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Comparison of Two Therapies on Asthma Control in Children
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Background: Childhood asthma carries significant morbidity.
Aim/Objectives: Aim of the study was to compare efficacy of 2 commonly used therapies for asthma control in
children with asthma.
Methods: This was a 1-year, prospective cohort study at a tertiary care children’s hospital. Patients were referred
by their primary care physicians (PCPs) for asthma control. All patients were on low-dose inhaled corticoste-
roids (ICSs) at baseline. They were either switched to medium-dose ICS (ICS group) or medium-dose ICS and
long-acting beta agonist (ICS+LABA group). Results were compared over time and between both groups.
Results: Our cohort included 163 children (ages 2–18 years) with mean age of 5.62 – 3.61 years. Mean Asthma
Control Test (ACT) score at baseline was 15.9 – 5.4. Mean ACT and percent predicted forced expiratory
volume in one second improved (P < 0.0001 for both) in both groups. Median emergency department visits,
short courses of oral steroids, and unscheduled PCP visits for acute asthma significantly decreased (P < 0.001
for all) in both groups. Similarly, days/month with wheezing, nighttime cough, and missed school days sig-
nificantly decreased in both groups (P < 0.001 for all). Patients in ICS group were more likely to fail to achieve
asthma control compared to patients in ICS+LABA group.
Conclusion: Our study suggests that in children with uncontrolled asthma on low-dose ICS, switching to either
medium-dose ICS or medium-dose ICS+LABA resulted in better symptom control, ACT improvement, and less
asthma exacerbations over time. ICS+LABA had the additional benefit of less risk of treatment failure when
compared to medium-dose ICS.
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Introduction

Asthma is a major public health problem worldwide,
which, when uncontrolled, can severely limit patient’s

daily life.1–3 The long-term goals of asthma management are
to achieve good control of symptoms and to minimize future
risk to the patient, including exacerbations.2

National Heart Lung and Blood Institute (Expert Panel
Report-3) (NHLBI (EPR-3)) asthma guideline (2007) for
step 2 at all ages prefers low-dose inhaled corticosteroid
(ICS) as maintenance treatment.3 For step 3 in children 12
years and older and adults, preferred choices are low-dose
ICS+long-acting beta agonist (LABA) or medium-dose ICS,
and for children 5–11 years, low-dose ICS+ either LABA or
leukotriene receptor antagonist (LTRA) or medium-dose
ICS, while in children younger than 5 years, preferred is
medium-dose ICS.3 Data suggest that for adult or adoles-
cent patients not previously using controller treatment, a
combination of low-dose ICS and LABAs as the initial
maintenance controller treatment reduces symptoms and

improves lung function compared with low-dose ICS alone.
However, it is more expensive and does not further reduce
the risk of exacerbations compared with ICS alone.4 Num-
ber of recent studies5–9 lead to changes in Global Initiative
for Asthma (GINA) guidelines. Recent updated GINA
guidelines (2020)2 for step 2 in adults and children older
than 12 years prefers either low-dose ICS or low-dose
ICS+LABA. It also prefers as-needed low-dose ICS+LABA
as reliever. In children 5–11 years old, preferred for step 2
is low-dose ICS, and for step 3, it is either low-dose
ICS+LABA or medium-dose ICS. In children younger
than 5 years, preferred is low-dose ICS, and for step 3, it is
medium-dose ICS. Neither guideline recommend LABA as
preferred in children younger than 5 years of age. For step 2,
current GINA guidelines also recommend (as alternative)
as-needed low-dose ICS with as-needed short-acting beta
agonist (SABA) in all ages in patient with milder asthma.8

Both NHLBI (EPR-3)3 and GINA2 asthma guidelines
recommend that if asthma control is not adequate on low-
dose ICS, it is recommended to step up therapy (step 3) after
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checking for common problems such as inhaler technique,
adherence, persistent allergen exposure, and comorbid-
ities.2,3 There are limited data on children as most of the
studies are in adults with some adolescents in those studies.
Bisgaard et al. have shown that in children (4–11 years old)
on low-dose ICS for uncontrolled asthma, ICS+LABA fixed
combination was not better than increased ICS dose in re-
ducing asthma exacerbation. They also revealed that use of
ICS+LABA both as maintenance and as-needed symptom
relief reduced the exacerbation rate compared to both fixed-
dose combination and higher fixed-dose ICS alone in chil-
dren with asthma.9

