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Purpose: Recently, the prevalence of allergic rhinitis (AR) in Korean children has been increased. The aim of this study was to investi-
gate the clinical characteristics of rhinitis and to compare clinical parameters between AR and nonallergic rhinitis (NAR) in children.
Methods: We retrospectively reviewed the medical records of 1,034 children under 18 years of age who visited Korea University
Anam Hospital for rhinitis symptoms from January 2008 to December 2017. Clinical data, including clinical features, comorbidities,
blood test results, allergen sensitization profile, and pulmonary function test parameters, were collected.

Results: Among the 1,034 children with rhinitis, 737 (71.3%) were AR and 297 (28.7%) were NAR. The prevalence of AR gradually in-
creased with age. The median levels of eosinophil count (4.1%), serum total IgE (204.4 1U/L), eosinophil cationic protein (ECP) con-
centration (17.9 pg/L), and fractional exhaled nitric oxide (FeNO) (22.0 ppb) were significantly higher in children with AR than in
those with NAR. The sensitization rate to the inhalant allergens increased with age; however, food allergen sensitization rate tended
to decrease. Median levels of eosinophil count, total IgE, ECP, and FeNO were significantly higher in the poly-sensitized group than
in the mono-sensitized and nonsensitized groups.

Conclusion: More than 70% of Korean children who have rhinitis symptoms are AR. Children with AR more likely to have higher lev-
els of FeNO and bronchial asthma. Poly-sensitized children showed increased rates of atopic dermatitis and bronchial asthma.
(Allergy Asthma Respir Dis 2020;8:20-29)
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rice, barley meal, garlic, onion, peanut, yeast, buckwheat, tomato),

T12- 8 Z7}28)9)(acacia, ash, birch-alder, willow, hazelnut, ceder,
oak, poplar, sycamore, bermuda grass, orchard grass, timothy grass,
rye, goldenred, pigweed, russin thistle, dandelion, sweet vernal
grass, reed, pine, Japanese hop, ox-eye-daisy, mugwort, ragweed),
37252 NHARE 7184 (Dermatophagoides farinae, Derma-
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pergillus, Cladosporium, Penicillium, Candida albicans), 5_15
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Fig. 1. Prevalence of allergic rhinitis (AR) and nonallergic rhinitis (NAR) at different ages.
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Table 1. Demographics of study subjects

Allergy Asthma Respir Dis AARD

Variable AR(n=737) Non-AR (n=297) Total (n=1,034) P-value
Age (yr) 75(5.0-105) 5.8(4.1-8.7) 6.9(4.7-10.0) <0.001
Boys 480 (65.1) 154(51.9) 634 (61.3) <0.001
Clinical feature
Sneezing 433(58.8) 191 (64.3) 624 (60.3) 0.098
Rhinorrhea 314(42.6) 134 (45.1) 448 (43.3) 0.461
Itching 179(24.3) 57(19.2) 236(22.8) 0.077
Nasal obstruction 403 (54.7) 170(57.2) 573 (55.4) 0.454
Comorbidity 525(71.2) 191(64.3) 716(69.2) 0.029
AD 228(30.9) 76(25.6) 304(29.4) 0.088
Asthma 219(29.7) 51(17.2) 270(26.1) <0.001
Sinusitis 195(26.5) 92(31.0) 287(27.8) 0.142
Sleep disturbance 25(3.4) 16 (5.4) 41(4.0) 0.137
Parental allergy 382(51.8) 160 (53.9) 542 (52.4) 0.552
WBC (x 10%/pL) 78(6.4-95) 79(6.4-96) 78(6.4-95) 0516
Eosinophils (%) 41(24-6.8) 2.1(1.2-34) 35(1.9-6.0) <0.001
ESR (mm/hr) 7.0(3.0-13.0) 6.0(3.0-13.0) 7.0(3.0-13.0) 0.509
Total IgE (kU/L) 204.4(83.1-528.0) 425(195-917) 129.2 (44.0-375.0) <0.001
ECP (ug/L) (n=810) 17.9(8.6-34.6) 9.7(55-19.4) 15.0(7.3-30.7) <0.001

Values are presented as median (interquartile range) or number (%).

