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Analysis of serum specific allergens in children with allergic diseases
JIN Ling, WAN Pengjie, CHENG Ying
(Department of Dermatology ,National Children’s Medical Center ,Shanghai Children’s Medical Center ,
A ffiliated with Shanghai Jiao Tong University School of Medicine ,Shanghai 200127 ,China)

[Abstract ] Objective This study aimed to analyze the prevalence of allergic diseases in children, providing a scientific basis for
developing effective prevention and treatment strategies by exploring the specific distribution of allergens in children. Methods A
total of 1 486 children aged 0-16 years old diagnosed with allergic diseases at Shanghai Children’s Medical Center, affiliated with
Shanghai Jiao Tong University School of Medicine from July 20,2019 to May 30,2023 were selected as the research subjects. The
Phadia allergen detection system was used to detect the specific IgE level in the serum of the children by fluorescence
immunoassay , covering 20 monovalent allergens and 9 mixed allergen detection items.The specific allergens of children of different
genders,ages and seasons were analyzed and compared. Results A total of 494 children (33.24%) were positive for total IgE,and
the proportion of males was higher than that of females,with a statistically significant difference (X*=10.925,P<C0.05),and the
proportion of total IgE positivity gradually increased with age,and the difference was statistically significant (X* =104.211, P <<
0.05).Among the specific allergen detections,the food combination fx5 (chicken protein, milk,cod, wheat,peanut and soybean) had
the highest IgE positivity rate (46.74 %) ,followed by inhaled allergens (45.06 %).Compared with females, male children had higher
positive rates of inhaled allergens,house dust combinations,dust mites, mold mixtures and Aspergillus fumigatus (X* values ranged

from 3.905-8.012, P<C0.05).For example, the positive rate of IgE for dust mites is less than 30% in children aged 1 year and 1-3
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years old,but as high as more than 50% in children over <(3 years old (X*=273.742,P<C0.05).0On the contrary, for most dietary
allergens, the IgE positivity rate decreases with age,such as the IgE positivity rate of milk is about 50% in children under 3 years of
age,but decreases to 20%-30% in children over 3 years of age (X*=107.097,P<C0.05).From the seasonal perspective,the positive
rate of most pollen and weed allergens peaked in July-September.and then gradually decreased until May of the following year.For
example,the positive rate of specific allergens of food combination fx5 (68.48%) was higher than that of respiratory diseases
(42.46 %) and other diseases (44.72%) ,and the difference was statistically significant (X*=236.104,P<C0.05). Conclusion Among
children’s allergic diseases, the positive rate of IgE in male children is higher than that in women, food allergens mainly affect
children aged 0-1 year,and inhalation allergens have a more significant impact on children over 3 years old,and the incidence is high

in spring and autumn. There are differences in the sensitivity of different disease types to allergens, which provides a basis for the

