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Objective: To assess the correlations between Immunoglobulin E (IgE) levels, pruritus, and lesion severity in patients with eczema,
atopic dermatitis, or urticaria.

Methods: A retrospective study was conducted and data of 814 patients who visited the dermatology or allergy clinics of multiple
hospitals, from December 2019 to December 2021, were collected. Patients were divided into children group (<18 years, 325 cases), adult
group (18—60 years, 435 cases), and older population group (>60 years, 54 cases) based on the age. Baseline information, pruritus severity,
severity of skin lesions, total IgE level, and specific IgE level were recorded to analyze the complex relationship between them.

Results: The prevalence of allergic conjunctivitis and allergic rhinitis in the children group was significantly higher than that in the adult
and older population group (P < 0.01 or P < 0.05). The positive rate of specific IgE in children group was significantly higher than that in
the adult and older population group (P < 0.01). The IgE levels in children with moderate pruritus were significantly lower than those of
severe pruritus (63.39vs 114.42 TU/mL, P < 0.05). The IgE levels in children with mild and moderate skin lesions were significantly lower
than those in children with severe skin lesions (58.95 vs 72.88 vs 169.15 TU/mL, P < 0.001 or P < 0.01, respectively).

Conclusion: Relationships among age, severity of skin pruritus and lesions, and allergen-specific IgE response are complex and
subtle, displaying dynamic patterns.

Keywords: multi-center analysis, immunoglobulin E, pruritus severity, lesion severity

Introduction
Allergic skin diseases, including eczema, atopic dermatitis (AD), and urticaria, are prevalent dermatological conditions often
intertwined with allergic sensitization.' Global prevalence and incidence of cases of atopic dermatitis have continued to rise,
leading to significant morbidity worldwide.” Allergic skin diseases frequently prompt allergen-specific blood testing to
ascertain the causal allergens and guide patient management.® Eczema is a chronic, relapsing skin disease with rashes and
itching.* Atopic dermatitis, a chronic inflammatory skin condition, is often considered a manifestation of atopy and is
frequently associated with elevated Immunoglobulin E (IgE) levels.>® Urticaria, characterized by itchy welts or hives, can
be triggered by allergic reactions, and allergen testing can be instrumental in identifying causative allergens.” However, there
is a potential impact of baseline IgE levels on treatment resistance in atopic dermatitis, particularly concerning JAK inhibitors
like baricitinib.”

IgE is a specialized class of antibodies that plays a pivotal role in the adaptive immune system, and detection of allergen-
specific immunoglobulin E (IgE) antibodies in serum can screen for allergens in allergic patients.’ IgE antibodies are highly
specific and are responsible for mediating immediate hypersensitivity reactions upon exposure to allergens. These reactions can
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manifest as allergic rhinitis, asthma, skin allergies, and even life-threatening anaphylactic shock.'® The binding of IgE to mast
cells and basophils sensitizes these cells to allergen exposure, triggering the release of inflammatory mediators, such as
histamine, which underlie the hallmark symptoms of allergy-itching, redness, swelling, and mucus production.''"'* However,
IgE may not always serve as a reliable biomarker for treatment responsiveness in atopic dermatitis, particularly with JAK
inhibitor therapy.'*'*

Allergen testing is a cornerstone in the diagnosis and management of allergic diseases. Its primary objective is to
identify specific allergens responsible for a patient’s allergic reactions, enabling targeted therapeutic interventions and
allergen avoidance strategies. Various methods are employed for allergen testing, including blood tests, skin prick tests,
patch tests, and intradermal tests."'>"'7 In China, blood testing, specifically measuring specific IgE antibody levels, is
widely employed in clinical practice due to its relative immunity to interference from medications and its objectivity.'®
These tests encompass total IgE and a panel of 20 common allergens, including inhalants and food allergens.

Although there are many studies on allergic diseases and IgE, there are relatively few studies on different age groups.
We supposed that there may be some relationships among age, the severity of skin pruritus and lesions, and allergen-
specific IgE response. Herein, this study aimed to comprehensively analyze the clinical characteristics of IgE in children,
adults, and older population patients in China. By exploring the patterns of IgE sensitization and their associations with
allergic skin diseases in different age cohorts, we aim to contribute valuable insights into the diagnostic and therapeutic
approaches for allergic skin conditions, ultimately enhancing patient care and quality of life.

Materials and Methods
Patients and Methods

A retrospective study was conducted to collect data from 814 patients who attended dermatology or allergy clinics from
December 2019 to December 2021 (the patient cohort was drawn from 17 hospitals located across diverse geographical regions
within China, as detailed in Supplementary A). Patients were divided into three groups according to their age, children group
(<18 years), adult group (1860 years), and older population group (>60 years). The patient’s age, gender, geographical regional
distribution, geographical and economic regional distribution, geographical and economic regional distribution, age of onset,
comorbid allergic conditions, pruritus severity, severity of skin lesions, presence of food triggers, effective in avoidance of IgE-
positive food allergens, exacerbation of symptoms after the consumption of IgE-positive foods, serum total IgE levels, serum-
specific IgE levels were analyzed.

This study was approved by the ethics committee of the Beijing Friendship Hospital, Capital Medical University
(NO.2019-P2-108-01), and the retrospective study has applied for exemption of patient informed consent because the
review of the patient data was anonymous, and all aspects of the study comply with the Declaration of Helsinki.