AR, allergic rhinitis; AD, atopic dermatitis; WBC, white blood cell; ESR, erythrocyte sedimentation rate; IgE, immunoglobulin E; ECP, eosinophil cationic protein.

SSITHP <0000, A1), 315 71 %, 251 5 14 2]

L5 2 710] Zol7h flolth WET 4, AYT ARhEs
7k} Afol7} Qglork el 27 Hl gl ol BE BANE Bl
2245 4.1% (2.4%-6.8%, P<0.001), & & IgE— 204.4 TU/L
(83.1-528.0 IU/L, P<0.001), SAFLofo] et = 179 ug/L
(8.6-34.6 ug/L, P<0.001) © & R oFF| 2 7|u]dLo]A] 525}
Al 39 Th(Table 1).
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Table 2. Pulmonary function test results in subjects with AR and non-AR

Variable AR (n=267) Non-AR(n=84)  Total(n=351)  Pvalue
FEV: (%pred) 90.0(82.0-101.0) 92.0(82.0-100.8) 90.0(82.0-101.0) 0.749
FVC (%pred) 95.0(87.0-104.0) 95.0(87.0-104.0) 95.0(87.0-1040) 0.763
FEVi/FVC (%) 87.0(83.0-920) 880(840-928 880(83.0-920) 0275
FEFzss7s% (%) 89.0(72.0-106.0) 92.0(755-1065) 89.5(73.0-106.0) 0.395
FeNO (ppb) ~ 22.0(13.0-40.0) 11.0(7.0-16.0) 17.0(11.0-31.8) <0.001

Values are presented as median (interquartile range).

AR, allergic rhinitis; FEV;, forced expiratory volume in 1 second; FVC, forced vital ca-
pacity; FEFzsy-7s4, forced expiratory flow between 25% and 75% of vital capacity;
FeNQ, fractional exhaled nitric oxide.

QYTtH(P< 0.001) (Table 1).

3. F TOIM Tl7 [SHAR S 7| ML S

H7|5A4AE AldleE ARl = & 351 0 2 g2 78| et
267741} | 270 Ht 8490 AaE 2AS = QIginE &

E 7]3]@4 7} v|ekd| 2 7]u]9 kol 4] FEV,, FVC, FEV//FVC,
FEFosy, 755 TP 8-03F 2Jo]i= QI oL}, E7|Ake} A4 S o] 2=
ol ol 71u]oﬂ;LoﬂA1 22.0 ppb (13.0-40.0 ppb) ©. & H|2H2|
27]8]9-2] 11.0 ppb (7.0-16.0 ppb) T} 8-2J31A] EgkthP<
0.001) (Table 2).
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Ao} ARG Wl G =7H]Eta vl 27w Ftoll A 2o
7F ALt W ] 2| 2o| A ARG Hle= L2718 Htof
A 47278(64.0%) 2.2 B Le| =71 16275 (54.5%)°1) HIl] -2
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Table 3. Medication use in subjects with AR and non-AR

Variable : LA 2] Pwalue
(n=737) (n=297) (n=1,034)
Antihistamine 598 (81.1) 241(81.1) 839(81.1) 0999

INS 472 (64.0) 162 (54.5) 634(61.3)  0.005
LTRA 186(25.2) 55(18.5) 241(233) 0.021
Antihistamine with INS 441 (59.8) 151(50.8) 592(57.3)  0.008

Values are presented as number (%).
AR, allergic rhinitis; INS, intranasal steroid; LTRA, leukotriene receptor antagonist.

Table 4. Characteristics of study subjects according to the age groups

Won NH, et al. ¢ Clinical characteristics of rhinitis in Korean children

H 20| EA|E A AHE-Sh= Bl G2 7]8][HTol 4] 4417
(59.8%) 0. & H|UH| 2 7]H]| 2] 15178(50.8%) Xt F-2l5HA] =9k
CHP=0.008) (Table 3).