prevention and treatment of allergic diseases.
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Table 1 The child-specific allergen test results
FEMES () & 95%CI
o HURE AT i R X2 p
it Likds I
x5 aYHs 46.74(44.12~49.37) 47.12(43.76~50.5) 46.14(41.94~50.38) 0.094 0.759
Phadiatop W A 9735 7 45.06(41.30~48.86) 48.29(43.36~53.25) 40.29(34.47~46.31) 3.971 0.046
d1 F b i 44.60(36.18~53.27) 48.10(36.71~59.64) 40.00(27.56~53.46) 0.608 0.436
hx2 EAhAE 41.86(39.33~44.41) 44.78(41.5~48.09) 37.37(33.44~41.43) 7.697 0.006
d2 b i 39.79(37.17~42.46) 42.87(39.46~46.34) 34.98(30.9~39.23) 8.012 0.005
12 44 35.53(33.10~38.03) 36.33(33.18~39.57) 34.30(30.46~38.30) 0.555 0.456
fl X HEH 33.04(30.65~35.50) 32.11(29.07~35.27) 34.47(30.62~38.48) 0.790 0.374
exl Y EA S 17.77(15.85~19.81) 18.33(15.86~21.02) 16.89(13.95~20.18) 0.409 0.522
mx2 HHIRA 17.07(15.10~19.19) 18.76(16.14~21.60) 14.45(11.56~17.75) 3.905 0.048
m6 ek f 15.88(14.06~17.84) 17.00(14.60~19.62) 14.16(11.44~17.25) 1.930 0.165
fx1 EYH A 15.37(13.48~17.41) 16.32(13.86~19.03) 13.88(11.04~17.13) 1.290 0.256
14 INFE 14.09(12.36~15.97) 15.48(13.17~18.01) 11.97(9.45~14.88) 3.327 0.068
i6 ] /)N Wi 12.23(7.29~18.86) 11.39(5.34~20.53) 13.33(5.94~24.59) 0.007 0.933
5 T 5z ) 10.57(9.05~12.24) 11.33(9.34~13.59) 9.39(7.15~12.04) 1.226 0.268
113 s 10.02(8.47~11.75) 10.96(8.91~13.30) 8.56(6.31~11.28) 1.802 0.180
24 LN 9.89(8.42~11.52) 10.44(8.52~12.63) 9.04(6.85~11.66) 0.631 0.427
el At K2 T8 9.42(7.98~11.02) 9.78(7.92~11.91) 8.87(6.70~11.47) 0.242 0.623
TR
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BRI (%6) T2 95%6CT
i R AT o R x? P
i B 7tk
wx7 AR U A 9.35(5.07~15.46) 10.13(4.47~18.98) 8.33(2.76~18.39) 0.004 0.948
110 2 8.63(4.54~14.59) 6.33(2.09~14.16) 11.67(4.82~22.57) 0.648 0.421
114 PN 8.48(7.11~10.01) 9.44(7.61~11.55) 7.00(5.07~9.37) 2.434 0.119
123 1 7.67(6.37~9.14) 8.00(6.31~9.97) 7.17(5.21~9.56) 0.240 0.624
w10 L) 6.33(5.14~7.69) 6.67(5.13~8.50) 5.80(4.05~8.01) 0.314 0.575
wl 588 K 5.99(4.84~7.32) 6.56(5.03~8.38) 5.12(3.48~17.23) 1.057 0.304
x5 WAL R G 5.76(2.52~11.03) 7.59(2.84~15.80) 3.33(0.41~11.53) 0.491 0.483
wl3 & H 5.49(4.34~6.85) 5.97(4.45~7.81) 4.75(3.10~6.94) 0.693 0.405
m3 KA 1t 25 5.11(4.05~6.36) 6.11(4.64~7.88) 3.58(2.23~5.43) 4.166 0.041
w6 plar- 4.91(3.87~6.14) 5.22(3.86~6.88) 4.44(2.92~6.43) 0.316 0.574
wx5 L iy 4.71(3.69~5.91) 5.00(3.67~6.63) 4.27(2.78~6.23) 0.278 0.598
3 e 4.17(3.21~5.32) 4.44(3.19~6.00) 3.75(2.37~5.63) 0.268 0.605
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Fig.2 Comparison of the number of positive specific allergens among children with different genders and ages
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Table 2 Comparison of the positive rate of specific allergens in children with different ages
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0.36(0.01~1.97)

6.25(0.16~30.23)

44.44(29.64~60.00)

29.60(25.02~34.50)

8.33(5.87~11.40)

12.14(9.18~15.66)

20.95(17.16~25.16)

51.19(46.3~56.07)

11.11(3.71~24.05)

15.47(11.96~19.53)

12.86(9.81~16.44)

53.57(48.67~58.42)

11.67(8.76~15.13)

13.33(10.23~16.96)

21.72(17.86~25.98)

22.13(18.03~26.68)

67.41(62.59~71.98)

35.00(30.44~39.77)

17.78(8.00~32.05)

1.90€0.83~3.72)

12.38(9.39~15.92)

12.53(9.36~16.32)

