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[ Abstract] Objective The study aims to preliminarily investigate the prevalence characteristics of allergen-
specific immunoglobulin E (IgE) in 57 558 patients over the past decade by examining its distribution in the province and
exploring its associations with age, sex, temperature, and relative humidity, providing insights for the prevention and
diagnosis of allergic diseases in the Sichuan region. Methods A retrospective analysis was conducted on a cohort of
57558 patients who underwent allergen testing (by means of EUROIMMUN immunoblotting method) at West China
Hospital, Sichuan University between August 2012 and February 2022. The clinical data of these patients were collected to
establish a comprehensive database, while the temperature and humidity records of the corresponding timeframe were
gathered for further analysis. The positive results from the allergen tests were categorized into four levels, including
weakly positive (), positive (+), moderately positive (++), and strongly positive (+++). Statistical analyses were
performed using SPSS 25.0, with Chi-square tests conducted to compare count data and Pearson's correlation tests done
conducted to assess the relationships between different types of allergens and temperature/relative humidity. P<0.05 was
applied to determine statistically significant differences. GraphPad Prism 9.0.0 was utilized to generate visual
representations of the data. Results The overall positivity rate of allergen-specific IgE among the 57558 samples was
30.69%. The top five allergens that elicited positive results were dust mite mix 1 (14.46%), crab (6.67%), soybean (4.72%),
fish mix 1 (4.64%), and cockroach (4.34%). Notably, weakly positive (+) results were predominant for allergens such as
eggs, peanuts, soybeans, cow's milk, beef, mutton, crab, shrimp, fish mix 1, cockroach, humulus japonicus, ambrosia
artemisifolia, artemisia vulgaris, tree mix 2, house dust, and mold mix 1, collectively constituting over 40% of the positive
outcomes. In contrast, cat hair and dog dander exhibited an equal distribution of approximately 25% for each positive
levels, while mite mix 1 demonstrated the highest proportion of strongly positive results (+++), accounting for 37.66% of

all positive results. Sex disparities in positivity rates were evident for various allergens, with significant differences
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observed for peanut, soybean, crab, shrimp, fish mix 1, cockroach, ambrosia artemisifolia, tree mix 2, cat hair, dog dander,

and mite mix 1. Furthermore, the study identified age-related trends in allergen positivity rates, with a general decline

observed across most allergens with increasing age. The positive rate of at least one food allergen was highest in the 0-10

age group (36.18%), and the positive rate of at least one inhalation allergen was highest in the 11-20 age group

(45.35%). Noteworthy correlations were observed between allergen-specific IgE positivity and environmental factors,

including a strong negative correlation between cow's milk allergy and relative humidity (r=-0.640, P<0.05), a strong

negative correlation of artemisia vulgaris sensitivity with temperature (Fyen g wmperare=—0.695, Trtean 10w temperaure=—0.692,

P<0.05), and a very strong positive correlation of mold mix 1 sensitivity with relative humidity (r=0.704, P<0.05).

Conclusion Allergen-specific IgE positivity is associated with genetic factors, demonstrates significant sex- and age-

related characteristics in the population, and is influenced by changes in local temperature and relative humidity.
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Table 1 Proportion of positivity rates of various allergen-specific IgE
Allergens TgE * case Proportion/case (%)
+ + ++ +H+
Food allergen
Peanut 1142 682 (59.72) 319 (27.93) 101 (8.84) 40 (3.50)
Soybean 2719 1480 (54.43) 795 (29.24) 362 (13.31) 82(3.02)
Egg 1402 917 (65.41) 289 (20.61) 136 (9.70) 60 (4.28)
Cow's milk 1093 675 (61.76) 256 (23.42) 113 (10.34) 49 (4.48)
Beef 792 530 (66.92) 153 (19.32) 70 (8.84) 39 (4.92)
Mutton 422 227 (53.79) 88 (20.85) 56 (13.27) 51 (12.09)
Crab 3838 2012 (52.42) 1146 (29.86) 445 (11.59) 235 (6.12)
Shrimp 770 327 (42.47) 199 (25.84) 120 (15.58) 124 (16.10)
Fish mix 1 2669 1480 (55.45) 736 (27.58) 306 (11.46) 147 (5.51)
Aeroallergen
Cat hair 1300 374 (28.77) 317 (24.38) 322 (24.77) 287 (22.08)
Dog dander 487 124 (25.46) 108 (22.18) 108 (22.18) 147 (30.18)
Cockroach 2499 1575 (63.03) 681 (27.25) 208 (8.32) 35 (1.40)
Humulus japonicus 605 339 (56.22) 155 (25.70) 84 (13.93) 25 (4.15)
Ambrosia artemisifolia 1093 649 (59.38) 305 (27.90) 118 (10.80) 21(1.92)
Artemisia vulgaris 1872 830 (44.34) 420 (22.44) 308 (16.45) 314 (16.77)
Tree mix 2 1306 780 (59.72) 359 (27.49) 141 (10.80) 26 (1.99)
Mite mix 1 8322 2270 (27.28) 1489 (17.89) 1429 (17.17) 3134 (37.66)
House dust 1158 689 (59.50) 346 (29.88) 100 (8.64) 23(1.99)
Mold mix 1 540 413 (76.48) 89 (16.48) 34 (6.30) 4(0.74)
207 Male (n=29 990) wrx 257~ Male (n=29 990)
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Fig 5 Differences by sex in positivity rates of aeroallergen-specific IgE
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Table 2 The positive rate of various allergen-specific IgE in different age groups

