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Asthma affects more than 330 million people worldwide, but many analyses have shown that there are still a lot of
unmet needs for both patients and physicians in the treatment of asthma: poor adherence to treatment is one of the main
causes of sub-optimal clinical results. Maintenance and Reliever Therapy (MART) with the combination of formoterol
and inhaled corticosteroids (ICS) has an established scientific rationale and demonstrated to reduce asthma exacerba-
tions. The aim of this review is to highlight how in asthmatic patients MART can be able to express its maximum ther-
apeutic potential when administered through an ‘ideal inhaler’. Since the treatment may be necessary several times a
day, the use of a single combination inhaler simplifies the management, potentially improving adherence; moreover,
easiness of use and comfort in administration of asthma treatment devices are not secondary aspects. Asthmatic
patients are often young, with a normal relational and working life and they could request for a comfortable and not
too noticeable device. Finally to the “ideal inhaler” is requested to guarantee accuracy, dose consistency, and resistance
to stress conditions. Easyhaler® more closely demonstrates many expected characteristics: effective, consistent per-
formance regardless of inspiration rate, stability, versatility, with several patient acceptability advantages. Asthma con-
trol is enhanced by a strong adherence obtained through the combination in a single inhaler of both maintenance and
reliever therapy and the availability of a device as close as possible to the characteristics of the ideal inhaler. 

Key words: Asthma; treatment adherence and compliance; anti-asthmatic agents; budesonide formoterol fumarate
drug combination; inhalation device.
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Introduction
Asthma is one of the most common chronic diseases in the

world, affecting more than 330 million people worldwide, with a
prevalence that is still growing in most countries (approximately
around 1-18% of population worldwide) [1,2]. 

Asthma is a global health problem that causes a considerable
negative impact on patients’ quality of life and a substantial burden
on healthcare systems and on society through a loss of productivity
in the workplace [3,4]. In particular, exacerbations are associated
with absences from work or school and increased healthcare costs
[5-7]. As with other chronic diseases, poor adherence to mainte-
nance medication is a big issue in asthma [8]. 

The most commonly observed pattern is the use of medication
only when symptoms occur, and suspension of treatment when it is
perceived as unnecessary [9]. The adherence to inhaled corticoste-
roids is very poor both in adults and children and has been estima-
ted an average cover of dispensation less than 25% of days [10]. 

The aim of this review is to discuss the role of the Maintenance
and Reliever Therapy (MART) with the combination of formoterol
and inhaled corticosteroids (ICS) and the characteristics of an
“ideal inhaler” on the management of asthma according with the
more recent evidence and guidelines. 

Asthma management and GINA document
Two recent papers underlined the controversies in terms of

management and treatment recommendations and the discordance
between “real life” and the scenario described in the recommenda-
tions. Consequently, it is clear that how there are still a lot of unmet
needs for both patients and physicians in the treatment of asthma
[11,12].  

GINA guidelines suggested, for patients with symptoms less
than twice a month and no exacerbation risk factors (step 1), as
needing low dose ICS-formoterol as first-line therapy and low
dose ICS taken whenever short-acting beta-agonist (SABA) is
taken or daily low dose ICS as an alternative approach. 

For patients with mild persistent asthma (step 2), daily low
dose ICS plus as-needed SABA, or as-needed low dose ICS-for-
moterol are recommended as the first choice. Leukotriene receptor
antagonist is an alternative treatment for these mild persistent asth-
ma patients but this intervention is generally less effective than
regular ICS especially in preventing exacerbations. Other options
are low dose ICS taken whenever SABA is taken, and daily low
dose ICS-LABA [13]. 

The reasons for the suggestions of GINA document are mainly
based on the results of data collected on Budosenide/Formoterol
(BUD/FORM) [14-17]. The recommendation of ICS at step 1 is an
innovative, and partially evidence-based decision for different rea-
sons: ongoing airway inflammation and elevated exhaled nitric
oxide levels and bronchial biopsy evidence of airway inflamma-
tion have been found also in patients with mild intermittent asthma
[18]. Adding ICS as needed in all patients with asthma, even in
step 1, helps to reduce symptoms and exercise-induced broncho-
constriction, as well as to reduce risk of serious exacerbations and
subsequent decline in lung function [12,19,20]. 

Although all guidelines and most physicians usually recom-
mend as-needed SABA only as a quick relief of symptoms, some
patients with mild asthma are still “addicted” to SABA [18]. This
is a problem of great medical relevance as confirmed in the Finnish
Asthma Program, where the introduction of anti-inflammatory
treatment (principally ICS) was associated with improved control
and reduction of the burden and cost of asthma [21].