5. 2|27 |H|EZe| A wE EF

737749] L 278t Woll Al 2 AR -2 0-6A] 3327
(45.0%), 7-124) 328vH(44.5%), 13-18 4] 77'5(10.4%)° ]3Itk Hol2]
B2 0-64]] 65.7%, 7-12A]] 62.8%, 13-184]] 72.7% = HAHo] =7}
o} THlo] gisiek QA 40 A4S, B /M e 50 Hlws 7-124]
o 4] 957H(29.0%), 13-18A|o]| A 9WH(11.7%) 0.2 T 159 A}o|&
HAOLH(P=0.004), 10l whe} sk AR H7 )= o)l
I(P=0.597), FH}5] Z=AFo] HIe = 0-6A|of| A= 16375 (49.1%),
7-12A1901 4= 19578(59.5%) = SHE7 ]l F-2foHA] Eokow(P=
0.022), Aol S7 a5 A9pR] S/ Rt S7kehe Aok
HAATHP=0.016). &2 27|Hgho] 7}5ee o] g = 7]8|¢
LI gloto] Aol Z7Fek & st A eE HAlal(P=0.029,
P=0.020), F-1L 0] oFE ] 1] 5.4, 7] 7HA| 7 A1 9] Hltei= Sho}o] o1
o] 7ot Tedo] igict FHE At 5 ofE Y] A& 0-

AR (n=737) Non-AR (n=297)
Variable 0-6 Years 7-12 Years 1318 Years Palue* 0-6 Years 7-12 Years 13-18 Years Palue*
(n=332) (n=328) (n=77) (n=188) (n=96) (n=13)
Age (yr) 48(38-59) 95(83-109)  14.8(13.9-16.4) 44(32-56) 90(81-106)  14.4(13.1-16.0)
Boys 218(65.7) 206 (62.8) 56(72.7) 0.633 100(53.2) 49(51.0) 5(38.5) 0.390
Clinical feature
Sneezing 208(62.7) 181(55.2) 44(57.1) 0.108 125(66.5) 57 (59.4) 9(69.2) 0.466
Rhinorrhea 155(46.7) 126(38.4) 33(42.9) 0132 92 (48.9) 41 (42.7) 1(7.7) 0.015
Itching 75(22.6) 95(29.0) 9(11.7) 0.597 29(15.4) 26(27.1) 2(15.4) 0.092
Nasal obstruction 163 (49.1) 195 (59.5) 45(58.4) 0.016 101 (53.7) 59(61.5) 10(76.9) 0.061
Comorbidity 225(67.8) 247(75.3) 53(68.8) 0.234 125(66.5) 58(60.4) 8(61.5) 0.348
AD 86 (25.9) 123(37.5) 19(24.7) 0.151 4(21.8) 33(34.4) 2(15.4) 0.181
Asthma 78(23.5) 110(33.5) 31(40.3) <0.001 34(18.1) 16(16.7) 1(7.7) 0430
Sinusitis 115(34.6) 64 (19.5) 16(20.8) <0.001 67 (35.6) 22(22.9) 3(23.1) 0.033
Sleep disturbance 13(39) 10(3.0) 2(26) 0.469 11(5.9) 3(3.1) 2(15.4) 0.848
Parental allergy 183(55.1) 164 (50.0) 35(45.5) 0.077 99(52.7) 57 (59.4) 4(30.8) 0.884
Father
AD 12(3.6) 11(34) 2(26) 0677 5(2.7) 5(5.2) 0(0.0) 0618
AR 98(29.5) 81(24.7) 14(18.2) 0.029 51(27.1) 21(21.9) 3(23.1) 0.376
Asthma 5(1.5) 9(27) 3(39) 0.149 1(0.5) 4(42) 1(7.7) 0.0M1
Mother
AD 9(27) 10(3.0) 3(39) 0.597 6(32) 3(31) 0(0.0) 0.682
AR 113(34.0) 92(28.0) 17(22.1) 0.020 56 (29.8) 40(41.7) 3(23.1) 0.254
Asthma 7(2.7) 9(2.7) 4(5.2) 0.178 4(2.7) 2(2.1) 0(0) 0.739