Inclusion and Exclusion Criteria
Inclusion criteria: (1) patients were diagnosed with skin diseases, including eczema, atopic dermatitis, or urticaria, and
some patients were complicated with allergic manifestations such as allergic rhinitis, allergic conjunctivitis, or allergic
asthma; (2 patients underwent comprehensive allergen testing as part of the protocol.

Exclusion criteria: (1) Physicians assessed patients who were unable to complete follow-up; (2) Patients with mental
disorders; (3 Pregnant woman.

Indicator Detection
IgsE Detection
In this study, venous blood samples were collected from the patients and subsequently centrifuged to obtain serum.
HOB® Quantitative Allergen Specific IgE Antibody REAST Kit (HOB Biotech Group Corp., Ltd, 96 Tests/Kit, sample
undiluted) was used to quantitatively detect serum-specific IgE levels with method of reversed enzyme allegro-sorbent
test (REAST). The specific procedural steps followed the manufacturer’s instructions.

The test results were interpreted as follows: serum total IgE levels (IU/mL) >60 IU/mL were considered positive,
while allergen-specific IgE levels >0.35 IU/mL were also classified as positive. The 20 items of allergen-specific IgE
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(sIgE) detection include inhaled allergens and food allergens. Inhalation allergens include Dermatophagoides pteronys-
sinus, Dermatophagoides farina, Ambrosia artemisiifolia, Salix babylonica, dander of dog, Alternaria, cockroach,
Artemisia argyi, dander of cat and house dust, food allergens include milk, hen’s egg, mutton, cod, peanut, beef,
soybean, shrimp, crab, and wheat.

Evaluation of Pruritus Severity and Skin Lesion Severity

The degree of pruritus and severity of skin lesions were assessed by two dermatologists. Pruritus is a common symptom
in dermatological disorders, and its severity can significantly impact the quality of life of affected individuals. In this
study, we classified the degree of pruritus into three categories: (1) Mild Pruritus: Itching that does not require scratching;
(2) Moderate Pruritus: Itching necessitating scratching but not affecting sleep or overall quality of life; (3) Severe
Pruritus: Itching requiring scratching, which adversely affects both sleep and daily life. The severity of cutaneous
manifestations is a pivotal aspect of our investigation into dermatological disorders. In our classification, we categorized
the severity of cutaneous manifestations into three grades (the severity of cutaneous manifestations can be categorized as
mild, moderate, or severe, as referenced) as follows: (1) Mild: cutaneous involvement affecting less than 5% of the total
body surface area; (2) Moderate: cutaneous involvement affecting 5% to 10% of the total body surface area; and (3)
Severe: cutaneous involvement affecting more than 10% of the total body surface area.'®

Criteria for Geographical Division

China’s geographical divisions, including the boundary between southern and northern China, were classically defined by
the Qinling-Huaihe Line. Regions south of this demarcation fall within the subtropical climate zone, while those to the
north reside in the temperate climate zone. Additionally, China’s categorization into eastern, central, and western regions
is typically based on a combination of geographical and economic factors. The eastern region encompasses the coastal
areas and represents an economically developed sector, while the central region functions as an industrial hub with
relatively robust economic development. Conversely, the western region is characterized by economic
underdevelopment.*°

Data Analysis

All analyses were performed using SAS software version 9.4. Heat maps of IgE values were made using GraphPad Prism
software. Normally distributed measurement data were expressed as mean + standard deviation (SD), while non-normally
distributed measurement data were expressed as median (interquartile range), and the comparisons were examined by
Student-#-test and Mann—Whitney test (non-parametric distribution). The categorical data were expressed as n (%), and
the differences between the two groups were examined by chi-square analysis or Fisher’s exact test. A two-sided P <
0.05 was considered statistically significant.?'

Results
Demographic Data and Baseline Characteristics: The Prevalence of Specific IgE
Sensitization Differs Significantly Among Age Groups

The proportion of males in adults was lower than that in children and the elderly, respectively, and the differences were
statistically significant (both P < 0.01). In the western region, the proportion of adult patients was significantly higher
than that of children and elderly patients (both P < 0.01).

The prevalence of allergic conjunctivitis and allergic rhinitis in children group was significantly higher than that in the
adult and older population group (P < 0.01 or P < 0.05).

Compared with the adult group, the children group and the older population group showed more severe skin pruritus
and skin lesions, and the difference was statistically significant (P < 0.01).

