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Allergen analysis in patients with allergic rhinitis under 18 years old in Zhangjiakou area
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[ Abstract | Objective To analyze the allergen detection results in patients with allergic rhinitis under 18 years old
in Zhangjiakou area, and to understand the distribution of food and inhalant allergens in patients with allergic rhinitis in
this area. Methods Totally 454 patients with clinical manifestations of allergic rhinitis under 18 years old who visited the
Department of Otolaryngology, Head and Neck Surgery of the First Affiliated Hospital of Hebei North University from Apr.
2019 to Nov. 2020 were selected. The sera of patients were detected for 15 types of allergens to specific immunoglobulin E
(sIgE) by enzyme-linked immunosorbent assay (ELISA) and the differences of allergens in different ages, genders and months
of treatment were analyzed. Results Of the 454 patients, 438 were positive for at least 1 allergen (the positive rate was
96.48%), and the positive rate of inhalant allergens was 71.59% (325/454). The most prevalent inhalant allergen was mugwort
(52.20%, 237/454), followed by common ragweed (28.85%, 131/454) and house dust (28.85%, 131/454). The positive rate
of food allergens was 67.18% (305/454), the most universal food allergens were egg (55.51%, 252/454) and milk (34.14%,
155/454). There were significant differences in the total positive rates of allergens, inhalant allergens and food allergens among

the 1-6 years old group, 7-14 years old group and 15-17 years old group (P<<0.01). The positive rate of inhalant allergens
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in 1-6 year old group was lower than that in 7-14 year old group (y’=18.897, P<<0.001), but there were no significant

differences between 15-17 year old group and 1-6 year old group or 7-14 year old group (y*=3.959, P=0.047; ’=0.818,

P=0.366); the positive rate of food allergens in 1-6 year old group was higher than that in 7-14 year old group and 15-

17 year old group, and the positive rate in 7-14 year old group was significantly higher than that in 15-17 year old

group (all P<<0.001). Further comparative analysis showed significant differences in the positive rates of mugwort,

common ragweed, cat epithelium, willow, house dust, house dust mite, dust mite, egg and milk among the 3 age groups

(all P<<0.05). The positive rates of allergens in mugwort, common ragweed, cat epithelium and Streptomyces alternaria in

male AR patients were higher than those in female AR patients (all P<<0.05). AR patients were mainly sensitized by single

allergen (29.45%, 129/438), and the number of positive allergens was not related to the gender. The visit number of AR

patients peaked in August (37.22%, 169/454). Conclusion The main inhalant allergens of AR patients under 18 years old in

Zhangjiakou area are mugwort, common ragweed and house dust, and the food allergens are eggs and milk. With the increase

of patients’ age, the positive rates of food allergens decrease. The patients are mainly sensitized by single allergen and the visit

number of AR peaks in August.

[ Key words | allergic rhinitis; Zhangjiakou; minors; food allergens; inhalant allergens
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Tab 1 Distribution of allergens in patients with clinical manifestations of allergic rhinitis in Zhangjiakou area

N=454

Specific immunoglobulin E, n

Allergen

Positive rate n (%)

Class 1 Class 2 Class 3 Class 4 Class 5 Class 6
Inhalant allergen
Mugwort 17 58 48 31 29 54 237 (52.20)
Common ragweed 28 59 38 5 1 0 131 (28.85)
Cat epithelium 7 50 14 15 4 8 98 (21.59)
Dog epithelium 15 14 13 2 0 3 47 (10.35)
Willow 16 38 7 0 0 0 61 (13.44)
Dust mite 10 8 6 2 0 0 26 (5.73)
Streptomyces alternaria 6 10 15 7 3 1 42 (9.25)
House dust mite 9 11 3 0 1 1 25 (5.51)
House dust 57 50 17 6 1 0 131 (28.85)
Food allergen
Peanut 3 4 0 0 0 0 7 (1.54)
Milk 60 70 23 1 1 0 155 (34.14)
Egg 70 140 37 2 2 1 252 (55.51)
Prawn 0 0 0 0 0 1 1(0.22)
Beef 11 1 0 0 0 0 12 (2.64)
Mutton 0 0 0 0 0 0 0