As there are not enough studies on use of ICS+LABA in
children younger than 6 years of age, they are not commonly
used by clinicians in younger children. In our study, most of
the patients were <12 years of age. Their asthma was not
controlled on low-dose ICS. Primary objective of this study
was to compare, in pragmatic study design, between 2
treatment options, namely increasing ICS dose to medium-
dose ICS versus medium-dose ICS+LABA in single fixed-
dose inhaler in children. We monitored outcomes over the
1-year follow-up period in both groups. We monitored acute
care need (hospital admissions, emergency department [ED]
visits, and urgent care visits), school days missed, lung func-
tion tests (pulmonary function test [PFT]), asthma control
test (ACT), and symptom scores (number of days/months of
albuterol use, wheezing, nighttime cough, and exercise-
related symptoms). Improvement was noted for duration of
the study and between groups.

Methods

Design

This was a 1-year, prospective cohort study at a tertiary
care children’s hospital. Patients were referred by their pri-
mary care for asthma control. Results were compared over
time and between 2 groups of patients. Total number of
patients was 163. All these patients were receiving a total
daily dose of ICS between 160 and 200 mg/day divided into
2 doses/day. One group (ICS group) (n = 106, 65%) had
patients in which the dose of ICS was increased to medium
dose (320–440 mg/day divided bid) and second group
(n = 57, 35%) had patients in which not only ICS dose was
increased to medium dose (320–440mg/day divided bid) but
also a LABA was added as a single fixed-dose combination
inhaler (ICS+LABA group). None of the patients received
as-needed ICS or as-needed ICS+LABA therapy. NHLBI
(EPR-3) guidelines were followed. At each visit, patients/
families completed a questionnaire, including the ACT and
acute care needs since their last clinic visit, including
ED, urgent care visits, unscheduled primary care physician
(PCP) visits for acute care, short courses of oral steroids,
missed school days, and mean symptom scores (mean
number of days/month with wheezing, nighttime cough, and
exercise limitations) and mean number of days/month with
albuterol use for rescue.

Participants

After receiving approval from our local Institutional
Review Board (IRB11-00174), children with the diagnosis
of persistent asthma referred by local primary care practices,
between January 2012 and December 2015, were enrolled in

our pediatric asthma clinics. Inclusion criteria were children,
age 2 to 18 years, with persistent asthma. NHLBI (EPR-3)
guidelines were followed. All patients were on low-dose
ICS (step 2), but their asthma was not controlled. Patients
were still having asthma symptoms (cough/wheezing) more
than 2 days/week requiring SABAs. Primary caregivers who
could communicate in English accompanied the children.
Exclusion criteria included children less than 2 years or
>18 years old, children without uncontrolled persistent
asthma, children with coexistent morbidities such as pre-
maturity, cystic fibrosis, sickle cell disease, or any other
pulmonary disease, and children with developmental delay
or congenital anomalies or cardiac issues. History of atopic
disease (eczema or environmental allergies) was not col-
lected. Patients with intermittent asthma (asthma symptoms
of cough/wheezing less than 2 days/week during daytime
and less than 2 nights/month, short-acting albuterol use of
less than 2 times/week, and no hospital admission or ED
visits for acute asthma in last 1 year) were not included in
this study. Treatment failure was defined as increased day to
day symptoms (cough and wheezing) and/or acute care need
(hospital admission, ED, or urgent care visit) when medi-
cations needed to be changed because of failure to control
asthma. Written consent and assent were waived by the IRB.

