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Background: Overweight/obesity (OW) is linked to worse
asthma and poorer inhaled corticosteroid (ICS) response in
older children and adults.
Objective: We sought to describe the relationships between OW
and asthma severity and response to ICS in preschool children.
Methods: This post hoc study of 3 large multicenter trials
involving 2- to 5-year-old children compared annualized asthma
symptom days and exacerbations among normal weight (NW)
(body mass index: 10th-84th percentiles) versus OW (body mass
index: >_85th percentile) participants. Participants had been
randomized to daily ICS, intermittent ICS, or daily placebo.
Simple and multivariable linear regression was used to compare
body mass index groups.

Results: Within the group not treated with a daily controller,
OW children had more asthma symptom days (90.7 vs 53.2,
P 5 .020) and exacerbations (1.4 vs 0.8, P 5 .009) thanNW
children did. Within the ICS-treated groups, OW and NW
children had similar asthma symptom days (daily ICS: 47.2 vs
44.0 days, P 5 .44; short-term ICS: 61.8 vs 52.9 days, P 5 .46;
as-needed ICS: 53.3 vs 47.3 days, P 5 .53), and similar
exacerbations (daily ICS: 0.6 vs 0.8, P5 .10; short-term ICS: 1.1
vs 0.8 days, P 5 .25; as-needed ICS: 1.0 vs 1.1, P 5 .72).
Compared with placebo, daily ICS in OW led to fewer
annualized asthma symptom days (90.7 vs 41.2, P 5 .004) and
exacerbations (1.4 vs 0.6, P 5 .006), while similar protective ICS
effects were less apparent among NW.
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Conclusions: In preschool children off controller therapy, OW is
associated with greater asthma impairment and exacerbations.
However, unlike older asthmatic patients, OW preschool
children do not demonstrate reduced responsiveness to ICS
therapy. (J Allergy Clin Immunol 2017;nnn:nnn-nnn.)
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Asthma is one of the most common chronic diseases of
childhood and adolescence.1,2 High body mass index (BMI) sta-
tus has a poorly defined relationship with asthma severity. Ac-
cording to national asthma guidelines, classification of asthma
severity in controller-naive patients depends on impairment of
daily functioning by asthma symptoms and risk of exacerbations.3

Studies involving older youths and adults have found that over-
weight or obesity status (OW) worsens asthma symptoms,4-6

asthma-related health care utilization,6-8 and response to inhaled
corticosteroids (ICS).9-11 For example, Quinto et al6 studied
32,321 children 5 to 17 years of agewithin the Kaiser Permanente
health system and found that OW was associated with poor
asthma control and exacerbations, measured by rescue inhaler
and oral steroid dispensing, respectively. However, others have
found no association between OW and measures of asthma
severity,12-14 or found that high BMI was associated with reduced
(not greater) airway hyperresponsiveness, a central component of
asthma.15-17 It is possible that asthma in childhood may act in the
opposite direction by promoting weight gain.18 Very little data
currently exist exploring the effects of OW status on asthma
severity in preschool children. In addition, no studies to our
knowledge have investigated OW and ICS response in pre-
schoolers. The lack of research of OW status in preschoolers is
an important gap in children’s health considering that preschool
children (<5 years of age) are at a particularly high risk for
morbidity stemming from asthma or recurrent wheezing. One-
half of all children experiencewheezing by age 5 years19; roughly
one-third of preschool children suffer prolonged episodes of
recurrent asthma symptoms20; and among preschoolers, asthma
symptoms are a leading cause of hospitalizations and emergency
department visits. Additionally, the current prevalence of OW in
the United States for 2- to 5-year-olds is 27%.21 Elucidating the
factors in preschool children that affect the treatment efficacy
of ICS is of particular public health interest. If early life OW status
does worsen asthma symptoms and reduces the effectiveness of
ICS, early life nutrition and obesity prevention efforts could be
intensified and become a critically important intervention.

