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Association of body mass index with airway hyperresponsiveness and
lung function in adult asthmatics
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Purpose: Obesity is commonly regarded as a risk factor for asthma development, poor asthma control, and poor response to asthma
therapy. However, its relationships are not always consistent. Gender difference has been reported to influence asthma severity and
asthma control. We investigated the contribution of obesity to airway hyperresponsiveness (AHR) and lung function before and after
treatment in adult asthmatics.

Methods: The medical records of a total of 323 adult asthmatics were analyzed retrospectively. Asthma was diagnosed based on the
positive result of methacholine bronchial provocation test (PCxo <25 mg/mL) or bronchodilator test (> 12% and 200-mL improve-
ment in forced expiratory volume in 1 second after inhalation of a bronchodilator). Follow-up spirometry was performed in 113 pa-
tients after at least 3 months of asthma treatment with controller medication. Percent change between spirometry before and after
treatment was defined as {[(value after treatment-value before treatment)/value before treatment] x 100}. Body mass index (BMI,
weight [kgl/height [m?]) was categorized into underweight (< 18.5), normal weight (18.5-24.9), overweight (25.0-29.9), and obese
(>30) according to the world health organization classification.

Results: BMI did not show any significant correlation with PCy value of methacholine provocation test and each lung function pa-
rameter before and after treatment. When we divided the study subjects according to gender and age, BMI was negatively correlated
with PCy value only in female adult asthmatics under 65 years old (r=-0.024, P=0.036).

Conclusion: Obesity is positively correlated with the intensity of AHR in female adult asthmatics. Gender seems to differentially con-
tribute to the relationship between BMI and AHR. (Allergy Asthma Respir Dis 2014;2:16-22)
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Table 1. Clinical characteristics of the study subjects

Choi JE, etal. + BMI and airway hyperresponsiveness in adult asthmatics

Characteristic Underweight Normal Overweight Obese
(BMI< 185 kg/m?) (BMI, 18.5-24.9 kg/m?) (BMI, 25.0-29.9 kg/m?) (BMI>30.0 kg/m?)
No. of subjects 14 197 93 19
Age (yr) 45.1+204 486+15.9 52.1+15.3 479+17.0
Female sex, n (%) 8(57) 115(58) 40(43) 14.(74)
Smoke (never/former/current) (%) 67/17/17 60/22/18 46/24/30 78/6/17
Onset age (yr) N1+222 460+16.4 496+16.1 46.1+18.7
Atopy, n (%) 7/8(87.5) 59/90 (65.6) 25/41(61.0) 8/11(72.7)
Blood eosinophil count (/mm?) 365.1+276.2 394.7+391.1 3859+3919 222.0+£1354
ICS, n (%) 2(143) 15(7.6) 1(1.1) 3(15.8)
ICS+LABA, n (%) 10(71.4) 173(87.8) 90(96.8) 16(84.2)
LTRA, n (%) 2(14.3) 108 (54.8) 50 (53.8) 15(78.9)
PCz (mg/mL) 82+74 104485 99+83 11.1+79
FVC (% pred) 86.9+11.3 933+175 90.6+16.9 86.3+19.5
FEV: (% pred) 748+205 80.0£20.9 7994220 76.5+20.6
FEVi/FVC (%) 66.1+13.1 65.5+12.9 66.2+12.0 67.7+98
FEF25%_75% (% pred) 4394310 47.3+266 48.0+27.3 428+189
F/U_FVC (% pred) 956+76 959+ 145 943+155 935+159
F/U_FEV: (% pred) 84.4+120 88.2+17.7 87.2+204 87.1+20.1
F/U_FEV1/FVC (%) 69.1+139 7044121 700+11.2 744486
F/U_FEF2ss, 75% (% pred) 46.3+24.7 60.0+29.5 61.1+29.9 64.0+28.6
Percent change_FVC % pred 8.8+10.0 9.1+165 96+16.9 17.3+28.7
Percent change_FEV: % pred 280+350 259+34.1 217+264 38.1+51.1
Percent change_FEV:/FVC % 17.2+20.1 14.3+20.1 115177 185+34.9
Percent change_FEFssy_7s% % pred 107.6+1206 80.0+107.2 69.0+94.1 130.8+207.6

Values are presented as mean + standard deviation unless otherwise indicated. F/U pulmonary function test was available only in 113 patients. There were no significant differ-

ences in clinical characteristics among groups by Kruskal-Walis test.