Intervention

Instruments: demographic and clinical data form. Families
were asked to complete a questionnaire at each visit,
which included demographics, asthma-related symptoms,
and acute care needs since the prior visit. Demographic and
clinical data included age at diagnosis, age at first visit,
duration of symptoms, gender, race/ethnicity, family history
of asthma, second-hand smoking exposure, and pets in the
home. Asthma severity was categorized as mild persistent,
moderate persistent, or severe persistent. Clinical data in-
cluded acute care need questions completed by caregivers
or patients if they were 12 years or older at each visit, and
included the number of hospital admissions, ED visits, ur-
gent care visits, primary care physician visits for acute
symptoms, school days missed, and number of short courses
of oral steroids since the last visit. Data also included
Asthma Control Test� (ACT),10 which was completed by
caregivers for children ages 4–11 years or by patients 12
years or older to evaluate asthma control over the previous 4
weeks. Low scores indicated poor asthma control. Symptom
score data included the number of days/month albuterol
was used for acute asthma symptoms, experienced daytime
wheezing, nighttime cough, and/or exercise-related limita-
tions since last visit. In children above 5 years of age, PFTs
were conducted and percent predicted forced expiratory
volume in 1 s (ppFEV1), percent predicted forced expiratory
flow between 25% and 75% FVC exhaled (ppFEF25–75), and
forced expiratory volume in 1 s/forced vital capacity (FEV1/
FVC) were also measured at follow-up visits.

Data were collected at the first clinic visit (baseline), and
then at the 3-, 6-, 9-, and 12-month follow-up visits, as deter-
mined by the provider. Missing data values were not included.

Statistical analysis

Baseline data were summarized using frequencies and per-
centages if categorical, means and standard deviations (SD) if
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continuous and normally distributed, and medians with in-
terquartile ranges if continuous and skewed. Linear mixed-
effects models were used to evaluate longitudinal change in
ACT and PFT outcomes over 1 year. Generalized linear
mixed-effects model with Poisson link was used for analysis
of longitudinal outcomes that are count data (ED visit, urgent
care visit, primary care visit for acute care, short courses of
oral steroids, school days missed, mean number of days/month
with wheeze, nighttime cough, exercise-related symptoms,
and albuterol use for acute care). To determine whether the
trajectory of outcomes differed by treatment groups, a time to
treatment group interaction was assessed. Treatment failure
was defined as when medications needed to be changed be-
cause of failure to control asthma. Time to treatment failure
was summarized using Kaplan Meier plots and compared
across treatment groups using the log-rank test. The propor-
tion of treatment failures between treatment groups was
compared utilizing the w2 test. All analyses were conducted
using SAS 9.4 (SAS Institute, Cary, NC).

Results

Demographic and clinical asthma indicators

Overall, our cohort included 163 patients. Among them,
there were 26 patients with mild persistent asthma (16%),

112 patients with moderate persistent asthma (69%), and 25
had severe asthma (15%) at the time of initial evaluation.
The mean age was 5.62 – 3.61 years. In our cohort, 99
children (60%) were between 2 and 6 years of age, 52
children (32.5%) children were between 6 and 11 years, and
only 12 children (7.5%) were >12 years of age. There were
96 males (59%). One hundred two patients were Caucasian
(63%), 45 were African American (27.6%), 13 were His-
panic (8%), and remaining 3 were Asian Americans. One
hundred twenty-five patients had a family history of asthma
(77%). Fifty-one patients had active second-hand smoke
exposure (31%) and pet exposure was found in 87 patients
(53%) (Table 1).

All patients (n = 163) were on low-dose ICS at the time of
enrollment of study. Among them, 63 (38%) patients were
also receiving LTRAs (Montelukast) at the time of enroll-
ment, which was continued. During the study, 27 additional
patients were started of LTRA because of continued symp-
toms or acute asthma exacerbations (10 in ICS+LABA
group and 17 in ICS group). Eleven patients were able to
discontinue LTRA, among them, 5 in ICS group and 6 in
ICS+LABA group.

Over the 1-year follow-up period, in ICS group, because
of ongoing symptoms or asthma exacerbations, LABA was
added to medium-dose ICS in 20 patients and ICS was
switched to different brand in 6 patients. We were able to

Table 1. Patient Characteristics and Baseline Outcomes in Total Cohort and Subgroups

Variables
Overall ICS ICS+LABA

PN = 163 N = 106 N = 57

Asthma severity <0.0001
Mild 26 (16%) 25 (23%) 1 (2%)
Moderate 112 (69%) 74 (70%) 38 (67%)
Severe 25 (15%) 7 (7%) 18 (31%)