23 AEFHALTERSAEL K18 LITIL
HIEMAER 2 1~6 ZH . T~14 % I 15~17
B, 3k 198 1] (43.61% ) . 199 9] (43.83% ) .
574 (12.56% ) o an3e 2 FioR, AR R BHPE R |
W A AR O TR BHPE 3 B AR I TR B R A
3HZMERHAGIHFEE X (PF<0.01) 5 K
Ak /E@Jﬁmﬁﬁ‘iﬁﬁﬁéﬂl‘ﬂ%%tbiﬁfﬁf)ﬁl, 1~6
BT 7~14 2 4 (=18.897, P<0.001) ,
M15~17 5H5 1~6 ZH . 7~14 ZHMNZEF
Tt X (F=3.959, P=0.047; »¥'=0..818,
P=0.366) ; B AR s BH M 5 7E 45 20 R P 7
LRI, 1~6 WM T 7~14 B4 15~17 Z 4,
H7~14 3BT 15~17 $ 4, ZRWARIF
2 X (=48.466, P<<0.001; *=85.644, P<<0.001;

1=15.132, P<<0.001) , BP£r A28 5 5 i BH e
G A A B R BTRR A
1~6 % AEIE 2 A3t 198 4, Mg A PEAE 1 JE FH

PR R 61.11%, BHMRHERT 3 7 1948 B Rk 08
73 1) (36.87%) . J= 2P 69 ] (34.85%) . & i
KB 39 ] (19.70% ) 5 £ A AS R FH PR R

88.38%, = EAR N I N RS HE 147 B (74.24% )
4405 104 1] (52.53% ) . WLFE 2.

T~14 AR A I 199 1], W AEAR W 5 H
PEZH 80.90%, BHEZRHERT 3 007 (948 1 J5i A S0
128 {4 (64.32%) . 38 K5 77 1] (38.69% ) .
ARz 59 B (29.65% ) 5 B AMEAR R R BH
57.29%, FLARNFE A 93 1] (46.97%) . 4
U546 1] (23.12%) . WL 2,

15~17 Z WA 3t 57 65, W ACEAR 1 5 B
PEZRR 75.44%, BHVEZRHERT 3 67 /948 1 5 S0H
36 i (63.16% ) . & i@ K 7 15 f] (26.32%) .
W B R 1501 (26.32% ) 5 & AMEARR R FH TR
28.07%, f}‘zﬂjﬁjr_%ﬁm%% 12 %) (21.05%) . 4
W54 (8.77%) » W 2.

E— 20 OB T A B, W AR IO i b S
L] AN T N 11 BN L AN Rl I e

mﬁﬁfaAiﬁﬁﬁéﬁﬂﬁ%ﬁi%xme
0.05) ; BAMEZN FEHGE . A UIBHMERTE 3 4
S 2 B 22 A G L (P#4<0.01) .
W3 2,



. 854 o BB AAEE 2021 E 8 H, 426

&2 MAE. RANEZNRESFRAFTNEBRIGARIEZDHMRAERSHER
Tab 2 Positive rates of inhalant and food allergens in patients with clinical manifestations of allergic rhinitis in

