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Risk factors influencing bronchial hyperresponsiveness to methacholine in
school age and adolescence of atopic dermatitis

Myong Soon Sung, Jin Wook Choi, Young Jin Hwang, Sung Won Kim

Department of Pediatrics, Busan St. Mary’s Hospital, Busan, Korea

Purpose: Many studies have shown the importance for bronchial hyperresponsiveness (BHR) in children with bronchial asthma and
allergic rhinitis. However, studies have not been done in BHR in school age and adolescence with atopic dermatitis (AD).

Methods: The patients with history of bronchial asthma were excluded and methacholine challenge test (MCT) was performed in
103 children with atopic dermatitis. The positive of MCT result is defined as provocative concentration of methacholine causing a
20% fall in forced expiratory volume in 1 second (PCx) < 8 mg/mL. According of the level of PCy, the patients were divided into two
groups.

Results: The group 1 (BHR+) was observed in 43 of all patients (41.7%). Of two groups, significant differences were observed in age,
body mass index. No significant differences were observed in the number of male, SCORing Atopic Dermatitis (SCORAD) index, ad-
mission history, smoking exposure history, other allergic disease, parental allergic disease. The group 1 (BHR+) have higher levels of
total eosinophil count compared with the group 2 (BHR-) (629.8 + 360.5/uL vs. 470.2 + 253.9/uL, P=0.01). But no significant associa-
tion was found between severity of BHR and SCORAD score, total immunoglobulin E, total eosin ophil count and eosinophil cationic
protein (r=0.008, P=0.961; r=-0.217, P=0.162; r=0.225, P=0.147; r=-0.032, P=0.841). The list of allergen is that the house dust
mite, tree, weed, food, animal hair, and fungus. The house dust mite has correlation with bronchial hypersensitivity statistically and
the any of allergen groups, either.

Conclusion: No significant relationship was observed between degree of BHR and allergy laboratory finding, severity of AD. (Allergy
Asthma Respir Dis 2014;2:179-186)
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Table 1. The clinical characteristics of the two groups classified according to
the presence of BHR to methacholine

Variable BHR (+)(n=43) BHR(-)(n=60) Pvalue
Male sex 19(44.7) 32(533) 0.360
Age (yr) 93+28 129432 <0.001
SCORAD index 36.1+178 41.0+21.1 0.212
Body mass index (kg/m?) 183+35 201+30 0.005
Admission Hx 13(30.2) 15(25.0) 0.556
Smoking 22(512) 26(43.3) 0.580
Other allergic disease (+) 27(62.8) 32(53.3) 0.321
Allergic rhinitis 24 (55.8) 27 (45.0) NA
Contact dermatitis 3(6.9) 5(8.3) NA
Bronchial asthma 0(0) 0(0) NA
Parental allergic disease (+) 30(69.8) 32(533) 0.093
Allergic rhinitis 17 (44.1) 12(20.0) NA
Contact dermatitis 12(27.9) 12(20.0) NA
Atopic dermatitis 4(93) 1(1.7) NA
Bronchial asthma 0(0) 0(0) NA

Values are presented as number (%) or mean + standard deviation.
BHR, bronchial hyperresponsiveness; SCORAD, SCORing Atopic Dermatitis; Hx, histo-
ry; NA, not applicable.
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Table 2. The result of pulmonary fuction test and laboratory findings of the two
groups classified according to the presence of BHR to methacholine

Variable BHR (+) (n=43) BHR (-) (n=60) Pvalue
PCz (mg/mL) 38+25 NA NA

FEV: (% predicted) 106.3+17.2 104.1+145 0475
FEVi/FVC (%) 89.6+6.1 88.1+49 0.165

White blood cell (/mL) 74640+2,0390 75915+2,0872 0758

Neutrophil (%) 47.0+£10.3 535+102 0.002
Total IgE (IU/mL) 867.8+707.7 737.1+883.8 0.342
ECP (ug/L) 256+430 28.8+100.6 0.836
Total eosinophil count (/pL) 629.8+360.5 4702+2539 0.010
Skin culture (+) 42(97.7) 60(100) 0.655
S. aures 36(83.7) 37(61.7) NA
MRSA 10(23.3) 11(18.3) NA
MSSA 26 (60.5) 26 (43.3) NA

Values are presented as mean + standard deviation or number (%).

BHR, bronchial hyperresponsiveness; PCx, provocative concentration of methacho-
line causing a 20% fall in FEV;; FEV;, forced expiratory volume in 1 second; IgE, im-
munoglobulin E; ECP. eosinophic cationic protein; S. aureus, Staphylococcus aureus,
MRSA, methicillin-resistant Staphylococcus aureus, MSSA, methicillin-sensitive
Staphylococcus aureus, NA, not applicable.
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Fig. 1. Correlation of PCy levels with total immunoglobulin E (IgE) (A), eosinophil cationic protein (ECP) (B), total eosinophil count (C), SCORing Atopic Dermatitis (SCO-
RAD) index (D). P<0.05 is statistically significant. PCz, provocative concentration of methacholine causing a 20% fall in forced expiratory volume in 1 second.
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Table 3. The positive allergen results of the two groups classified according to
the presence of BHR to methacholine
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Table 4. Odds ratio and 95% confidence interval for BHR with total IgE and al-
lergen testin BHR (+)

Variable BHR (+) (n=43) BHR (-) (n=60) Total Variable OR crude (95% Cl) Pvalue OR adjusted (95% CI)* P-value
House dust mite 37(86.0) 42(68.9) 79 House dust mite 264(095-7.36) 0063  536(1.10-26.25)  0.038
Tree 18(41.9) 13(21.3) 31 Tree 260(1.10-6.17) 0030  400(090-17.81)  0.069
Weed 12(279) 9(148) 21 Weed 2.19(0.83-5.80) 0.113 1.67(0.34-8.13) 0523
Grass 2(05) 1(1.6) 3 Animal hair 229(080-661) 0124  094(0.20-4.38) 0.932
Animal hair 10(233) 7(11.5) 17 Fungus 0.78(0.21-284) 0702  0.71(0.11-4.50) 0.715
Fungus 4(9.3) 7(11.5) 11 Food 1.72(063-4.67) 0.290 1.08(0.22-5.30) 0922
Food 10(233) 9(14.8) 19 Any of the above 224(080-631) 0126  470(1.14-1932)" 0.032
Other 5(11.6) 3(49) 8 allergen groups
Fish & shell 2(05) 3(49) 5 BHR, bronchial hyperresponsiveness; OR, odds ratio; Cl, confidence interval; IgE, im-
Milk 4(93) 1(1.6) 5 munoglobulin E.
Soy 3(7.0) 2(33) 5 *Adju;ted for sex, age, forced expi.rgtory volume in 1 second (FEVw)/functionaI vital
i 2(05) 233) s capacity (FVC), total IgE, and sensitization to other allergen groups. 'Adjusted for
sex, age, FEV4/FVC, and total IgE.
Any of the above 37(86.0) 44(72.1) 81

Values are presented as number (%).
BHR, bronchial hyperresponsiveness.
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