The rate of symptom aggravation in older population group after eating IgE positive food was significantly higher
than that in children group and adult group (P < 0.05). There were no significant group differences in other study
variables (P > 0.05). Results are shown in Table 1.
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Table | Demographic Characteristics and Basics

Variables Children Group | Adult Group Older Population P value
<18 Years 18-60 Years Group > 60 Years
(n=325) (n=435) (n=54)
Sex, n(%) <0.01
Male 183(56.31) 146(33.56) 31(57.41)
Female 142(43.69) 289(66.44) 23(42.59)
Geographical regional distribution, n(%) 0.17
Northern China 267(82.15) 373(85.75) 49(90.74)
Southern China 58(17.85) 62(14.25) 5(9.26)
Geographical and economic regional distribution, n(%) <0.01
Eastern China 251(77.23) 267(61.38) 40(74.07)
Central China 11(3.38) 35(8.05) 4(7.41)
Western China 63(19.38) 133(30.57) 10(18.52)
Season of onset, n(%) 0.18
Spring 138(42.46) 211(48.51) 26(48.15)
Summer 59(18.15) 57(13.10) 6(11.11)
Autumn 64(19.69) 97(22.30) 9(16.67)
Winter 64(19.69) 70(16.09) 13(24.07)
Age of onset, years 2.75(1.00,7.00) 32.00(24.00,43.00) | 65.00(61.00,73.00) <0.01
Disease duration, years 1.00(0.30,3.00) 1.00(0.17,3.00) 2.00(0.33,4.00) 0.20
Comorbid allergic conditions, n(%)
Presence of one or more conditions 112(34.46) 96(22.07) 12(22.22) <0.01
Allergic conjunctivitis 60(18.46) 41(9.43) 5(9.26) <0.01
Allergic rhinitis 86(26.46) 81(18.62) 10(18.52) 0.03
Pruritus severity, n(%) <0.01
Mild pruritus 60(18.46) 89(20.46) 11(20.37)
Moderate pruritus 144(44.31) 237(54.48) 20(37.04)
Severe pruritus 121(37.23) 109(25.06) 23(42.59)
Severity of skin lesions, n(%) <0.01
Mild lesion 103(31.79) 230(52.87) 19(35.19)
Moderate lesion 155(47.84) 172(39.54) 20(37.04)
Severe lesion 67(20.62) 33(7.59) 15(27.78)
Presence of food triggers, n(%) 137(42.15) 167(38.39) 17(31.48) 0.27
Effective in avoidance of IgE-positive food allergens, n(%) 203(62.46) 249(57.24) 26(48.15) 0.09
Exacerbation of symptoms after the consumption of IgE-positive 0.02
foods, n(%)
Yes 206(63.38) 304(69.89) 44(81.48)
No 25(7.69) 17(3.91) 2(3.70)
Not done 94(28.92) 114(26.21) 8(14.81)

Note: P values in boldface indicate significance.

Qualitative IgE Results Across Age Groups: The Variations in Specific IgE Sensitization
Profiles Among Different Age Groups are Striking

No significant differences in total IgE positivity rates were found across the age groups (P > 0.05).

The positive rate of specific IgE in children group was significantly higher than that in the adult and older population
group (P < 0.01).

The positive rate of IgE in adult group exposed to Dermatophagoides farinae, cockroach, and Artemisia argyi was
significantly higher than that in children and the elderly (P < 0.05 or P < 0.01). The positive rate of IgE in children
exposed to Alternaria, house dust, milk, wheat, and eggs was significantly higher than that in adult group (P < 0.05) and
older population group (P < 0.01).

No significant differences were noted for other specific IgEs (P > 0.05). Results are shown in Table 2.
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Table 2 Qualitative Results of Positive Total IgE and Positive Specific IgE Levels Among Different Age
Groups, n (%)

Variables Children Adult Group | Older Population | P value
Group <18 18-60 Years Group > 60 Years
Years (n=325) | (n=435) (n=54)

Positive total IgE level 183(56.31) 222(51.03) 28(51.85) 0.35
Presence of positive specific IgE level | 301(92.62) 293(67.36) 25(46.30) <0.01
Dermatophagoides pteronyssinus 54(16.62) 88(20.23) 7(12.96) 0.26
Dermatophagoides farinae 63(19.38) 119(27.36) 6(11.11) <0.01
Salix babylonica 7(2.15) 11(2.53) 0 0.49
Dander of dog 13(4.00) 18(4.14) 1(1.85) 0.71
Cockroach 7(2.15) 26(5.98) 0 0.0l
Ambrosia artemisiifolia 7(2.15) 8(1.84) 1(1.85) 0.95
Artemisia argyi 10(3.08) 35(8.05) 2(3.70) 0.0l
Dander of cat 23(7.08) 25(5.75) 1(1.85) 0.31
House dust 74(22.77) 66(15.17) 2(3.70) <0.01
Alternaria 27(8.31) 9(2.07) 0 <0.01
Milk 151(46.46) 42(9.66) 2(3.70) <0.01
Cod 9(2.77) 7(1.61) 0 0.29
Wheat 88(27.08) 64(14.71) 6(11.11) <0.01
Peanut 12(3.69) 6(1.38) 0 0.05
Soya bean 12(3.69) 15(3.45) 0 0.36
Crab 16(4.92) 29(6.67) 1(1.85) 0.27
Shrimp 12(3.69) 28(6.44) 2(3.70) 0.21
Egg 216(66.46) 91(20.92) 8(14.81) <0.01
Beef 9(2.77) 13(2.99) 0 0.44
Mutton 0 6(1.38) 0 0.07

Note: P values in boldface indicate significance.

Qualitative IgE Findings by Pruritus Severity Across Age Groups: Distinct Patterns of
Allergen Characteristics Associated with Pruritus Severity Among Different Age Groups

In the children group, the positive rate of IgE induced by cod and peanut in the severe pruritus group was significantly higher
than that in the mild pruritus and moderate pruritus (P < 0.05). The positive rate of IgE caused by beef in children with mild
pruritus was significantly higher than that of moderate pruritus and severe pruritus (P < 0.05). There was no significant
difference between the degree of pruritus and qualitative IgE level in other age groups (P> 0.05). Results are shown in Table 3.