Demographics
Age (years) 5.6 – 3.6 4.4 – 2.6 8.4 – 4.0 <0.0001
Male 96 (59%) 68 (64%) 28 (49%) 0.06
Caucasian 102 (63%) 71 (67%) 31 (54%) 0.11
Family Hx asthma 125 (77%) 84 (79%) 41 (72%) 0.29
Smoking exposure 51 (31%) 32 (30%) 19 (33%) 0.68
Pet exposure 87 (53%) 57 (54%) 30 (53%) 0.89

Baseline outcomes
Asthma control test 15.9 – 5.4 16.4 – 5.5 14.2 – 5.1 0.02
Hospital admissions 0 (0, 1) 0 (0, 0) 0 (0, 1) 0.26
Emergency dept visits 1 (0, 2) 1 (0, 2) 1 (0, 2) 0.51
Urgent care visits 0 (0, 2) 0 (0, 2) 1 (0, 2) 0.19
Primary care visits 2 (1, 4) 2 (1, 5) 2 (1, 4) 0.82
School days missed 1 (0, 5) 0 (0, 4) 3 (0, 10) 0.004

Courses of oral steroids 2 (0, 3) 2 (1, 2) 2 (0, 3) 0.30
Albuterol use (days/month) 10.4 – 9.3 9.7 – 9.3 12.4 – 9.3 0.02
Wheezing (days/months) 10.3 – 8.7 9.1 – 7.8 13.9 – 9.9 0.002
Nighttime symptoms 12.1 – 10.2 11.1 – 9.3 14.6 – 11.3 0.11
Exercise symptoms 10.0 – 11.1 9.0 – 10.9 13.3 – 11.2 0.003

PFT variables
Overall
N = 83

ICS group
N = 39

ICS+LABA group
N = 44 P

ppFEV1 90.3 – 16.4 92.6 – 15.6 88.20 – 17.5 0.49
FEV1/FVC 82.7 – 29.3 89.0 – 28.0 77.73 – 30.7 0.57
ppFEF25–75 85.7 – 10.2 87.9 – 9.1 83.45 – 10.9 0.26

FEV1/FVC, forced expiratory volume in 1 s/forced vital capacity; ICS, inhaled corticosteroids; LABA, long-acting beta agonist; PFT,
pulmonary function test; ppFEF25–75, percent predicted forced expiratory flow between 25% and 75% FVC exhaled; ppFEV1, percent
predicted forced expiratory volume in 1 s.
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decrease dose of ICS in 5 patients. During the same time,
in ICS+LABA group, total daily dose of ICS was increased
in 4 and decreased in 5 patients, and 4 patients were swit-
ched to low-dose ICS without LABA.

Mean ACT score at baseline was 15.9 – 5.4. At initial
evaluation (baseline), the median ED visits was 1 (Q1, Q3:
0, 2), acute care to primary care physicians (PCP) was 2
(1, 4), school days missed was 1 (0, 5), and courses of oral
steroids/child was 2 (0, 3) during the year before enrollment
in the study (Table 1).

Similarly, at time of enrollment (baseline), on average,
Albuterol use and wheezing were noted about 10 days/
month (10.4 – 9.3) and (10.3 – 8.7), respectively. Nighttime
cough was reported an average of 12 days/month (12.1 –
10.2) and exercise-related symptoms were reported 10 days/
month (10.0 – 11.1) (Table 1).

Groups were compared at baseline (initial visit). Patients
in the ICS group were younger (4.4 – 2.6 versus 8.4 – 4) with
less severe asthma. Mild persistent asthma was present in
23% of the ICS group versus 2% in combination group
(P < 0.0001). ICS group patients had higher mean ACT
scores (16.38 – 5.5 versus 14.25 – 5.1, P = 0.02), fewer days/
month with wheezing, nighttime cough, and exercise symp-
toms, and less school days missed compared to patients in
ICS+LABA group (P < 0.05 for all) (Table 1).

The multivariable linear mixed model for ACT, ppFEV1,
and ppFEF25–75 revealed that both groups improved, and the
rate of change was similar between both groups (interaction

P value not significant), There was a significant change over
time (P < 0.05), except for FEV1/FVC. All models were
adjusted for age and severity (Fig. 1 and Table 2).

