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Asthma is the most common noncommunicable and chronic
respiratory disease in children and adolescents, affecting over 339
million people worldwide."” Since the introduction of inhaled
corticosteroid (ICS) treatment for asthma in the 1970s, ICS
treatment has provided an effective option for maintenance
therapy in asthma.” However, in the past several years, we
observed one of the greatest paradigm shifts, in which ICS was
used not only for maintenance but also for symptom relief in the
management of asthma among adults and adolescents. This
paradigm shift in the treatment for adults and adolescents with
asthma is changing from a fixed combination of ICS/formoterol
(a long-acting P,-agonists [LABA] with rapid onset action) as a
daily controller with as-needed short-acting [3,-agonists (SABA)
for symptom relief to the combination of ICS/formoterol as
single inhaler maintenance and reliever therapy (SMART).” Yer,
uncertainties regarding the management of children with asthma
still remain.

The concept of the SMART regimen was first proposed at the
International Pediatrics Respiratory and Allergy Congress in 2001
in an attempt to address the concern that previous studies in pe-
diatric populations found no benefits from a fixed-ICS/LABA
combination regimen with regard to asthma exacerbations.” In
an effort to provide alternative treatment options for subjects with
asthma, O’Byrne et al’® reported novel results for both the children
and adult protocols in a 1-year double-blind, randomized, parallel-
group study in 2760 patients aged 4 to 80 years with asthma
uncontrolled on ICS, stating that the SMART regimen yielded
favorable outcomes when compared with other fixed regimens.
After this study, Bisgaard et al” investigated a separate pediatric
protocol within the main study’ and determined the clinical
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effectiveness of budesonide/formoterol as the SMART regimen in
388 children with asthma uncontrolled on ICS (age range, 4-11
years). The SMART regimen significantly (1) prolonged the time
to first exacerbation compared with both fixed-dose regimens;
(2) decreased the risk of exacerbations requiring medical inter-
vention when compared with both fixed-dose regimens; (3)
significantly reduced the rate of exacerbations requiring medical
intervention by 70% to 79% compared with both fixed-dose
regimens; (4) reduced the risk of having a mild exacerbation
compared with both fixed-dose regimens; (5) improved morning
and evening peak flow measurements compared with fixed-dose
budesonide; (6) reduced nighttime awakenings compared with
both fixed-dose regimens; (7) was associated with an increased
annual growth rate compared with fixed budesonide; and (8)
decreased the mean number of as-needed inhalations in children
compared with both fixed-dose regimens. All of these findings also
inferred that the SMART regimen may be cost-effective.

Nonetheless, no studies in the literature have determined
whether the SMART regimen is the preferred treatment option
with regard to both effectiveness and cost. This matter is
particularly of importance in low- and middle-income countries,
in that asthma places a substantial economic strain on health
systems across the globe.” Addressing this question, Rodriguez-
Martinez et al” in this issue of the Journal of Allergy and Clinical
Immunology: In Practice reported the cost-effectiveness of bude-
sonide/formoterol for SMART compared with fixed-budesonide/
formoterol plus as-needed albuterol reliever for pediatric asthma
in the previous randomized control trial.” The authors used a
Markov simulation model with a cycle length of 1 week, a time
horizon of 12 months, and 3 labeled states (no symptom, sub-
optimal control but no exacerbation, and asthma exacerbation)
assumed by the Colombia Healthcare System. The base-case
incremental cost-utility analysis showed that, compared with
the fixed-dose combination therapy, budesonide/formoterol as
the SMART regimen reduced the total medication costs
(US$1826.6 [SMART] vs US$3523.2 [fixed-dose combination]
average cost per patient), increased the number of quality-
adjusted life-years (QALYs) (0.8537 [SMART] vs 0.8391
[fixed-dose combination] QALYs on average per patient), and
increased economic benefit in terms of cost/effectiveness (2139.6
[SMART] vs 4198.6 [fixed-dose combination] on average per
patient). This study shows that the SMART regimen is more
cost-effective than fixed-dose combination therapy in Colombia,
which is a middle-income country.

Clinical guidelines regarding asthma management are in place,
including the Global Initiative for Asthma (GINA) Guidelines
and the National Asthma Education and Prevention Program
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(NAEPP) Guidelines.’ Although the 2 guidelines are comparable
for most issues, the approach for administering the ICS/LABA
combination for children aged 4 to 11 years with asthma un-
controlled on ICS varies such that the GINA guideline recom-
mends 3 preferred treatment options (low-dose ICS/LABA,
medium-dose ICS as a daily controller with as-needed SABA
for symptom relief, or the SMART regimen) and the NAEPP
guideline suggests the combination of ICS/formoterol for
SMART as the preferred treatment option.” This difference may
be ascribed to the disparate guideline designs (ie, GINA is
designed to improve asthma awareness and NAEPP is based on a
systematic review of previous studies, which evaluated the
evidence), differences in risk/benefit assessment in asthma
management, and lack of high-quality studies unlike the evidence
in adults and adolescents.”

Despite these discrepancies, it is worth considering unifying
the approach between the GINA and NAEPP guidelines and
international integrative management for pediatric asthma. To
achieve tailored asthma management in children, we need more
sophisticated trials using ICS-SABA and several ICS-LABA
devices; more data regarding the pharmacokinetics, pharmaco-
dynamics, and adverse effects of LABA; and approval for the
intermittent use of ICS/formoterol treatment by the US Food
and Drug Administration."”

As we enter the ICS (anti-inflammatory) reliever therapy era,
the SMART regimen should be used for the consistent man-
agement of asthma across all age groups, including children,
which may lead to an improvement in medication adherence and
tailored management for asthma. Despite the fact that pediatric
asthma is underdiagnosed and undertreated due to uncertainties
in management, the SMART regimen will contribute to
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internationally consistent benefits regarding the care and
outcomes of children with asthma.
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