Qualitative IgE Findings by Lesion Severity Across Age Groups: Varying IgE Positivity
Rates Among Different Age Groups Based on the Severity of Cutaneous

Manifestations
In children, the positive rate of total IgE in patients with severe skin lesions was significantly higher than that of mild and
moderate skin lesions (P < 0.05). The positive rate of IgE caused by cod and peanut in patients with severe lesion was
significantly higher than that of mild lesion and moderate lesion (P < 0.05). The positive rate of IgE caused by egg in
patients with moderate and severe skin lesions was significantly higher than that of mill lesion (P < 0.05), and the
positive rate of IgE caused by Artemisia argyi in patients with moderate skin lesion was significantly higher than that of
mill lesion and severe lesion (P < 0.05).

In the elderly, the positive rate of at least one specific IgE in patients with mild skin lesion was higher than that of
moderate and severe skin lesions (P < 0.05).

In adult group, there was no significant difference in the positive rate of total IgE and specific IgE among patients
with different severity of the disease (P > 0.05). Results are shown in Table 4.
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Table 3 Qualitative Results of Positive Total IgE and Positive Specific IgE Levels for Different Pruritus Degrees Among Different Age Groups, n (%)

Variables Children Group (<18 Years) (n=325) Adult Group (18-60 Years) (n=435) Older Population Group (> 60 Years) (n=54)
Mild Moderate Severe P value Mild Moderate Severe P value Mild Moderate Severe P value

Pruritus Pruritus Pruritus Pruritus Pruritus Pruritus Pruritus Pruritus Pruritus

(n=60) (n=144) (n=121) (n=89) (n=237) (n=109) (n=11) (n=20) (n=23)
Positive total IgE level 34(56.67) | 73(50.69) 76(62.81) 0.14 49(55.06) | 116(48.95) 57(52.29) 0.59 5(45.45) 10(50.00) 13(56.52) 0.82
Presence of positive 52(86.67) | 135(93.75) 114(94.21) 0.15 58(65.17) | 169(71.31) 66(60.55) 0.12 6(54.55) 11(55.00) 8(34.78) 0.34
specific IgE level
Dermatophagoides 8(13.33) 25(17.36) 21(17.36) 0.75 19(21.35) | 50(21.10) 19(17.43) 0.70 1(9.09) 3(15.00) 3(13.04) 0.90
pteronyssinus
Dermatophagoides farinae | 11(18.33) | 31(21.53) 21(17.36) 0.68 26(29.21) | 66(27.85) 27(24.77) 0.76 1(9.09) 2(10.00) 3(13.04) 0.92
Salix babylonica 1(1.67) 3(2.08) 3(2.48) 0.94 4(4.49) 7(2.95) 0 0.11 0 0 0 -
Dander of dog 1(1.67) 7(4.86) 5(4.13) 0.57 4(4.49) 9(3.80) 5(4.59) 0.93 0 1(5.00) 0 0.42
Cockroach 1(1.67) 4(2.78) 2(1.65) 0.79 8(8.99) 13(5.49) 5(4.59) 0.38 0 0 0 -
Ambrosia artemisiifolia 2(3.33) 2(1.39) 3(2.48) 0.65 3(3.37) 4(1.69) 1(0.92) 0.43 0 0 1(4.35) 0.50
Artemisia argyi 0 7(4.86) 3(2.48) 0.17 7(7.87) 19(8.02) 9(8.26) 0.99 0 1(5.00) 1(4.35) 0.76
Dander of cat 4(6.67) 11(7.64) 8(6.61) 0.94 9(10.11) 11(4.64) 5(4.59) 0.14 0 1(5.00) 0 0.42
House dust 11(18.33) | 35(24.31) 28(23.14) 0.65 13(14.61) | 35(14.77) 18(16.51) 0.90 1(9.09) 0 1(4.35) 0.43
Alternaria 8(13.33) 11(7.64) 8(6.61) 0.28 3(3.37) 5(2.11) 1(0.92) 0.48 0 0 0 -
Milk 30(50.00) | 62(43.06) 59(48.76) 0.54 10(11.24) | 25(10.55) 7(6.42) 0.41 1(9.09) 0 1(4.35) 0.43
Cod 1(1.67) 1(0.69) 7(5.79) 0.04 2(2.25) 5(2.11) 0 0.30 0 0 0 -
Wheat 13(21.67) | 33(22.92) 42(34.71) 0.06 13(14.61) | 39(16.46) 12(11.01) 0.41 2(18.18) 3(15.00) 1(4.35) 0.38
Peanut 1(1.67) 2(1.39) 9(7.44) 0.02 2(2.25) 3(1.27) 1(0.92) 0.71 0 0 0 -
Soya bean 0 6(4.17) 6(4.96) 0.23 3(3.37) 9(3.80) 3(2.75) 0.88 0 0 0 -
Crab 3(5.00) 6(4.17) 7(5.79) 0.83 8(8.99) 10(4.22) 11(10.09) 0.08 1(9.09) 0 0 0.14
Shrimp 1(1.67) 6(4.17) 5(4.13) 0.65 3(3.37) 19(8.02) 6(5.50) 0.28 0 2(10.00) 0 0.17
Egg 33(55.00) | 98(68.06) 85(70.25) 0.11 17(19.10) | 55(23.21) 19(17.43) 0.42 2(18.18) 2(10.00) 4(17.39) 0.75
Beef 5(8.33) 1(0.69) 3(2.48) 0.01 3(3.37) 7(2.95) 3(2.75) 0.97 0 0 0 -
Mutton 0 0 0 - 0 3(1.27) 3(2.75) 0.25 0 0 0 -