different age groups

n (%)
Allergen 1-6 years old group 7-14 years old group 15-17 years old group Statistic Pvalue
N=198 N=199 N=57
Inhalant allergen 121 (61.11) 161 (80.90)" 43 (75.44) 2 =19.592 <0.01
Mugwort 73 (36.87) 128 (64.32) 36 (63.16) 1=33.114 <0.01
Common ragweed 39 (19.70) 77 (38.69) 15(26.32) 7=17.651 <0.01
House dust mite 6(3.03) 12 (6.03) 7 (12.28) Fisher exact test 0.026
Dust mite 5(2.52) 15 (7.54) 6 (10.53) 1=7.857 0.014
Willow 17 (8.59) 36 (18.09) 8 (14.04) 21=17.729 0.021
Streptomyces alternaria 20 (10.10) 19 (9.55) 3(5.26) F=1271 0.530
Cat epithelium 24 (12.12) 59 (29.65) 15(26.32) 1 =18.874 <0.01
Dog epithelium 15 (7.58) 27 (13.27) 5(8.77) 21 =4.015 0.134
House dust 69 (34.85) 55(27.64) 7(12.28) 21 =11.925 0.007
Food allergen 175 (88.38) 114 (57.29)" 16 (28.07)"°%  ,=88.753 <0.01
Egg 147 (74.24) 93 (46.97) 12 (21.05) 1 =61.742 <0.01
Milk 104 (52.53) 46 (23.12) 5(8.77) 2 =156.836 <0.01
Beef 5(2.53) 5(2.51) 2 (3.64) Fisher exact test 0.842
Peanut 3(1.52) 3(1.51) 1(1.75) Fisher exact test 1.000
Prawn 0 1 (0.50) 0 Fisher exact test 1.000
Mutton 0 0 0
General allergen 196 (98.99) 191 (95.98) 51(89.47) 2 =12.044 0.002

"P<<0.01 vs 1-6 years old group; ““P<<0.01 vs 7-14 years old group.

24 KRR EE R RY>AEIL 454 HlEE D, PR TEMERE (F=5.132, P=0.023) . B
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Tab 3 Comparison of positive rates of inhalant and food allergens in patients with clinical manifestations of allergic

rhinitis in different gender groups

n (%)
Allergen Male N=249 Female N=205 Statistic P value
Inhalant allergen 190 (76.31) 135 (65.85) 2 =6.038 0.014
Mugwort 145 (58.23) 92 (44.88) 21 =8.037 0.005
Common ragweed 82 (32.93) 49 (23.90) 7 =4.465 0.035
Cat epithelium 63 (25.30) 35(17.07) 1 =4.497 0.034
Willow 35 (14.06) 26 (12.68) 7 =0.182 0.669
Dog epithelium 26 (10.44) 21 (10.24) £=0.005 0.945
House dust 77 (30.92) 54 (26.34) £=1.150 0.284
House dust mite 12 (4.82) 13 (6.34) 27 =0.501 0.479
Dust mite 12 (4.82) 14 (6.83) £ =0.841 0.359
Streptomyces alternaria 31 (12.45) 11 (5.37) 7=6.721 0.010
Food allergen 156 (62.50) 149 (72.68) 1=5.132 0.023
Peanut 5(2.01) 2 (0.96) Fisher exact test 0.465
Milk 80 (47.34) 75 (36.59) £=0.993 0.319
Egg 128 (51.41) 124 (60.49) L =3.755 0.053
Beef 5(2.01) 7 (3.41) 7 =0.864 0.352
Prawn 1(2.01) 0 Fisher exact test 1.000

Mutton 0 0
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Tab4 Comparison of the distribution of single and mixed allergens between different sexual patients with allergic rhinitis

n (%)
Allergen Positive case N=438 Male N=236 Female N=202 % value P value
Single allergen 129 (29.45) 72 (30.51) 57 (28.22) 0.275 0.600
Double-allergen 103 (23.52) 51(21.61) 52 (25.74) 1.033 0.309
Triple-allergen 85(19.41) 40 (16.95) 45 (22.28) 1.976 0.160
Quadruplex-allergen 57 (13.01) 32 (13.56) 25(12.38) 0.135 0.714
Five allergens and above 64 (14.61) 41 (17.37) 23 (11.39) 3.127 0.077
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Tab 5 Distribution of single and mixed allergens in patients with allergic rhinitis in different age groups

n (%)
Allergen 1-6 years old group ~ 7-14 years old group =~ 15-17 years old group 7 value Palue
N=196 N=191 N=51

Single allergen 65 (33.16) 43 (22.51) 21 (41.18) 9.009 0.011
Double-allergen 46 (23.47) 47 (24.61) 10 (19.61) 0.560 0.756
Triple-allergen 37 (18.88) 41 (21.47) 7(13.73) 1.605 0.448
Quadruplex-allergen 21 (10.71) 28 (14.66) 8 (15.69) 1.694 0.429
Five allergens and above 27 (13.78) 32 (16.75) 5(9.80) 1.757 0.415
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