Values are presented as median (interquartile range) or number (%).
AR, allergic rhinitis; AD, atopic dermatitis.
*Linear-by-linear assaciation test.
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6404 8678(25.9%), 7-1241|0| 4] 12378 (37.5%) = 7-12A4|f| A 7+
ST 71 A A ZeE-2 0-64] 78%8(23.5%), 7-124] 1107
(33.5%), 13-184]] 3174(40.3%) = 0—-6Af|f| B]l 7-12A]], 13-18A]]|
A FolabA B A ERRIsHaL(P=0.002), $1E0] S7Fe 5
7181 504] Zekg0] Z7F8HCHP<0.001). T2 BHlEY 2
THE-& 0-64] 1157(34.6%), 7-124] 6478(19.5%) = TFeg 72170 A]
FH]EH Aehso] A2 0 2 =8ITHP<0.001) (Table 4).
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297749 Bl 278 HE oA 2 A T1E-2 0-64] 188
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Fig. 2. Sensitization profiles in children with allergic rhinitis according to the
age groups. HDM, house dust mite; CR, cockroach.
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Table 5. Characteristics of study subjects according to the sensitization profile (total = 1,034)

Variable Nonsensitized (n=297,28.7%) ~ Mono-sensitized (n=334, 32.3%)  Poly-sensitized (n=403, 40.0%) Pvalug*
Age (yr) 5.8(4.1-8.7) 6.6(4.4-12.0) 8.0(5.8-10.7) <0.001
Boys 154(51.9) 207 (62.0) 273(67.7) <0.001
Clinical feature
Sneezing 191 (64.3) 199 (59.6) 234(58.1) 0.103
Rhinorrhea 134 (45.1) 156 (46.7) 158(39.2) 0.092
Itching 57(19.2) 83(24.9) 96(23.8) 0.179
Nasal obstruction 170(57.2) 175(52.4) 228 (56.6) 0.9%5
Comorbidity 191 (64.3) 225(67.4) 300(74.4) 0.003
AD 76(25.6) 97(29.0) 131(32.5) 0.046
Asthma 51(17.2) 86(25.7) 133(33.0) <0.001
Sinusitis 92(31.0) 100(29.9) 95(23.6) 0.025
Sleep disturbance 16 (5.4) 12(3.6) 13(3.2) 0.160
Parental allergy 160 (53.9) 180(53.9) 202(50.1) 0.301
WBC (x 10%/pL) 79(6.4-96) 76(6.3-96) 78(6.5-94) 0.865
Eosinophils (%) 2.1(1.2-34) 36(2.1-6.1) 49(27-17) <0.001
ESR (mm/hr) 6.0(3.0-13.0) 7.0(3.0-15.0) 7.0(3.0-12.0) 0.756
Total IgE (KU/L) 425(195-917) 122.0(44.3-264.4) 330.2(142.0-718.6) <0.001
ECP (pg/L) 9.7(55-19.4) 17.4(8.0-30.7) 19.3(105-37.2) <0.001
FEV; (%predicted) 92.0(82.0-100.8) 88.0(80.8-100.0) 91.0(84.0-101.0) 0.578
FVC (%predicted) 95.0(87.0-104.0) 93.0(84.0-102.3) 96.0 (88.5-106.5) 0.144
FEVi/FVC (%) 88.0(84.0-92.8) 89.0(83.0-92.3) 86.0(83.0-92.0) 0.072
FEFs5%.75% (%) 92.0(75.5-106.5) 90.0(73.0-107.0) 87.0(69.0-105.0) 0.250
FeNO (ppb) 11.0(7.0-16.0) 18.0(12.0-31.0) 25.0(14.0-45.5) <0.001

Values are presented as median (interquartile range) or number (%).

AR, allergic rhinitis; AD, atopic dermatitis; WBC, white blood cell; ESR, erythrocyte sedimentation rate; IgE, immunoglobulin E; ECP. eosinophil cationic protein; FEV;, forced ex-
piratory volume in one second; FVC, forced vital capacity; FEFxsy-7s%, forced expiratory flow between 25% and 75% of vital capacity; FeNO, fractional exhaled nitric oxide.

*Linear-by-linear association or Jonckheere-Terpstra test.
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