Note: P values in boldface indicate significance.
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Table 4 Qualitative Results of Positive Total IgE and Positive Specific IgE Levels for Different Lesion Severities Among Different Age Groups, n(%)

Variables Children Group (<18 Years) (n=325) Adult Group (18-60 Years) (n=435) Older Population Group (> 60 Years) (n=54)
Mild Moderate Severe P value Mild Moderate Severe P value Mild Moderate Severe P value
Lesion Lesion Lesion Lesion Lesion Lesion Lesion Lesion Lesion
(n=103) (n=155) (n=67) (n=230) (n=172) (n=33) (n=19) (n=20) (n=15)
Positive total IgE level 50(48.54) | 85(54.84) 48(71.64) 0.0l 121 84(48.84) 17(51.52) 0.75 11(57.89) | 10(50.00) 7(46.67) 0.79
(52.61)
Presence of positive specific | 92(89.32) | 147(94.84) 62(92.54) 0.25 159 112(65.12) 22(66.67) 0.69 14(73.68) | 7(35.00) 4(26.67) 0.0l
IgE level (69.13)
Dermatophagoides 16(15.53) | 27(17.42) 11(16.42) 0.92 53(23.04) | 29(16.86) 6(18.18) 0.30 4(21.05) 2(10.00) 1(6.67) 0.41
pteronyssinus
Dermatophagoides farinae 19(18.45) | 33(21.29) 11(16.42) 0.67 72(31.30) | 39(22.67) 8(24.24) 0.14 4(21.05) 1(5.00) 1(6.67) 0.23
Salix babylonica 1(0.97) 4(2.58) 2(2.99) 0.60 7(3.04) 3(1.74) 1(3.03) 0.70 0 0 0 -
Dander of dog 4(3.88) 6(3.87) 3(4.48) 0.98 8(3.48) 9(5.23) 1(3.03) 0.65 1(5.26) 0 0 0.39
Cockroach 2(1.94) 3(1.94) 2(2.99) 0.87 19(8.26) 7(4.07) 0 0.07 0 0 0 -
Ambrosia artemisiifolia 1(0.97) 5(3.23) 1(1.49) 0.43 5(2.17) 2(1.16) 1(3.03) 0.66 0 0 1(6.67) 0.27
Artemisia argyi 1(0.97) 9(5.81) 0 0.02 18(7.83) 13(7.56) 4(12.12) 0.67 1(5.26) 1(5.00) 0 0.67
Dander of cat 5(4.85) 10(6.45) 8(11.94) 0.19 13(5.65) 12(6.98) 0 0.29 1(5.26) 0 0 0.39
House dust 21(20.39) | 41(26.45) 12(17.91) 0.30 37(16.09) | 24(13.95) 5(15.15) 0.84 1(5.26) 0 0 0.53
Alternaria 11(10.68) | 12(7.74) 4(5.97) 0.52 5(2.17) 4(2.33) 0 0.68 0 0 0 -
Milk 47(45.63) | 70(45.16) 34(50.75) 0.73 21(9.13) 16(9.30) 5(15.15) 0.54 1(5.26) 0 1(6.67) 0.53
Cod 2(1.94) 2(1.29) 5(7.46) 0.03 3(1.30) 4(2.33) 0 0.54 0 0 0 -
Wheat 22(21.36) | 44(28.39) 22(32.84) 0.23 32(13.91) | 25(14.53) 7(21.21) 0.54 2(10.53) 3(15.00) 1(6.67) 0.74
Peanut 1(0.97) 3(1.94) 8(11.94) <0.01 3(1.30) 3(1.74) 0 0.73 0 0 0 -
Soya bean 2(1.94) 5(3.23) 5(7.46) 0.16 6(2.61) 8(4.65) 1(3.03) 0.53 0 0 0 -
Crab 2(1.94) 8(5.16) 6(8.96) 0.12 15(6.52) 11(6.40) 3(9.09) 0.84 0 1(5.00) 0 0.42
Shrimp 3(2.91) 4(2.58) 5(7.46) 0.18 14(6.09) 11(6.40) 3(9.09) 0.81 2(10.53) 0 0 0.15
Egg 55(53.40) | 113(72.90) 48(71.64) <0.01 40(17.39) | 45(26.16) 6(18.18) 0.09 4(21.05) 1(5.00) 3(20.00) 0.30
Beef 2(1.94) 4(2.58) 3(4.48) 0.60 5(2.17) 6(3.49) 2(6.06) 0.42 0 0 0 -
Mutton 0 0 0 - 3(1.30) 3(1.74) 0 0.73 0 0 0 -

Note: P values in boldface indicate significance.
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Quantitative Levels of Total IgE by Pruritus Severity Across Age Groups: Distinct
Patterns Emerged Concerning ltch Severity and Total IgE Levels Across Different Age
Groups

Our analysis assessed total IgE across age groups with varying pruritus intensities, excluding 20 patients with IgE >1000
IU/mL (Figure 1).