Currently, ICS are the most effective single antiasthma
controller medication available for the prevention of daily
symptoms and exacerbations. Therefore, response to daily ICS
is an important phenotypic characteristic of childhood asthma.
Only a few studies in adults and 1 study in older children11 have
evaluated the effect of OW on ICS treatment response. Studies
have demonstrated a reduced response to ICS among adults
with high BMI.9,22,23 In the Childhood AsthmaManagement Pro-
gram (CAMP) study, Forno et al11 found that OW children,
compared with normal weight (NW) children, demonstrated a
reduced improvement in lung function and asthma-related urgent
care use in response to ICS. Using data from 3 large prospective
trials of preschool children enrolled in the Childhood Asthma
Research and Education (CARE) and AsthmaNet networks, we

evaluated the effects of early life OW status on prospectively
determined asthma symptom days (AD) and exacerbations in
children treated with either ICS (daily or intermittent step up)
or placebo. We hypothesized that among both placebo-treated
and ICS-treated children, OW status would lead to greater AD
and exacerbations.

METHODS

Participant selection
Details of the main studies—Individualized Therapy for Asthma in

Toddlers (INFANT [NCT01606306]), Prevention of Early Asthma in Kids

(PEAK [NCT00272441]), andMaintenance and Intermittent Inhaled Cortico-

steroids in Wheezing Toddlers (MIST [NCT00675584])—have been pub-

lished.24-27 All caregivers of participants signed written informed consents.

The present post hoc study was approved by the Nemours Institutional Review

Board (928923-2). We included baseline and intervention period data from

736 preschool-age participants (24-59 months) with mild persistent asthma

or recurrent wheezing who were randomized into 1 of 3 multicenter

placebo-controlled trials in which they received daily ICS, intermittent ICS,

or placebo (see Table E1 in this article’s Online Repository at www.jacionli-

ne.org for detailed entry criteria). Weights were determined using a calibrated

electronic or beam balance scale. Standing height wasmeasuredwithout shoes

using a calibrated stadiometer accurate to the nearest millimeter. Age- and

sex-adjusted BMI percentiles were calculated using a centralized calculator

using Centers for Disease Control and Prevention growth chart data. Because

underweight children have also demonstrated more severe asthma,28 partici-

pants with BMI <10th percentile were excluded in this analysis (see Table

E2 in this article’s Online Repository at www.jacionline.org).

The INFANT study was a multicenter, randomized, double-blind, double-

dummy, clinical trial in children 12 to 59 months (n 5 300) with persistent

asthma, which was factorially linked to the Acetaminophen versus Ibuprofen

in Young Children with Asthma (AVICA) study. Because treatment with

ibuprofen compared with acetaminophen did not affect asthma outcomes,29

we included INFANT data in the combined analysis. INFANT participants

completed a 2- to 8-week run-in period followed by 3 16-week crossover inter-

vention periods with daily ICS (fluticasone propionate, 88 mg twice daily;

GlaxoSmithKline, Brentford, UK), daily leukotriene receptor antagonist

(montelukast, 4 mg by mouth; Merck, Whitehouse Station, NJ), and intermit-

tent ‘‘as-needed’’ ICS treatment (fluticasone propionate, 88 mg given when-

ever 2 inhalations of albuterol sulfate are needed; GlaxoSmithKline). The

PEAK study was a multicenter double-blind 2-arm parallel study that

randomly assigned 285 participants 2 to 3 years of agewith a positivemodified

asthma predictive index to treatment with either fluticasone propionate (Glaxo

SmithKline) 88 mg twice daily or masked placebo for 24 months. The MIST

trial was a multicenter, randomized, double-blind, parallel trial that studied

278 children between the ages of 12 and 53 months who had recurrent

wheezing and a positive modified asthma predictive index. Participants

Abbreviations used

AD: Asthma symptom days

BMI: Body mass index

ED: Emergency department

ICS: Inhaled corticosteroids

INFANT: Individualized Therapy for Asthma in Toddlers

LTRA: Leukotriene receptor antagonist

MIST: Maintenance versus Intermittent Inhaled Steroids in

Wheezing Toddlers trial

NW: Normal weight

OW: Overweight/obese

PEAK: Prevention of Early Asthma in Kids trial

SABA: Short-acting b-2-agonists
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