The maintenance and reliever therapy
The use of ICS/LABA as needed has been introduced with an

approach called MART, which is an acronym that stands for
Maintenance and Reliever Therapy. 

Maintenance and Reliever Therapy is a combination in a single
inhaler to be used as both preventer in the daily maintenance the-
rapy and reliever of symptoms when required, as part of a specific
treatment regimen. MART is only available for ICS and LABA
combinations in which the LABA has a fast-acting component, e.g.
formoterol.

The rationale for the use of MART, even in patients with relie-
ver use of <1 occasion/day, is based on rapid onset of action, as
rapid symptomatic relief and on its simplicity, that may help to
improve adherence which is often poor, because patients cannot
increase their exposure to beta-agonist therapy without concomi-
tantly increasing their exposure to ICS. There are also advantages
for patients who need only a single inhaler, in achieving the treat-
ment goals described in guidelines. In fact, MART is more effecti-
ve at reducing exacerbations and improving daily asthma control
than the same maintenance dose of BUD/FORM plus as-needed
SABA [22]. BUD/FORM used as needed results equally effective
as budesonide maintenance therapy in preventing moderate to-
severe exacerbations, with a reduction to less than one fifth of the
inhaled glucocorticoid exposure [12,14,15]. 

A very recent review has confirmed that patients with asthma
treated with BUD/FORM MART achieved the same or better asth-
ma symptom control compared with ICS/LABA plus SABA regi-
mens at similar or higher ICS dose, across a range of severities of
persistent asthma, results in a 40–50% reduction of exacerbations
compared with an ICS-based treatment approach plus as-needed
SABA as reliever and considerably lower annual requirement for
oral corticosteroids. As-needed, BUD/FORM has also recently
been shown to be more effective as a reliever in mild asthma than
SABA alone, reducing exacerbations by up to 64% in the SYGMA
studies, two double-blind, randomised, multicentre trials [23].

MART strategy reduces emergency department and hospitali-
zation rates as confirmed in a recent meta-analysis [24]. 

Inhalation devices
A prerequisite for any inhaler device used for the treatment of

airway diseases is that it should perform consistently, delivering a
predictable and reproducible drug dose during repeated use, i.e.
from the first to the last labelled dose. The inhaled particles should
also have a size making them respirable, i.e. particles of aerodyna-
mic size <5 μm, particles smaller than 1 μm are exhaled to a large
degree depending on the particle size distribution [25]. 

For some patients, poor coordination with use of a pMDI (pres-
surized metered dose inhaler) is the main problem that can lead to
dosing errors, but also with some Dry Powder Inhalers (DPIs) it is
possible to notice inhalation manoeuvre problems. The effective-
ness of a powdered drug to inhale depends on the patient and his
ability to generate an adequate inspiratory flow rate and on the
intrinsic resistance of the DPI generating turbulent airflow effecti-
ve in de-agglomeration of the drug substance from its carrier molecu-
le. The technical design of the DPI influences this: there are high -,
medium-, and low-resistance DPI devices. With low-resistance
DPIs, the de-agglomeration of the drug highly depend on the
patient’s inhalation airflow rate, while the de-agglomeration of the
powdered drug are optimized in the case of medium- and high-
resistance DPIs [26].  Moreover, a systematic review of patients
with asthma and COPD found that up to 94 % of DPI users made
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at least one inhaler error when examined by a healthcare professio-
nal (HCP) [27]. 

The introduction of inhalers that address current unmet needs
have the potential to improve patient inhalation technique, to
increase patient treatment adherence and therefore to improve
patient outcomes; at the same time reducing the patient and econo-
mic burden associated with asthma [28].  

Easyhaler®
The Easyhaler® device-metered dry powder inhaler (dmDPI)

(Orion Pharma, Espoo, Finland) has an innovative design to
resemble a conventional pMDI in terms of shape and operating
principles, being both simple and practical. It consists of seven pla-
stic parts, a metering cylinder spring, and plastic components [29];
it has added design features, such as a protective case and dose
counter [30]. Internally, it contains powder (active substance(s)
mixed with the carrier lactose). Accurate dosing is achieved by
shaking up and down the device and pushing down the overcap of
the device that rotates the metering cylinder at the bottom of the
bulk chamber (Figure 1) before inhaling the drug. The mouthpiece
is designed and shaped to allow optimal drug distribution to the
airways. The performance of Easyhaler® is dependent on the inspi-
ratory effort produced by the patient, the built-in resistance of the
inhaler, as well as the aerosolization geometry of the device [31]. 