In children, the IgE levels in children with moderate pruritus were significantly lower than those of severe pruritus
(63.39 vs 114.42 TU/mL, P < 0.05). There was no significant difference in quantitative IgE levels among different
pruritus severity in other age groups (P > 0.05).

Quantitative Levels of Total IgE by Lesion Severity Across Age Groups: Intriguing
Disparities in Total IgE Distributions Concerning the Severity of Skin Lesions Across
Different Age Groups

Our analysis assessed total IgE across age groups with varying pruritus intensities, excluding 20 patients with IgE >1000
IU/mL (Figure 2).

In children, the IgE levels in children with mild and moderate skin lesions were significantly lower than those of
severe skin lesions (58.95 vs 72.88 vs 169.15 TU/mL, P < 0.001 or P < 0.01, respectively). There was no significant
difference in quantitative IgE levels among different lesions severity in other age groups (P > 0.05).

Quantitatively Specific IgE Profiles by Pruritus Severity Across Age Groups: Distinct
Allergen-Specific IgE Patterns Among Patients of Different Age Groups Experiencing
Varying Levels of ltch Severity

Our investigation mapped the IgE profiles to 20 allergens across age demographics correlated with pruritus severity
(Figure 3). The heatmap’s rows (A-T) represent allergens like house dust mites, pollens, foods, and animal danders, with
columns denoting individual patient data.

In children, allergen-specific IgE varied with pruritus intensity. Mild pruritus was associated with higher IgE to
Dermatophagoides farinae and Alternaria, while moderate pruritus correlated with increased IgE to a broader range of

p<0.05 p=0.95 p=0.75 Degree of itching
V50 . =0.09 ] . p=0.89 ] . p=0.78 . ® wvild
p<0.05 p=0.77 p=0.43 Modetata
p=0.81 p=0.84 p=0.88 ® severe
1,000
E
=
23)
=0
E
S
& 500
D (4
0 “T. -
Children group Adult group Older population group
Figure | Quantitative levels of total IgE for different pruritus degrees among different age groups (excluding 20 patients with IgE >1000 1U/mL).
506 https: Clinical, Cosmetic and Investigational Dermatology 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Zhao et al

Severity of lesions

p<0.001 p=0.94 p=0.60
<0.001 -0.78 ~0.56 ® Mild
1,500 T ot ) ' p=0. . , p=0. :
p<0.01 p=0.70 p=0.74 Moderate
p=0.12 p=0.93 p=0.33 ® scvere

1,000
E
2
]
e
=
=}
& 5001

0 .

Children group Adult group Older population group

Figure 2 Quantitative levels of total IgE for different lesion severities among different age groups (excluding 20 patients with IgE >1000 IU/mL).

allergens including Dermatophagoides pteronyssinus, Dermatophagoides farinae, egg, Artemisia argyi, dander of cat, and
Alternaria. Severe pruritus in children showed significant IgE elevations to Dermatophagoides pteronyssinus,
Dermatophagoides farinae, milk, wheat, crab, shrimp, egg, dander of dog, and Artemisia argyi.

For adult group, the IgE profile was less uniform. Mild pruritus was linked to higher IgE levels to Dermatophagoides
farinae, Artemisia argyi, dander of cat, and house dust. Moderate pruritus did not show distinct IgE elevations, suggesting
varied underlying factors. Severe pruritus was marked by increased IgE to dog dander.

Elderly subjects presented unique allergen sensitivities. Mild pruritus was associated with higher IgE to milk and
wheat, moderate pruritus to Dermatophagoides pteronyssinus, Dermatophagoides farinae, and egg, and severe pruritus to
milk and Artemisia argyi.

Quantitatively Specific IgE Profiles by Lesion Severity Across Age Groups: Diverse
Allergen-Specific IgE Patterns Were Observed Among Different Age Groups

Experiencing Varying Degrees of Skin Lesion Severity
Our analysis delineated specific IgE reactivity to 20 allergens across age groups, correlating with skin lesion severity
(Figure 4). The heatmap aligns individual patient data with allergens including dust mites, pollens, foods, and animal danders.

Children with mild lesions showed increased IgE to Dermatophagoides farinae, milk, egg, and dander of dog, while
moderate lesions correlated with higher IgE to a broader allergen spectrum including Dermatophagoides pteronyssinus,
Dermatophagoides farinae, Artemisia argyi, dander of cat, and Alternaria. Severe lesions in children were marked by
elevated IgE to Dermatophagoides farinae, wheat, crab, shrimp, and egg.

In adult group, mild lesions were associated with higher IgE to Dermatophagoides farinae. Moderate lesions showed
increased IgE to dog dander, and severe lesions correlated with higher IgE to Dermatophagoides pteronyssinus,
Dermatophagoides farinae, and Artemisia argyi.