Similarly, there was decrease in the emergency room
visits, primary care physician visits, oral steroid use, and
albuterol treatments in both groups. Nevertheless, there was
no difference in the rate of decrease between the 2 groups
(interaction P value not significant) (Fig. 2 and Table 3).
A similar pattern was noted in mean number of school days
missed/month, nighttime cough, and wheezing. In both
groups, there was improvement, but no statistically signifi-
cant difference in improvement was noted in 1 group over
the other (Table 4).

An interesting finding in our study is that patients in ICS
group (doubling dose of ICS) were more likely to fail to
achieve asthma control compared to patients in ICS+LABA
group (Table 5 and Fig. 3). Subsequently, in patients who
failed therapy, either dose of ICS was increased or their ICS
brand was changed, or they were switched to combination
therapy (ICS+LABA) and/or LTRA was added.

Discussion

Our study focused on children with less than adequately
controlled persistent asthma. We compared the difference
in outcomes between 2 groups: first group (ICS group) in
which dose of ICS was increased to medium dose versus
second group (ICS+LABA group) in which not only was the

FIG. 1. Mean change over time between groups in asthma control test and lung functions.
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dose of ICS increased to medium dose but also LABA was
added in a single fixed combination inhaler.

In our study, with both therapies, we noted significant im-
provement over time in symptoms (days/month with wheez-
ing, nighttime cough, and exercise-related symptoms), mean

ACT score, and lung functions. With both therapies, we also
noted significant decrease in asthma exacerbations (days/
month of albuterol use for rescue, short courses of oral
steroids, visits to ED, urgent care, and primary care physi-
cians for acute asthma). Our results show that asthma

Table 2. Mean Asthma Control Test and Lung Functions (ppFEV1, ppFEF25–75,

and FEV1/FVC) by Treatment Groups Over Time (Mean – SD)

Variables

Baseline
(mean – SD)

3 months
(mean – SD)

6 months
(mean – SD)

9 months
(mean – SD)

1 year
(mean – SD)

Change
over time

(P)

Difference
between groups
over time (P)N = 148 N = 108 N = 67 N = 76

Asthma control test
ICS 16.4 – 5.5 20.8 – 4.8 21.3 – 5.3 19.2 – 6.7 21.1 – 4.4
ICS+LABA 14.2 – 5.1 18.5 – 5.6 19.9 – 6.2 16.8 – 6.4 18.2 – 6.3 <0.0001 0.08

ppFEV1

ICS 92.6 – 15.6 96.8 – 14.2 96.1 – 14.5 92.0 – 12.6 101.5 – 14.5
ICS+LABA 88.2 – 27.5 93.1 – 10.7 89.8 – 17.1 89.8 – 17.1 90.6 – 16.9 <0.0001 0.59

ppFEF2575

ICS 89.0 – 28.0 93.3 – 22.3 104.1 – 35.9 78.2 – 22.7 100.3 – 28.3
ICS+LABA 77.7 – 30.7 85.6 – 22.5 72.2 – 23.9 78.3 – 38.4 74.7 – 21.7 0.02 0.62

FEV1/FVC
ICS 87.9 – 9.1 88.6 – 7.9 90.1 – 8.1 87.7 – 12.4 90.6 – 7.7
ICS+LABA 83.4 – 10.9 85.7 – 8.8 82.1 – 10.4 77.7 – 16.6 80.9 – 9.9 0.12 0.47

SD, standard deviation.

FIG. 2. Acute care need over time between groups.
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control improved with both treatment options and there was
no significant difference in outcomes between the groups.
However, we noted that among our cohort, patients in ICS
group were more likely to experience treatment failure and
were more likely to be switched to group with combination
therapy (ICS+LABA group). We also noted an inherent bias
for patient selection between treatment groups, which was at
least partially because of age. Providers prescribed IC-
S+LABA combination more often when patients were older
and had more severe asthma, while medium-dose ICS was
chosen more often for children who were either younger
(under 6 years of age) or had milder asthma. Even with this
limitation, treatment failure was noted more often in the ICS
group.