Efficacy, safety, and acceptability of Easyhaler®, were compa-
red to different inhalers: in four of these studies the comparison
device was an MDI combined with a spacer, in one study an MDI
without a spacer, and in four studies a DPI. Five items from the
acceptability questionnaire were selected for the meta-analysis:
ease of use, ease of learning how to use, ease of dosing the drug,
ease of inhaling, and the patients’ choice of device. In a homoge-
neous population of patients with moderate to severe asthma, spe-
cific satisfaction with inhaler (measured with the FSI-10 question-
naire) was statistically significantly higher with EasyhalerTM

(43.8±7.1) compared with TurbuhalerTM or DiskusTM

(AccuhalerTM) (41.3±7.6) (p<0.01). Moreover, a statistically signi-
ficant higher percentage of patients showed high satisfaction with
Easyhaler™ (62.4% of patients) than with TurbuhalerTM or
DiskusTM (AccuhalerTM) (43% of patients) (p=0.01) [32].

Patients often perceive MDIs difficult to use and the MDIs are
often found to be used incorrectly despite training [33], while the
Easyhaler®, even when the patients are naïve, was easier to learn
and use than their prior device [34]. 

Equivalent efficacy has been demonstrated between budesoni-
de inhaled from an Easyhaler® and from a Turbuhaler® in cortico-
steroid-naive asthmatic adults [35]. The similar delivery of bude-
sonide to the body in healthy male adults between Easyhaler® and
Turbuhaler® devices was confirmed in single [36] and multiple-
dose studies [37] involving both adult [35,38] and children [39]. 

The EMA guideline on the requirements for clinical documen-
tation for orally inhaled products (OIPs) has been followed in the
development of BUD/FORM Easyhaler®. After pharmacokinetic
studies, a multicenter, randomised, single-dose, double-blind, dou-
ble-dummy, crossover study in comparison to Turbuhaler® showed
that the products are equivalent within dose levels, the maximum
response and the duration of effect are similar after both products.
In addition, the results confirmed equivalent bronchodilator effi-
cacy. Turbuhaler® and Easyhaler® have a quite similar size and
both inhalers have a dose counter, Easyhaler® also provides dosing
feedback to the patient with the taste of lactose [40]. Describing
the “ideal” inhalation device, consistency of the dose emitted is a

crucial aspect. With regards to stability, a study [41] was organized
to compare in vitro drug delivery characteristics of two
BUD/FORM dry powder inhalers, the Easyhaler® and the
Turbuhaler®, at different patient air flow rates, and to test dose
delivery from the Easyhaler® in stressed conditions exposed to
moisture, dropping, vibration and freezing/thawing. The Delivered
Dose (DD) of budesonide and formoterol (Figure 2a,2b) at the
three different flow rates was expressed as a percent of the labelled
doses delivered from the BUD/FORM Easyhaler® and
Turbuhaler®. The variability in dose delivery from the Easyhaler®
was statistically significantly smaller than from the Turbuhaler®

Figure 1. Cross section of the Easyhaler multi-dose powder
inhaler. Reproduced from [30]; with permission. 

Figure 2. Dose delivery of budesonide (a) and formoterol (b)
from two budesonide/formoterol multi-dose DPIs, the
Easyhaler® and the Turbuhaler® (160/ 4.5 μg) at three different
flow rates. The delivered dose is expressed as a percent of the
nominal labelled dose. Each data print represents a single dose
actuation. Reproduced from [41]. http://creativecommons.org/
licenses/by-nc/4.0/
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for both budesonide and formoterol and this was true at all three
flow rates. 

Figure 3a shows the DD of the three BUD/FORM Easyhalers®

taken in the beginning (doses 1-3), at the middle and at the end of
the Easyhaler® lifespan when the first doses are set to 100%, ove-
rall, DD varied from 94% to 103% for the three presentations at the
middle and at the end of the Easyhaler® content.  Figure 3b shows
the Fine Particle Dose (FPD), which represents respirable aerosol,
at the beginning and at the end of the Easyhaler® (Figure 3 a,b). It
can be concluded that the influence of the number of actuations
had only a slight effect on product properties and patients can inha-
le the correct dose throughout the inhaler life and receive the drug
they need.