Elderly individuals with mild lesions had elevated IgE to Dermatophagoides pteronyssinus, Dermatophagoides
farinae, and shrimp. Those with moderate lesions showed higher IgE to wheat and eggs, while severe lesions were
associated with increased IgE to milk.
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Figure 3 Heatmap of quantitative levels of specific IgE for different pruritus degrees among different age groups. A=Dermatophagoides pteronyssinus, B=Dermatophagoides
farinae, C=salix babylonica, D=milk, E=cod, F=wheat, G=peanut, H=soya bean, |=crab, |=shrimp, K=egg, L=beef, M=dander of dog, N=cockroach, O=ambrosia artemisiifolia,
P=Artemisia argyi, Q=mutton, R=dander of cat, S=house dust, T=alte.

Discussion

Allergic diseases encompass a spectrum of conditions, among the most prevalent being eczema, atopic dermatitis,
urticaria, allergic conjunctivitis, allergic rhinitis, and asthma. In the contemporary context, marked by robust economic
growth, there has been a notable upsurge in the prevalence of allergic diseases within the global populace.”? The
implications of these allergic conditions are multifaceted, profoundly affecting individuals’ social engagements, sleep
patterns, and often imposing substantial economic burdens.?®

Allergic reactions are mediated by IgE antibodies produced by the immune system in response to environmental
proteins (allergens) such as pollen, animal dander or dust mites, which play a pivotal role in the initiation and progression
of allergic diseases.”* An oft-utilized diagnostic approach for discerning the etiological factors underlying allergic
diseases involves the assessment of specific IgE antibodies through serological analysis-a widely adopted clinical
methodology.” The identification and subsequent avoidance of allergens to which patients demonstrate sensitivity
frequently led to the amelioration or prevention of symptoms associated with allergic diseases.

Our results demonstrate diverse patterns of allergen-specific IgE among different age groups with varying degrees of
skin lesion severity. Among children, a wide range of allergens showed significantly elevated IgE values across different
severity levels, particularly in cases of moderate and severe skin lesions. In contrast, young and elderly adults exhibited
a reduced variety of allergens with significantly elevated IgE values, with only one predominant allergen observed in
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Figure 4 Heatmap of quantitative levels of specific IgE for different lesion severities among different age groups. A=Dermatophagoides pteronyssinus, B=Dermatophagoides
farinae, C=salix babylonica, D=milk, E=cod, F=wheat, G=peanut, H=soya bean, |=crab, |=shrimp, K=egg, L=beef, M=dander of dog, N=cockroach, O=ambrosia artemisiifolia,
P=Artemisia argyi, Q=mutton, R=dander of cat, S=house dust, T=Alternaria.

cases of mild and moderate skin lesions in the adult group and severe skin lesions in the elderly. Furthermore, elderly
individuals with moderate skin lesions displayed elevated IgE values for only two specific allergens. These findings
underscore the association between IgE levels and the severity of skin lesions.

Our study reveals that the prevalence of specific IgE sensitization differs significantly among age groups. Notably, the
children group exhibits the highest prevalence of sensitization. Among food allergens, milk, egg, and wheat allergens were
significantly higher in the children’s group than in other age groups; among respiratory allergens, house dust allergens were
which
underscores the higher susceptibility of children to allergen sensitization due to their developing immune systems and

significantly higher in the children’s group than in other age groups. This observation aligns with existing literature,'®

increased exposure to common allergens; moreover, genetic predispositions and early-life environmental factors play
a significant role in shaping allergen sensitization patterns in children.”

The variations in specific IgE sensitization profiles among different age groups are striking. Notably, specific allergens such as
dust mites, milk, wheat, eggs, house dust, alternata, cockroach, and Artemisia pollen exhibit statistically significant differences in
sensitization rates. Understanding the allergen profiles associated with specific age groups is of paramount importance for
tailoring diagnostic and therapeutic interventionsYoung and middle-aged adults, representing the “productive” age groups,
exhibit unique allergen sensitization profiles, which can significantly impact an individual’s quality of life and productivity.
Allergen-specific IgE testing is vital for precise diagnosis and management strategies in this age group. In contrast, the elderly
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population often shows sensitization to indoor allergens such as house dust mites and cockroaches.*® Identifying sensitization to
these allergens through specific IgE testing is vital for optimizing clinical management in older patients.

In our study, we observed distinct patterns of allergen characteristics associated with pruritus severity among different
age groups, providing valuable insights into the complex interplay between allergic sensitization and itching. Our
analysis revealed notable variations in the specific allergens associated with pruritus severity across different age groups.
Specifically, in the children group, we observed significant differences in the IgE sensitization profiles to various
allergens among children experiencing different degrees of pruritus. Codfish (cod) and peanuts exhibited higher IgE
positivity rates in children with severe pruritus. Conversely, beef-specific IgE showed a higher positivity rate in children
with mild pruritus. This suggests that these particular food allergens may contribute to exacerbated pruritus in children
with severe symptoms, while beef might be more likely to induce mild pruritus. Intriguingly, all the allergens exhibiting
statistical differences were food allergens. This highlights the significant impact of dietary factors, especially in children's
populations, on the severity of pruritus.

The observed variation in allergen profiles associated with pruritus severity raises several important questions and warrants
further investigation. Firstly, it prompts consideration of whether previous literature has explored the propensity for different
age groups, particularly children, to exhibit varying degrees of pruritus in connection with allergies. Secondly, the relationship
between pruritus severity and IgE sensitization patterns, especially in the context of different allergens, requires more in-depth
exploration. These aspects merit comprehensive investigation in future research endeavors. Understanding the intricate
relationship between pruritus severity, age, and specific allergens can have profound implications for clinical practice.
Tailored management strategies that account for age-related differences in allergic sensitization and dietary factors may be
essential for effectively alleviating itching in individuals with allergic dermatological conditions.

