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Effects of inhaled corticosteroids on bone mineral density
and bone metabolism in children with asthma

Ic Sun Choi, M.D.” T, Jung Hye Byeon, M.D." T, Seung Min Lee, M.S.T, Kyong Suk La, M.D.” T
Yeon Joung Oh, M.D.", Young Yoo, M.D.” !, Kee Hyoung Lee, M.D." and Ji Tae Choung, M.D." }

Departrment of Pediatrics’, Environmental Research Cenz‘er Korea University Anam Hospital, Seoul, Korea

Purpose : Inhaled corticosteroids (ICS) are used as first-line agents for the treatment of persistent asthma; however, their use
is accompanied by apprehension of potential systemic adverse effects, This study aimed to assess the effects of ICS on bone
mineral density (BMD) and bone metabolism in children with asthma,

Methods : From February 2008 to September 2008, 26 asthmatic children treated with ICS (ICS group), 15 asthmatic children
treated with leukotriene receptor antagonist (LTRA) (LTRA group), and 30 healthy children (Control group) were selected from
the Korea University Anam Hospital, BMD and serum bone-specific alkaline phosphatase (BALP) levels were measured, The
asthmatic children underwent spirometry and methacholine bronchial challenge test.

Results : There were no significant differences in BMD in the lumbar spine (/~=0.254) and proximal femur (~=0.297) among
the 3 groups. The serum BALP levels were significantly higher in both the ICS (A=0.017) and LTRA (/~=0.025) groups than in
the Control group. None of the parameters pertaining to ICS use, such as the mean daily dose during the last 6 months, the
total cumulative dose, duration of use, and age of commencement of use, showed significant correlations with BMD (~)0.05
for all parameters).

Conclusions : We demonstrated that a low dose of ICS does not exert any significant adverse effect on bone metabolism
in asthmatic children, These findings support the current recommendations with regard to the use of ICS for asthmatic children,
(Korean J Pediatr 2009;52:811-817)
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Fig. 1. Bone mineral density (BMD) in the lumbar spine and
proximal femur of patients treated with inhaled corticosteroids
(ICS group), of those treated with leukotriene receptor antago-
nist (LTRA group), and of healthy children (Control group).

Table 1. Clinical Features of Study Subjects

Effects of ICSs on BMD and bone metabolism in children with asthma

of foJgt 2oz} RN ICST 59 (19.2%) vs. LTRAT
19 6.7%) vs. BT 78 (23.3%), P=0.391; WEF 4 ICS
T 47 (155%) vs. LTRAT 29 (13.3%) vs. B 29 (6.7%),
P=0566), 28 2.5 vvel FuhEsel ddshs S Al
T EFOA S W #EEA] kgt 2AAY 3| EAOoR
A FAaFe] YL wE ICSTO A ekgk
(Table 2).
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115.18436.12 U/Lell ]3]l felstAl & 2de HATP=
0.017, P=0.025, respectively) Fig. 2).
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mg, 13%8)7} AF4 §57(<126.0 mg, 13%)21 e R
E vtk 250 2R 157 7ol -0.03*

Table 2. Odds Ratio of Osteopenia in the 2 Asthma Groups

Groups Osteopenia” OR 95% CI P value

ICS group L—spine 0.30 0.032—2.849 0.294
Prox. Femur  0.51 0.089—2.939 0.453

LTRA group L—spine 1.28 0.351—4.649 0.709

Prox. Femur 0.24 0.043-1.303 0.098

*Osteopenia was considered if Z-score was from —1 to —2.5.
Abbreviations : ICS, inhaled corticosteroid; LTRA, leukotriene
receptor antagonist; L—spine, lumbar spine; Prox. femur, pro-
ximal femur

ICS Group (h=26) LTRA Group (nh=15) Normal Control ©=30) P value
Age (yr) 8.991.70 7.914.54 9.0211.66 0.083
Gender M:F) 16:10 9:6 18:12 0.090
BMI (kg/m? 18.9843.50 17.2042.19 17.0232.44 0.055
Bone age (yr) 8.8241.90 7.8311.52 8.5611.88 0.259
Asthma onset age (yr) 6.0242.29 6.8841.95 NA 0.231
Asthma duration (yr) 2.964.45 1.0330.65 NA 0.002
Asthma severity (mild : moderate) 23:3 15:0 NA 0.244
FEV: (% predicted) 84.36+14.35 88.38415.34 NA 0.478
FEV/EVC (%) 82.1617.23 81.61%7.36 NA 0.824

Data are presented as means3SD

Abbreviations : ICS, inhaled corticosteroid; LTRA, leukotriene receptor antagonist; BMI, bone mineral density; FEV,, Forced expiratory

volume in 1 second; FVC, forced vital capacity; NA, not applicable
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Fig. 3. Relationship between the Z-score of bone mineral density (BMD) and parameters pertaining to
the use of inhaled corticosteroids (ICS) in the ICS group.

Table 3. Potential Compounding Factors Affecting the Z-score of Bone Mineral Density in the ICS Group

= BUD 0.4070.54,
BUD -0.11#0.62, FP
A oA ICSTe] 717
A= ;‘(}/\]4 %&1: ;q/\l ;\]zl— oﬂ&] zq/\l 01:1117]7]— L

t}(Table 3).

o 3y
T = .

Lumbar spine

Proximal Femur

Regres(ssil’_c:;l&7 Cé)le)fflment 8 P value Reggres(sglfcs)(r?lz7 c&e)fflaent B P value

Gender (M'F) 0.025 (-0.564-0.634) 0.025 0.905 0.067 (-0.596-0.821) 0.067 0.746
FEV: (% predicted) -0.184 (-0.027-0.010) —0.184 0.369 0.092 (-0.017-0.027) 0.092 0.654
FEV/EVC (%) -0.060 (-0.047-0.035) —0.060 0.770 0.024 (-0.046-0.052) 0.024 0.906
Asthma severity, mild: -0.238 (-1.401-0.372) —0.238 0.243 —0.065 (—1.246-0.913) —0.065 0.753
moderate

Asthma onset age (yr)  —0.048 (-0.144 to 0.115) —0.048 0.816 0.248 (-0.058 to 0.240) 0.248 0.221
Asthma duration (yr) 0.149 (-0.074 to 0.156) 0.149 0.468 -0.203 (-0.202 to 0.069) —0.203 0.320

Abbreviations : ICS, inhaled corticosteroid; BMI, body mass index
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