Allergens 0-10 yr. 11-20 yr. 21-30yr. 31-40 yr. 41-50 yr. 51-60 yr. 61-70 yr. 71-100 yr.
Peanut 4.99% 2.11% 1.82% 1.55% 1.80% 1.56% 1.58% 1.53%
Soybean 8.09% 4.47% 4.63% 4.46% 4.61% 4.18% 3.71% 3.27%
Egg 17.95% 2.68% 1.05% 0.74% 0.60% 1.21% 1.49% 1.23%
Cow's milk 17.60% 1.54% 0.80% 0.34% 0.26% 0.25% 0.24% 1.02%
Beef 11.03% 0.93% 0.82% 0.48% 0.36% 0.35% 0.30% 0.51%
Mutton 5.52% 0.50% 0.61% 0.31% 0.19% 0.20% 0.15% 0.20%
Crab 4.20% 10.97% 9.56% 7.50% 6.09% 5.44% 5.26% 4.81%
Shrimp 1.66% 2.36% 1.34% 1.42% 1.29% 1.08% 0.88% 0.82%
Fish mix1 4.73% 4.97% 4.47% 4.06% 4.67% 4.64% 5.78% 6.54%
Cat hair 6.87% 6.22% 4.74% 1.98% 0.81% 0.75% 0.58% 0.41%
Dog dander 2.05% 2.00% 1.72% 0.76% 0.41% 0.48% 0.15% 0.20%
Cockroach 3.51% 6.97% 6.46% 4.65% 3.83% 3.63% 3.16% 3.07%
Humulus japonicus 1.64% 1.79% 1.27% 1.36% 0.82% 0.65% 0.61% 0.41%
Ambrosia artemisifolia 2.19% 2.57% 2.15% 2.02% 1.68% 1.71% 1.70% 1.84%
Artemisia vulgaris 3.10% 4.86% 4.13% 3.84% 3.15% 2.44% 1.89% 1.33%
Tree mix2 3.43% 3.47% 2.40% 2.44% 2.00% 1.73% 1.89% 1.84%
Mite mix1 32.67% 36.92% 22.85% 14.77% 8.68% 6.98% 5.81% 5.62%
House dust 7.67% 9.36% 2.79% 1.41% 0.61% 0.52% 0.27% 0.10%
Mold mix1 2.01% 2.72% 1.16% 0.78% 0.62% 0.57% 0.79% 0.72%

0-10 yr. n=4931; 11-20 yr. n=2798; 21-30 yr. n=6871; 31-40 yr. n=11136; 41-50 yr. n=17 308; 51-60 yr. n=10248; 61-70 yr. n=3 288; 71-100 yr. n=978.



55 4 3 FF %55 2012-2022457 5581 (B I U R T EFH VERFAE 70 B

985

R3 MHANESXEIHREREREEEER FWESR

Table 3 Differences in positivity rates of allergen-specific IgE between males and females before and after sexual maturation

Sex n

At least one food allergen

At least one aeroallergen At least one allergen

Males before sexual maturation (0-16 yr.) 3609 33.06% 43.64% 58.08%
Females before sexual maturation (0-14 yr.) 2469 34.59% 39.69% 56.54%
X 1.54 9.38 1.42
P 0.224 0.002 0.235
Sexual maturation of males (=17 yr.) 26380 16.22% 18.13% 26.90%
Sexual maturation of females (=15 yr.) 25093 15.26% 20.00% 28.19%
X 9.10 29.18 10.76
P 0.003 <0.001 0.001
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