39.27(32.30~46.58)

4.52(2.75~6.97)

6.67(1.40~18.27)

5.71(3.70~8.38)

7.14(4.87~10.04)

4.27(2.46~6.84)

3.57(2.01~5.82)

3.81(2.19~6.11)

8.89(2.48~21.22)

48.00(33.66~62.58)

54.35(49.48~59.16)

8.00(5.72~10.82)

9.47(6.99~12.47)

14.74(11.67~18.25)

31.58(27.42~35.97)

12.00(4.53~24.31)

9.88(7.22~13.12)

.58(5.36~10.34)

34.11(29.85~38.56)

6.32(4.30~8.89)

8.84(6.45~11.76)

14.14(11.13~17.60)

14.12(10.95~17.80)

45.71(41.07~50.42)

54.74(50.14~59.28)

14.00(5.82~26.74)

8.21(5.90~11.05)

23.37(19.63~27.44)

25.65(21.56~30.08)

53.67(47.39~59.86)

6.11(4.13~8.65)

8.00(2.22~19.23)

8.21(5.9~11.05)

8.21(5.9~11.05)

7.29(5.01~10.19)

7.58(5.36~10.34)

6.74(4.65~9.38)

8.00(2.22~19.23)

x2 P
7~9 % =9 %

50.00(24.65~75.35)  50.00(21.09~78.91) 3.111 0.549
65.70(58.09~72.76)  64.55(54.85~73.43) 273.742 <20.001
14.89(10.13~20.80)  27.05(19.41~35.84) 70.223 <20.001
12.77(8.35~18.40) 21.31(14.42~29.65) 30.669 <<0.001
19.15(13.79~25.51)  31.97(23.82~41.02) 31.704 <20.001
17.55(12.40~23.76) 8.2(4.00~14.56) 119.018 <20.001
0(0~20.59) 0(0~26.46) 3.828 0.430
8.14(4.52~13.28) 10.91(5.77~18.28) 26.044 <20.001
45(4.13~12.18) 9.02(4.59~15.56) 18.729 0.001
17.55(12.40~23.76)  17.21(10.98~25.10) 107.097 <<0.001
45(4,13~12.18) 10.66(5.80~17.53) 21.538 <<0.001
10.11(6.20~15.33) 16.39(10.31~24.18) 24.559 <<0.001
10.11(6.20~15.33) 9.84(5.19~16.55) 35.624 <20.001
12.79(8.19~18.72) 15.45(9.27~23.59) 21.807 <20.001
28.65(22.14~35.89)  24.79(17.27~33.62) 121.534 <0.001
65.96(58.71~72.70)  63.11(53.91~71.67) 265.028 <<0.001
0(0~20.59) 0(0~26.46) 5.302 0.254
5.85(2.96~10.23) 14.75(8.98~22.31) 57.018 <20.001
19.15(13.79~25.51)  27.87(20.13~36.71) 84.617 <20.001
18.60(13.09~25.24)  35.45(26.57~45.15) 101.635 <20.001
62.65(51.34~73.03)  57.38(44.06~69.96) 72.325 <0.001
3.72(1.51~7.52) 5.74(2.34~11.46) 17.611 0.001
0(0~20.59) 8.33(0.21~38.48) 2.608 0.621
5.85(2.96~10.23) 10.66(5.8~17.53) 22.803 <<0.001
5.85(2.96~10.23) 9.02(4.59~15.56) 18.046 0.001
7.56(4.09~12.58) 10.91(5.77~18.28) 22.769 <20.001
6.38(3.34~10.88) 8.20(4.00~14.56) 27.123 <0.001
5.85(2.96~10.23) 8.20(4.00~14.56) 20.801 <20.001
12.50(1.55~38.35) 16.67(2.09~48.41) 1.204 0.871
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Fig.3 Positivity rate of outdoor allergens among allergic children across different months
