AARD

M) pISSN: 2288-0402
Gl elSSN:2288-0410

Allergy Asthma Respir Dis 8(4):191-198, October 2020 https://doi.org/10.4168/aard.2020.8.4.191 ORIGINAL ARTICLE

a2/ 7P aofe] 4] 4 Wt et

Risk factors for the development of asthma symptoms in children with

allergic rhinitis
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Purpose: Both allergic rhinitis and asthma are considered one airway disease, which interacts with each other in disease onset and
symptom worsening. We evaluated factors developing new or persistent asthma symptoms in elementary school children with al-
lergic rhinitis.

Methods: We selected 343 children aged 6 to 7 years who had rhinitis symptoms within 12 months and allergic sensitization on skin
prick tests among 2,491 elementary school children. The questionnaires on symptoms, medical history and environments, blood
eosinophils, serum total IgE, pulmonary function test, and bronchial provocation tests were obtained. Using multiple regression
analysis, we evaluated factors for later asthma symptoms during a follow-up period of 4 years.

Results: The independent risk factors for later asthma symptoms among children with allergic rhinitis were higher body mass index
(adjusted odds ratio [aOR], 1.29; 95% confidence interval [Cl], 1.06-1.56; P=0.012), a parental diagnosis of asthma (aOR, 6.19; 95% Cl,
1.59-24.06; P=0.008), residence in the rural area (aOR, 5.37; 95% Cl, 1.34-21.42; P=0.017), and a history of bronchiolitis in the first 2
years (aOR, 5.82; 95% Cl, 1.42-23.80; P=0.014). However, pulmonary functions, the levels of bronchial hyper-responsiveness, and
the patterns of sensitization showed not significant factors. Children whose allergic rhinitis was treated in the follow-up period were
less likely to have asthma symptoms later (aOR, 0.30; 95% Cl, 0.10-0.93; P=0.036).

Conclusion: In the school-aged children with allergic rhinitis, body mass index and asthma-related risk factors are crucial for devel-
oping asthma symptoms. The appropriate treatment of rhinitis may decrease asthma symptomes. (Allergy Asthma Respir Dis 2020;8:191-198)
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Fig. 1. Flow chart for selecting the subjects. SPT, skin prick test.
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Table 1. Clinical characteristics of study group in the 1st survey (n=343) and

2nd survey (n=199)

Variable 1st survey 2nd survey
Sex, male:female 595:405(204:139)  57.8:42.2(115:84)
Age (yr) 768+1.14 11.13+£045
Body mass index (kg/m?) 17.01+2.72 19.34+3.56 (194)
Parental diagnosis of asthma 22/324 (6.8) 18/197(9.1)
Mother's education level
<High school 187/329(56.8) 107/190(56.3)
>College 142/329(43.2) 83/190 (43.7)
Monthly income
<3 million KRW 223/338 (66.0) 131/198(66.2)
>3 million KRW 115/338(34.0) 67/198(33.8)
Area of residence
Urban 120/343(35.0) 84/199 (42.2)
Industrial 141/343(41.1) 82/199(41.2)
Rural 82/343(23.9) 33/199(16.6)
Second-hand smoking in the house 136/327 (41.6) 79/186 (42.5)
Use of Antibiotics in first 1 year 113/310(36.5) 59/178(33.1)
History of bronchiolitis in first 2 years 37/326(11.3) 21/190(11.1)
Eosinophil (%) 573+3.11 458+2.34(190)
Eosinophil (>4%) 228/340(67.1) 97/190(51.1)
Total slgE, geometric mean (IU/mL) 297.98+3.48 202.49+3.07 (190)
Total slgk >100 276/340(81.2) 142/190(74.7)
Total slgk >300 171/340(50.3) 79/190 (41.6)
Log PCzo (mg/mL) 1.19+0.56 1.32+0.52(190)
PCx<8 101/328(30.8) 45/186(24.2)
FEV; (%) 105.73+13.31 98.38+11.05(185)
FEVA/FVC (%) 90.85+5.32 93.02+4.84(185)
FEF2s0-75% (%0) 100.30+23.41  101.33+£19.71(159)

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

KRW, Korean won; PCz, provocative concentration of methacholine causing a 20%
fall in FEV:; FEV;, forced expiratory volume in 1 second; FVC, forced vital capacity;
FEF5%-75%, mean forced expiratory flow during the middle half of FVC.

Table 2. Prevalence of allergic disease in the 1st survey (n=343) and 2nd sur-
vey group (n=199)

Allergic disease 1st survey 2nd survey

Wheezing within 12 months 89/341(26.1) 22/199(11.1)
Diagnosis of asthma, ever 71/340(20.9) 45/198(22.7)
Treatment of asthma within 12 months 44/341(12.9) 9/199 (4.5)

Rhinitis symptoms within 12 months 343/343 (100) 151/197 (76.6)
Diagnosis of AR, ever 205/343 (59.8) 133/197 (67.5)
Treatment of AR within 12 months 189/343 (55.1) 93/197 (47.2)
Eczema within 12 months 111/342(32.5) 42/198(21.2)
Diagnosis of AD, ever 141/342(41.2) 86/198 (43.4)
Treatment of AD within 12 months 67/292 (22.9) 31/197 (15.7)

Values are presented as number (%).
AR, allergic arthritis; AD, atopic dermatitis.
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Table 3. Factors for following asthma symptoms in children with allergic rhini-

tis (4-year follow-up)

Variable *a0R (95% Cl) Pvalue
Age 0.83(0.24-2.91) 0.771
Male sex 1.57(0.47-5.23) 0.460
Body mass index (kg/m?) 1.29(1.06—1.56) 0.012