Most of our patients, 151 out of 163 (92.5%), were less
than 12 years old. All were already on low-dose ICS (step 2)
and their asthma was not controlled. They were switched to
step 3. We followed NHLBI (EPR-3) asthma guidelines
(2007),3 which in children 5–11 years old prefer either low-
dose ICS+LABA or low-dose ICS+LTRA or medium-dose
ICS. For children younger than 5 years of age, step 3 pre-
ferred is medium-dose ICS, and for step 4 in this group,
recommended therapy is ICS+ either LABA or LTRA.3

Thus, in children 5–11 years old, 1 of the preferred option is
to increase ICS to medium dose3,11 and in this age group,
the effect may be similar to12 or more effective13–15 than
adding LABA.3 Recent GINA guidelines (2020)2 have re-
commended some changes based on few recent studies,5–9

but for children 6–11 years old, for step 3, still prefer
either low-dose ICS+LABA or medium-dose ICS. For

children 5 years and younger, preferred therapy for step 3 is
still medium-dose ICS.

ICSs are the most effective monotherapy for long-term
control of asthma in children.16 When ICS alone is insuffi-
cient to achieve asthma control, various options may be
considered, such as increasing the dose of ICS17 or adding a
second drug such as a LABA or a LTRA.18 High use of
bronchodilators is associated with increased risk for asthma-
related morbidity and overuse of SABAs (1.5–2 canisters/
month) may increase risk of near-fatal asthma or even
death.19–21 Safety of LABA is also widely debated over the
last few years.22 Two previous clinical trials revealed that
regular use of LABA might also be a risk factor for near-
fatal or fatal asthma,23,24 but in those studies, many patients
were not taking ICS as daily asthma medication and were
using only LABA for asthma control.23,24 This led to meta-
analysis of data comparing LABA versus non-LABA data,
which revealed that those using LABA and ICS dispensed
separately had higher rate of asthma-related deaths and
hospitalization compared to those receiving non-LABA
treatment.25 It was also noted that there were no asthma-
related deaths or increased rates of hospital admissions
when LABA was dispended in a fixed-dose combination
with ICS.25,26 It is possible that when dispensed separately,
patients may use LABA and be nonadherent with their ICS.
These observations led to a large randomized double-
blinded trial in adolescents and adults by Stempel et al.,
which revealed that when used with a fixed-dose combina-
tion with ICS, LABA are safe medications and their risk of
serious asthma-related events is not higher than those of ICS

Table 3. Change in Acute Care Need Over Time Between groups (Median [Interquartile Range])

Variables
Baseline 3 months 6 months 9 months 1 year Change

over time (P)
Difference between

groups over time (P)N = 163 N = 106 N = 137 N = 127 N = 124

Emergency dept visits
ICS 1 (0, 2) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) <0.0001 0.81
ICS+LABA 1 (0, 2) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)

Primary care physician visits
ICS 2 (1, 5) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) <0.0001 0.50
ICS+LABA 2 (1, 4) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 1)

Oral steroids
ICS 2 (1, 2) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) <0.0001 0.40
ICS+LABA 2 (0, 3) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 1)

Albuterol (mean days/month)
ICS 6 (2, 15) 2 (0, 4) 1 (0, 2) 1 (0, 2) 1 (0, 3) <0.0001 0.86
ICS+LABA 10 (5, 16) 2 (1, 4) 2 (1, 4) 2 (0.5, 3) 2 (0.5, 4)

Table 4. Symptom Control (School Days Missed, Nighttime Cough, and Wheezing)

by Treatment Groups Over Time (Median [Interquartile Range])

Variables Baseline 3 months 6 months 9 months 1 year Change over
time (P)

Difference between treatment
groups over time (P)days/month N = 163 N = 163 N = 137 N = 126 N = 124

School days
ICS 0 (0, 4) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)
ICS+LABA 3 (0, 10) 0 (0, 2) 0 (0, 2) 0 (0, 1) 0 (0, 2) <0.0001 0.47

Nighttime cough
ICS 8 (4, 15) 2 (0, 3) 2 (0, 3) 2 (1, 2) 2 (1, 3) <0.0001 0.99
ICS+LABA 15 (4, 30) 2 (1, 5.5) 2 (0, 2) 2 (0.5, 3) 2 (1, 4)