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Table 3 Comparison of the positive rates of specific allergens in children with different allergic diseases
PR 2R (26) B 95 % CT
it R x? P
B R IR 3 % HAl
JREY 44.83(35.59~54.34) 0(0~97.50) 45.45(24.39~67.79) 0.818 0.666
b i 49.52(39.62~59.45) 54.00(49.33~58.61) 30.04(26.84~33.39) 74.101 <0.001
i K B 16.29(11.68~21.83) 10.99(8.29~14.20) 6.62(5.00~8.57) 20.937 <20.001
¥ Kz )8 20.36(15.26~26.28) 9.91(7.35~13.00) 8.24(6.43~10.36) 27.211 <<0.001
S EA S 30.77(24.75~37.31) 15.52(12.34~19.14) 15.48(13.04~18.17) 30.007 <0.001
X 26 A 53.39(46.58~60.11) 27.37(23.36~31.67) 30.71(27.53~34.04) 50.147 <<0.001
2K 8.62(4.21~15.28) 0(0~97.50) 9.09(1.12~29.16) 0.112 0.951
s 29.52(21.02~39.22) 8.42(6.06~11.34) 8.34(6.50~10.51) 48.006 <<0.001
NI 15.84(11.29~21.33) 6.68(4.58~9.35) 7.49(5.76~9.54) 18.443 <<0.001
A4 39.37(32.88~46.14) 33.84(29.54~38.34) 35.46(32.14~38.88) 2.028 0.367
fi# 14.03(9.73~19.32) 6.03(4.05~8.60) 6.87(5.21~8.84) 15.118 0.001
HE 19.46(14.45~25.30) 7.97(5.68~10.82) 8.36(6.54~10.50) 26.729 <<0.001
INFE 23.64(18.19~29.81) 11.85(9.06~15.15) 12.77(10.53~15.28) 19.635 <<0.001
YA fx1 44.76(35.05~54.78) 12.31(9.46~15.65) 13.22(10.92~15.80) 75.801 <<0.001
EYAE x5 68.48(60.81~75.48) 42.46(37.91~47.10) 44.72(41.23~48.25) 36.104 <<0.001
B 50.68(43.89~57.45) 54.96(50.3~59.55) 31.84(28.62~35.19) 72.824 <<0.001
78 [ /] e 12.93(7.42~20.43) 0(0~97.50) 9.09(1.12~29.16) 0.407 0.821
K0 1 2 10.86(7.08~15.73) 5.82(3.87~8.35) 3.12(2.03~4.57) 22.102 <£0.001
BEts R 22.62(17.28~28.72) 20.47(16.89~24.44) 11.36(9.25~13.76) 27.111 <0.001
HHIRE 28.57(20.18~38.21) 22.68(18.94~26.77) 12.20(9.98~14.70) 33.223 <<0.001
Phadiatop 52.74(44.32~61.05) 53.51(46.81~60.12) 35.35(30.06~40.92) 22.001 <<0.001
HERS 9.05(5.62~13.63) 3.88(2.32~6.06) 3.00(1.93~4.43) 16.031 <€0.001
T3
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PR (%) B 95 % CT
i R X2 P
B ks LS ER/T HA
AR IR A 5.17(1.92~10.92) 0(0~97.50) 9.09(1.12~29.16) 0.623 0.746
R 12.67(8.59~17.79) 5.39(3.52~7.85) 4.49(3.17~6.17) 21.047 <<0.001
HAGEH) 12.22(8.21~17.28) 5.82(3.87~8.35) 4.99(3.59~6.74) 15.529 <<0.001
tH 14.29(8.22~22.47) 5.83(3.88~8.37) 4.11(2.83~5.75) 18.618 <0.001
3 9.05(5.62~13.63) 5.60(3.69~8.10) 3.37(2.23~4.87) 12.617 0.002
AR AL G wx5 9.05(5.62~13.63) 5.60(3.69~8.10) 3.00(1.93~4.43) 15.334 <0.001
FEAEM A wxT 9.48(4.83~16.33) 0(0~97.50) 9.09(1.12~29.16) 0.104 0.948
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