The effect of environmental moisture (30°C/75% RH) on DD
and FPD of the three strengths of the BUD/FORM in Easyhaler® is
shown in Figure 4 a,b. 

In the same stability study [41] dropping the Easyhaler® from
1 meter did not result in changes in DD of budesonide or formote-
rol. Vibration, freezing and thawing did not affect neither delivered
nor fine particle dose of the BUD/FORM Easyhaler®. When the
final version of the BUD/FORM Easyhaler® inhaler was compared
with the commercially available BUD/FORM Turbuhaler® inhaler
the conclusion was that there is no reason to believe that differen-
ces in clinical safety and efficacy would be demonstrable between
the two tested inhalers. Thus, the excellent dosing accuracy of the
Easyhaler® documented with other substances has been maintained

with BUD/FORM. 
These studies showed that the Easyhaler® is tolerant to real-life

environmental stress as DD and FPD are virtually unaffected by
environmental factors.

Patients’ preferences among 3 DPIs (Easyhaler®, Turbuhaler®

and Accuhaler®) has been investigated: the Easyhaler® was the first
choice for 53% of patients, the Turbuhaler® for 27%, and the
Accuhaler® for 20% [42]. The Easyhaler® has also demonstrated
patient acceptability advantages, mainly because it is easy to use
[33,40,43-47]. 

The advantage of manageability of a unique, portable device
can be considered attractive especially for young people leading an
intense relational and working life, ambitious not to be point out as
an asthmatic patient.  

It is important to demonstrate non-inferiority of asthma control
when switching inhaler from Turbuhaler® to Easyhaler® in order to
satisfy patients’ preference. Asthma Control Test (ACT), Mini-
Asthma Quality of Life Questionnaire (Mini-AQLQ) and spirome-
try were performed before switching inhalers and after 12 weeks.
Patients switching from Turbuhaler® to Easyhaler® had equivalent
or better results regarding patient´s control of their asthma [48]. In
a real-world setting, naïve patients and patients who switched from
their current inhaler to the Easyhaler®, achieved better disease con-
trol and quality of life after 3 months from switching; in addition,
most patients considered the Easyhaler® to be portable and easy to
learn to use and keep clean, during daily activities [34].

Figure 3. a) Delivered doses of 80/4.5, 160/4.5 and 320/9 μg in the budesonide/formoterol Easyhaler from the beginning (100%), the
middle, and the end of inhaler lifespan, expressed as deviations ± SD (n=6). b) Corresponding values for fine particle dose (n=6).
Reproduced from [41]. http://creativecommons.org/licenses/by-nc/4.0/

Figure 4. a) Effect of moisture on delivered dose of 80/4.5, 160/4.5 and 320/9 μg in the budesonide/formoterol Easyhaler (n=2). b)
Corresponding values for fine particle dose. Reproduced from [41]. http://creativecommons. org/licenses/by-nc/4.0/
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Results of randomized controlled trials may not predict effec-
tiveness of inhaled drugs in the real life. In clinical practice the
time to dedicate to patients training and education can be very
important. In a real-world, multicenter, noninterventional study
BUD/FORM Easyhaler® was evaluated for effectiveness, patient
satisfaction, and physicians’ assessments. Significant improve-
ments in lung function, disease control, and health-related quality
of life measures were reported after 12 weeks of BUD/FORM
Easyhaler® use, 73.8% and 98.9% of patients learned the technique
within 5 and 10 min of teaching, respectively. Therefore, it is likely
that ease of use and adequate training on how to use the inhaler
were important in ensuring the optimal dosing [49]. 

Considering all the characteristics examined, BUD/FORM
Easyhaler® is an inhaler device that comes very close to being an
‘Idealhaler’ in real-life conditions [42,46,50,51]: it could be consi-
dered effective, reproducible, precise, stable, and versatile.  It is
referred as easy to learn, to use and to keep clean but even comfor-
table, small, portable, and discreet. 

Conclusions 
Asthma control is enhanced by a strong adherence obtained

through the combination in a single inhaler of both maintenance
and reliever therapy and the availability of a device as close as pos-
sible to the characteristics of the ideal inhaler. Maintenance and
Reliever Therapy has an established scientific rationale, as ICS and
LABA have complementary actions on the pathophysiology of
asthma. 

Moreover, good results in terms of pharmacological asthma
control may trigger a virtuous circle of adherence for patients who
can rely on a device that guarantees accuracy, dose consistency and
resistance to stress conditions, easy to learn, easy to be used, small,
manageable, portable and discreet.
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