Wheezing
ICS 7 (4, 12) 2 (0, 3) 1 (0, 2) 1 (0, 2) 2 (0.5, 2)
ICS+LABA 10 (6, 20) 2 (1, 4) 2 (1, 4) 2 (1, 3) 2 (1, 5) <0.0001 0.40
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alone.27 Study also showed that those receiving combination
(ICS+LABA) had fewer severe asthma exacerbations than
those receiving ICS alone.27

There are several studies supporting the fact that com-
bining a LABA with ICSs leads to greater improvement in
the control of symptoms and in lung function than simply
doubling the dose of the ICS glucocorticoid.28,29 Pauwels
et al.30 in their landmark study have revealed that in adults,
adding LABA to ICS is not only safe but also does improve
asthma control. In their year-long study, both increased dose
of ICS and addition of LABA to low- and high-dose ICS led
to a decrease in both mild and severe asthma exacerbations,
and most pronounced effect was noted in the group receiv-
ing both high-dose ICS and LABA.30 This study revealed
again that both increasing dose of ICS and adding LABA
can improve asthma control.

Most of the studies comparing ICS with ICS+LABA are
in adults or older adolescents. There are limited data on use
of LABA in younger children (5–11-year old) with uncon-
trolled asthma. Two such studies in children with uncon-
trolled asthma using ICS revealed improvement in lung
function and better symptom control with addition of
LABA.31,32 In another study in children whose asthma was
not adequately controlled with the moderate dose of ICS,
addition of LABA was equivalent to doubling the dose of
ICS.33 Another study in 4–11-year-old children with un-
controlled asthma on low-dose ICS revealed that the addi-
tion of a LABA to the ICS was better when compared to
increasing the dose of the ICS or adding an LTRA.34 In a
Cochrane meta-analysis, of children with persistent asthma,
the addition of LABA to ICS was not associated with a
significant reduction in the rate of exacerbations requiring
systemic steroids, but it was superior for improving lung
function compared with the same or higher doses of ICS.35

In our study, we noted a decrease in treatment failure
among the group with ICS+LABA. It is possible that the
difference in age between the groups might have influenced
the rate of failure. Patients in ICS group, which had a
higher failure rate, were significantly younger than those in
ICS+LABA group and younger children are at increased
risk for more symptoms and asthma exacerbations because
of viral infection and day care center use, and some younger
children may have less efficiency to properly use ICS or
ICS+LABA inhalers. We also noted that there was no sig-
nificant difference in rate of improvement between 2 groups.
However, there was significant difference in age between
both groups, which might have impacted result.

Limitations of our study include small sample size, very
few adolescent patients, and lack of atopic history (eczema
and environmental allergies). Another limitation includes
not truly randomized sample by age as there was less use of
LABA in younger children as NHLBI (EPR-3) guidelines
preferred medium-dose ICS over adding LABA to ICS at
younger age group.3 In addition, our study lacked a group
with low-dose ICS+LABA. There were many reasons, in-
cluding younger patients being started on medium-dose
ICS before LABA can be added as per NHLBI (EPR-3)
guidelines. Other reasons include use of fixed-dose combi-
nation inhalers and there are very few, if any, low-dose
ICS+LABA fixed-dose combination metered-dose inhalers
available on market, which are approved for younger age.
There are also limitations placed by insurance companies on
using ICS+LABA combination inhalers in younger group
and we were not using diskus or any other dry powder de-
livery devices, but only metered-dose inhalers because of
younger cohort. These limitations made it difficult to either
have a separate group with low-dose ICS+LABA or to in-
clude more younger patients in ICS+LABA group. Given
natural history of asthma in children, it is also not possible
to quantify role of better adherence or improvement in
asthma severity over time.

In summary, we looked at 2 treatment options and noted
that both medium dose of ICS and adding LABA to medium
dose of ICS were able to control asthma symptoms and
acute care needs (asthma exacerbations) over time. How-
ever, the rate of improvement between groups was not
significantly different. The only benefit we noted of adding
LABA to the medium-dose ICS was a decrease in treatment
failure among the group with ICS+LABA.

Conclusion

This study suggests that both medium-dose ICS and
medium-dose ICS+LABA combination lead to improved
mean ACT, mean ppFEV1, and decreased frequency of asth-
ma symptoms and exacerbations. Medium-dose ICS+LABA
had the additional benefit of less risk of treatment failure when
compared to medium-dose ICS.
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