Our results reveal varying IgE positivity rates among different age groups based on the severity of cutaneous
manifestations. Notably, in the children group, individuals with severe cutaneous involvement exhibited higher total
IgE positivity rates; conversely, within the older population group, individuals with mild cutaneous involvement
displayed the highest IgE positivity rates for any specific allergen. Children may have a higher prevalence of atopic
dermatitis and a higher IgE response to allergens than adults. Similarly, older adults may have a lower IgE response to
allergens due to age-related changes in immune function. Therefore, it is important to consider age when interpreting the
correlation between IgE levels and skin condition severity.

These findings underscore the complex interplay between the severity of cutaneous manifestations and IgE sensitiza-
tion across different age groups. In particular, among children, the allergen-specific IgE profiles differed based on the
severity of cutaneous manifestations. Codfish and peanuts displayed higher IgE positivity rates in children with severe
cutaneous involvement, while eggs exhibited higher IgE positivity rates in children with moderate and severe cutaneous
involvement. Moreover, Artemisia argyi-specific IgE had a higher positivity rate in children with moderate cutaneous
involvement. These observations suggest that certain dietary elements, such as codfish, peanuts, eggs, and Artemisia
argyi, could potentially exacerbate the severity of cutaneous manifestations in children. Consequently, diet appears to
exert a significant influence on the extent of cutaneous involvement in children’s populations.

The relationship between the severity of cutaneous manifestations, age, and IgE sensitization has not been extensively
explored in existing literature. Therefore, our findings contribute valuable insights into the intricate connections between age-
related variations in cutaneous severity, IgE responses, and specific allergens. Future research endeavors should delve deeper
into these associations to elucidate the underlying mechanisms driving the observed patterns. This may involve investigating
the role of immune system development and aging in shaping IgE sensitization patterns and their correlation with the severity
of cutaneous manifestations. Furthermore, exploring potential therapeutic interventions, including dietary modifications, for
individuals with dermatological conditions across different age groups could prove beneficial. As allergic skin disorders
continue to impact a substantial portion of the population, a comprehensive understanding of these multifaceted relationships
is imperative for devising more effective diagnostic and management strategies.

In our results, distinct patterns emerged concerning itch severity and total IgE levels across different age groups.
Interestingly, we observed a similar distribution of total IgE levels concerning mild to severe itch severity among adult
group and the elderly. However, the children group exhibited notable differences in the distribution of total IgE levels,
specifically concerning moderate itch. In this group, only the distribution of total IgE levels corresponding to moderate and
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severe itch showed statistically significant differences, indicating varying levels of itch severity among children and
a corresponding divergence in total IgE distribution. Notably, our findings underscore the significant impact of total IgE
levels on itch severity within the children population. Our study not only adds to this body of knowledge but also highlights the
need for targeted interventions, especially among children’s patients, where the correlation between total IgE levels and itch
severity is notably pronounced.

Our results shed light on intriguing disparities in total IgE distributions concerning the severity of skin lesions across
different age groups. Notably, a uniform pattern emerged among adult group and the elderly, indicating similar total IgE
distributions in the presence of varying degrees of skin lesions. However, the children group exhibited distinctive
patterns. In this cohort, significant differences were observed in total IgE distributions between children with mild skin
lesions and those with severe skin lesions. Moreover, the distribution of total IgE levels in children with moderate skin
lesions significantly differed from those with severe skin lesions. These findings underscore the nuanced relationship
between skin lesion severity and total IgE levels, particularly within the children's population.

In our study, we observed distinct allergen-specific IgE patterns among patients of different age groups experiencing varying
levels of itch severity. Specifically, among children, moderate and severe itch conditions were associated with significantly
elevated IgE values for a wider array of allergens. Conversely, among adult group, mild itch correlated with higher IgE values for
a broader range of allergens compared to moderate and severe itch. In the elderly, moderate itch was linked to higher IgE values
for multiple allergens. These findings underscore the association between IgE levels and itch severity.

The strength of this study is that it adopted a multicenter study, and the study included patients of all ages from
different geographical and climatic environments in the east, west, north, and south of China, which included a relatively
comprehensive range of patients. Qualitative and quantitative studies of IgE in patients with skin diseases of different
ages, as well as in patients with different levels of pruritus and disease severity, are relatively comprehensive in scope. Of
course, this study also has some shortcomings. First of all, although this study is a multi-center study, as a retrospective
study, it has considerable limitations, and the results also need to be further verified by prospective studies. Secondly, this
study was only a phenomenal-level study, without further discussion of its internal causes and mechanisms. Further
longitudinal studies and clinical trials are needed to elucidate the underlying mechanisms and explore potential
therapeutic approaches to alleviate the severity of pruritus and improve the quality of life of patients. Finally, the sample
size of this study was small; although more than 800 patients were included, it was relatively small in the whole of China.

Conclusion
This study sheds light on the subtle dynamic relationships among age, severity of skin pruritus and lesions, and allergen-
specific IgE response.
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