Normal Reference

Overweight NA 0.998

Obesity 6.16(1.56-24.82) 0.010
Parental diagnosis of asthma 6.19(1.59-24.06) 0.008
Mother's education level (high school) 21(0.37-3.93) 0.747
Monthly income (>3 million KRW) 2.42(0.69-853) 0.170
The area of residence

Metropolitans Reference

Industry 1.34(0.34-5.30) 0.682

Rural 5.37(1.34-21.42) 0.017
Second-hand smoking in the house 0.74(0.24-2.25) 0.590
Eosinophil (>4%) 0.71(0.22-2.27) 0.563
Log total IgE 2.23(0.75-6.64) 0.149
Sensitization number

1 Reference

2 2.70(0.82-8.96) 0.104

>3 0.20(0.01-3.88) 0.288
Type of allergen

House dust 13.70(0.70-267.84)  0.084

Pet 1.90(0.34-10.56) 0.464

Cockroach 0.91(0.07-11.92) 0.945

Mold 1.09(0.29-4.11) 0.895

Pollen 0.07(0.00-1.17) 0.064

Food 1.84(0.14-24.88) 0.648
FEVi/FVC 01(0.91-1.10) 0.988
Log PCz 11(0.45-2.76) 0.819
History of bronchiolitis in the first 2 years 5.82(1.42-23.80) 0.014
Treatment of AR in the 4-yr follow-up 0.30(0.10-0.93) 0.036
Diagnosis of asthma in the first survey 0.96(0.16-5.78) 0.964
Wheezing within 12 months in the first survey ~ 2.80(0.55-14.21) 0.215

a0R, adjusted odds ratio; Cl, confidence interval; NA, not available; KRW, Korean
won; PCz, provocative concentration of methacholine causing a 20% fall in FEV;;
FEV;, forced expiratory volume in 1 second; FVC, forced vital capacity; AR, allergic
rhinitis.

*Adjusted for age, sex, body mass index, parental diagnosis of asthma, mother's ed-
ucation level, monthly income, the area of residence, second-hand smoking, eosino-
phil, log total IgE, log PCzs, FEV:/FVC.
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21.2%, 33.3% vs. 16.3%, 21.5% vs. 7.7%), 2K} ZAFO) A= 1] X2
oA L H]Eo] Frasto] 12709 o] Al S| A9 vIdA|
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Table 4. Comparison of the 1st and 2nd laboratory and questionnaire results between groups, with and without receiving AR treatment at the 2nd survey

Results at the 1st survey

Results at the 2nd survey

Variable AR treatment at 2nd survey Pvalue AR treatment at 2nd survey Pvalue
Yes (N=93) No (N=104) Yes (N=93) No (N=104)
Total slgk >100 IU/L 80/92 (86.0) 79/104 (76.0) 0.050 73/92(79.3) 69/96(71.9) 0.233
Total slgk >300 IU/L 55/92 (59.1) 47/104 (45.2) 0.041 43/92 (37.5) 36/96 (46.7) 0.200
PCz <8 mg/mL 35/88(37.6) 24/97 (23.1) 0.028 22/88(25.0) 23/96 (24.0) 0.870
FEF2s06-75% (%) 94.85+20.56 102.27+25.10 0.047 101.31+19.23 101.30+20.322 0.999
Wheezing within 12 months 31/93(33.3) 22/103(21.2) 0.059 6/93(6.5) 16/104(15.4) 0.047
Asthma diagnosis, ever 31/93(33.3) 17/102(16.3) 0.070 27/93(29.0) 18/103(17.5) 0.055
Asthma treatment within 12 months 20/93(21.5) 8/103(7.7) 0.060 3/93(32) 6/104(5.8) 0.393
Rhinitis symptoms within 12 months 93/93 (100) 104/104 (100) NA 93/93 (100) 58/104 (55.8) <0.001
AR diagnosis, ever 69/93(74.2) 47/104 (45.2) <0.001 92/93(98.9) 41/104 (39.4) <0.001
AR treatment within 12 months 67/93(72.0) 39/104(37.5) <0.001 93/93(100) 0/104(0) NA

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

AR, allergic rhinitis; FEV4, forced expiratory volume in 1 second; FVC, forced vital capacity; PCz, provocative concentration of methacholine causing a 20% fall in FEV:; FEFsse-7ss,

mean forced expiratory flow during the middle half of FVC; NA, not available.

Table 5. Comparison of the 1st and 2nd biologic markers within each group, with or without receiving AR treatment at the 2nd survey (paired ttest)

AR treatment group (N=93)

No AR treatment group (N=104)

Variable : Pvalue : Pvalue
First survey 2nd survey First survey 2nd survey
Eosinophil (%) 564+299 468+2.30 0.001 5.57+3.11 452+2.41 0.002
Total slgE (IU/mL) 383.35+3.05 240.66+2.68 <0.001 235.07+4.13 173.39+3.40 <0.001
Log PCz (mg/mL) 1.11+0.56 1.29+051 0.011 1.24+0.56 1.32+0.54 0.111
FEV: (%) 104.57+12.68 98.22+10.06 <0.001 107.13+13.80 98.69+11.96 <0.001
FEVi/FVC (%) 90.22+5.50 90.98+4.13 0.144 90.95+5.75 91.24+5.09 0.252
FEF2s0-75% (%) 94.75+20.56 101.31+19.23 0.004 102.27+25.10 101.30+20.322 0.756

Values are presented as mean + standard deviation.

AR, allergic rhinitis; FEV4, forced expiratory volume in 1 second; FVC, forced vital capacity; PCz, provocative concentration of methacholine causing a 20% fall in FEV:; FEFzse-7ss,

mean forced expiratory flow during the middle half of FVC.
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