclometasone; one seri-
ous adverse reaction (moderate intensity oesophageal
candidiasis) was reported with the FDC and none were
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reported with the free combination or beclometasone alone
[27]. No patient in the extrafine beclometasone/formoterol
or beclometasone monotherapy groups and two patients in
the beclometasone + formoterol group discontinued treat-
ment because of adverse reactions [27].

The nature and severity of adverse reactions with the FDC
were as expected with the individual agents, with no addi-
tional adverse reactions reported with combined use of
beclometasone and formoterol [7, 8]. Adverse reactions usu-
ally associated with beclometasone include oral fungal
infections, oral candidiasis, dysphonia and throat irritation,
and adverse reactions associated with formoterol include
hypokalaemia, headache, tremor, palpitations, cough, muscle
spasms and prolongation of the corrected QT interval [7, 8].

Commonly occurring (incidence >1/100 and <1/10)
adverse reactions with the extrafine beclometasone/for-
moterol 100/6 or 200/6 pg FDC administered via:

e pMDI (or with the individual single agents) were
pharyngitis [7, 8], oral candidiasis [7, 8], pneumonia (in
patients with COPD) [7], headache [7, 8] and dysphonia
(7]

e DPI were tremor [9, 10] and pneumonia (in patients
with COPD) [9].

There is an increased risk of pneumonia (including that
requiring hospitalization) in patients with COPD receiving
ICS therapy [7]. In the FORWARD study, pneumonia was
reported in 3.8% of extrafine beclometasone/formoterol
100/6 pg pMDI recipients compared with 1.8% of formoterol
recipients [24]. A post hoc analysis of the FORWARD study
assessing the risk—benefit balance of treatment with extrafine
beclometasone/formoterol found that the number of incident
pneumonia cases relative to the number of exacerbations was
small [46]. Following treatment, moderate/severe exacerba-
tions decreased from 535 to 410 (125 fewer cases), while
confirmed cases of pneumonia increased from 11 to 24 (in-
crease of 13 cases) [46]. The number of patients with at least
one exacerbation decreased from 294 to 264 (decrease of 30
events) and patients with at least one pneumonia event
increased from 11 to 21 (10 more events) [46]. Although the
number of incidents of pneumonia is small, patients receiving
extrafine beclometasone/formoterol 100/6 pg pMDI or DPI
should be monitored for the development of pneumonia [7].
Smoking, older age, low body mass and severe COPD
increase the risk of developing pneumonia [7].

As with other inhalation therapy, paradoxical bron-
chospasm may occur with extrafine beclometasone/for-
moterol, with an increase in wheezing and shortness of
breath immediately after dosing. Patients with bron-
chospasm should be treated immediately with a fast-acting
inhaled bronchodilator; extrafine beclometasone/for-
moterol treatment should be discontinued and alternative
therapy started if necessary [7-10].

The tolerability profile of the extrafine beclometa-
sone/formoterol FDC was generally similar to that of
budesonide/formoterol [28] and fluticasone/salmeterol [20]
FDCs, with no significant BGDs in the incidence of treat-
ment-emergent adverse events.

What is the current clinical positioning of extrafine
beclometasone/formoterol?

Inhalers containing FDCs of extrafine beclometasone/for-
moterol provide a useful option for patients with asthma or
COPD who require ICS and LABA combination therapy.
These FDC inhalers are indicated for the treatment of
asthma (i.e. regular treatment of patients with asthma not
adequately controlled with an ICS + ‘as required’ inhaled
SABA, as well as in patients who are adequately controlled
with an ICS + a LABA) and for the treatment of COPD
(i.e. symptomatic treatment of patients with severe COPD
and a history of repeated exacerbations despite regular
therapy with long-acting bronchodilators). In the EU,
extrafine beclometasone/formoterol FDCs are available as
two dosage strengths (100/6 or 200/6 pg) and as two types
of inhaler (a pMDI and a NEXThaler® DPI), which enables
prescribers to tailor ICS dose to the level of symptoms and
to select the type of inhalation device that is preferred and/
or most suitable for the individual. The use of individual-
ized pharmacological therapy and adjustment of treatment
is recognized as an important element of respiratory dis-
ease management in order to improve symptom control and
reduce future risk of exacerbations [2, 3].

The role of small airways in the pathophysiology of
asthma and COPD, and the impact of small airways disease
on health status is being increasingly recognized [47, 48].
Studies have shown high prevalence of small airways disease
in asthma and COPD of all disease severity [47, 49]. The
extrafine formulation of beclometasone/formoterol delivers
the drugs throughout the bronchial tree (including the small
and large airways) and results in greater lung deposition than
with large-particle formulations. In clinical studies, extrafine
beclometasone/formoterol reduced symptoms and exacer-
bations and improved lung function and/or HR-QOL in
patients with asthma (as maintenance, and as MART) or
COPD. In real-world studies, extrafine beclometasone/for-
moterol generally provided better asthma control, reduced
the use of rescue medication and improved HR-QOL com-
pared with large-particle FDC formulations. Extrafine
beclometasone/formoterol was generally well tolerated,
with adverse reactions as expected with the individual
components. Improved lung deposition with the extrafine
formulation of the inhaler allows for administration of a
lower dose of ICS, which is expected to lower the risk of
systemic corticosteroid-related adverse effects.

A\ Adis



270

Asthma and COPD symptoms can have considerable
impact on patients’ daily activities and HR-QOL. In the
recent REALISE survey of 8000 patients with asthma in
Europe, 58% of patients reported experiencing symptoms
that interfered with their daily activities and 55% of
patients had symptom-related night-time awakenings [50].
Similarly, an internet survey of 803 COPD patients in the
USA and Europe showed that mornings were the worst
time for COPD symptoms, with shortness of breath (a
commonly reported symptom) having the greatest impact
on morning routine activities [51]. Extrafine beclometa-
sone/formoterol has a rapid onset of action (within 5 min),
which supports its use as maintenance and reliever in
asthma [30] and is expected to translate into fast relief of
dyspnoea in COPD [52]. Extrafine beclometasone/for-
moterol as maintenance therapy has a twice-daily admin-
istration (i.e. in the morning and in the evening) which can
provide relief of both daytime and night-time/early-morn-
ing symptoms.

The choice of the inhaler for patients with asthma and
COPD is influenced by several factors, including patient
preference and the ability to use the device correctly
[53, 54]. Unlike products available as suspensions,
beclometasone/formoterol pMDI formulation is a solution
which does not require shaking; variation in shaking of
suspensions and storage in the hands may affect dose
uniformity and size distribution [55]. The extrafine for-
mulation in the pMDI inhaler results in the generation of a
slow-moving plume over a long duration, which helps to
coordinate dose generation with inspiration and reduces
oropharyngeal deposition [55]. The NEXThaler® DPI is
characterized by a simple three-step operating sequence
[15] and was used with fewer errors, including critical
errors, as compared to other DPIs [43]. Moreover, the
BAM of the NEXThaler provides feedback to the patient
after delivery of the dose and not after preparation of the
dose, thus ensuring patients and healthcare professionals
that the full therapeutic dose is inhaled [15].
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