BMI, body mass index; ICS, inhaled corticosteroid; LABA, long-acting beta-agonist; LTRA, leukotriene receptor antagonist; FVC, forced vital capacity; FEV;, forced expiratory vol-
ume in 1 second; FEFzs9_70%, forced expiratory flow during the middle half of the FVC; F/U, follow-up.
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Table 2. Subgroup analyses of the adult and the elderly asthma according to sex

Allergy Asthma Respir Dis AARD

Adult asthma (<65 yr)

Elderly asthma (> 65 yr)

Variable Pvalue P-value
Male Female Male Female
Patients, n (%) 121(46.9) 137(53.1) 25(385) 40(61.5)
Age (yr) 435+135 443+123 0.65 718458 71049 0.65
BMI (kg/m?) 245435 233+37 0.001 23425 253+4.1 0.02
Smoke (never/former/current) (%) 21.8/37.3/409 85.2/3.5/11.3 <0.0001 286/66.7/4.8 89.7/26/1.1 <0.0001
Atopy, n (%) 48/67 (71.6) 45/69 (65.2) 0.46 3/5(60.0) 3/9(33.3) 0.58
Asthma onset (yr) 4114150 426+129 0.65 64.8+146 67.2+11.2 0.46
Duration of asthma (yr) 29+36 26+38 0.12 58+11.0 49+11.3 0.75
PCa (mg/mL) 88+84 11.1£82 0.08 95+94 11.1+84 053
FVC (% pred) 938+16.7 89.7+£169 0.06 88.3+18.1 95.6+19.1 0.13
FEV: (% pred) 769+20.0 808+215 0.17 68.7+14.1 90.1+22.7 <0.0001
FEVi/FVC (%) 63.7+£122 700+£120 <0.0001 54.1+109 65.7+89 <0.0001
FEF2s%75% (% pred) 46.0+122 52.1+28.7 0.1 285+108 436+258 0.001
F/U_FVC (% pred) 97.0+£14.1 9444122 0.39 89.3+20.7 99.9+194 0.27
F/U_FEV: (% pred) 87.0+£17.2 900+16.6 0.26 754+209 89.6+24.3 0.21
F/U_FEVi/FVC (%) 704£113 744+100 0.09 575+10.1 62.0+109 0.33
F/U_FEFzs%75% (% pred) 64.2+296 64.2+280 0.94 340+£175 403+249 0.72
Percent change_FVC % pred 87+13.1 11.6+19.6 0.80 12+157 6.3+21.0 062
Percent change_FEV: % pred 31.3+36.7 243+308 0.54 29.3+430 6.9+147 0.4
Percent change_FEV:1/FVC % 199+244 10.7+244 0.09 19.0+29.2 29+124 0.33
Percent change_FEF,s_7:% % pred 11.7+146.6 71.7+83.3 0.34 80.1+130.8 17.75+33.2 0.76

Values are presented as mean = standard deviation unless otherwise indicated. F/U pulmonary function test was available only in 113 patients. P-values were analyzed by
Mann-Whitney Utest for continuous variables and by Fisher exact test for categorical variables.
BMI, body mass index; FVC, forced vital capacity; FEV3, forced expiratory volume in 1 second; FEFzss_7«, forced expiratory flow during the middle half of the FVC; F/U, follow-up.
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Fig. 1. Correlation between BMI and methacoline PCz value (mg/mL) in the adult asthmatics according to gender. While BMI was not correlated with PCy in the total
adult asthmatics (<65 years, n=133) (A) and in the male group (n=59) (B), significant negative correlation was shown in the female group of adult asthmatics (n=74)
(C). BMI was further significantly correlated with PCy in young adult asthmatics (<45 years, n=59) (D) and in female young adult asthmatics (n=231) (F) while not in
male young adult asthmatics (n=28) (E). P-values were analyzed by Spearman correlation tests. BMI, body mass index.
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