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Abstract 

Introduction: Atopic dermatitis (AD) is a chronic inflammatory skin disorder characterized by pruritus, erythema, and recurrent flares, affecting nearly 20% 

of children and 3% of adults. The disease manifests as extrinsic (IgE-associated) or intrinsic (non-IgE-associated) AD, with IgE playing a central role in the 

pathogenesis of the extrinsic subtype. This study aims to assess the clinical utility of total serum IgE levels in (differentiating extrinsic and intrinsic) AD 

patients and evaluate its correlation with disease severity. 

Materials and Methods: A longitudinal observational study was conducted at a tertiary care hospital's dermatology department between October 2022 and 

April 2024. A total of 57 patients with atopic dermatitis were studied. Serum IgE levels were measured, and disease severity was assessed using the 

Investigator’s Global Assessment (IGA), Scoring Atopic Dermatitis (SCORAD), and Eczema Area and Severity Index (EASI) scores. A correlation analysis 

between IgE levels and disease severity scores was performed. 

Results: Results showed that 63% of cases had extrinsic AD, with significantly elevated IgE levels (median: 677 IU/mL) compared to intrinsic AD (median: 

69.15 IU/mL, p<0.001). Disease severity correlated positively with IgE levels, with median IgE increasing from mild (65 IU/mL) to severe AD (2053 IU/mL, 

p<0.001). Strong correlations were observed between IgE levels and SCORAD (r=0.99), IGA (r=0.96), and EASI (r=0.99), all statistically significant (p<0.05). 

Conclusion: The study highlights the predictive value of IgE in AD severity, exploring its role as a potential biomarker for disease monitoring and targeted 

therapy. The findings confirm that elevated IgE levels are strongly associated with increased disease severity, particularly in extrinsic AD. We recommend 

routine measurement of serum IgE levels in AD patients, particularly with extrinsic AD also further large-scale studies to validate the role of IgE as a biomarker 

are needed. 
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1. Introduction 

Atopic dermatitis (AD) is a chronic inflammatory skin 

disease characterized by pruritus, erythema, and recurrent 

flares.1,2 It affects nearly 20% of children and 3% of adults, 

especially in developed countries.3,4 Its complex 

pathophysiology involves genetic predisposition, immune 

dysregulation, barrier dysfunction, and environmental 

factors. AD presents as either extrinsic which is allergen-

associated and has elevated IgE or intrinsic, which is non-

allergic and doesn’t have elevated IgE.5 The immune 

response in AD, particularly extrinsic AD, is Th2 cell-driven, 

with excessive IgE production. IgE, though present in low 

concentrations, is crucial in allergic reactions. Upon allergen 

exposure, IgE bound to mast cells triggers histamine release, 

causing itching, swelling, and redness. In AD, IgE 

contributes to both immediate and chronic inflammation, 

exacerbating symptoms.6,7,8 

IgE plays a key role in the pathogenesis of extrinsic AD. 

Upon first exposure to environmental allergens, IgE is 

produced and binds to mast cells. Re-exposure leads to IgE 

cross-linking, activating mast cells and triggering 

degranulation, which releases inflammatory mediators (e.g., 

histamine, leukotrienes, prostaglandins) that cause symptoms 

like itching, redness, swelling, and eczema. IgE also 

contributes to chronic inflammation by promoting cytokine 

and chemokine release, worsening the inflammatory cycle, 
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and impairing the skin barrier, increasing vulnerability to 

irritants and allergens, and exacerbating the disease. 

In summary, IgE mediates sensitization, mast cell 

activation, and chronic inflammation, playing a critical role 

in AD pathogen, esis. This understanding has led to targeted 

therapies like omalizumab, an anti-IgE monoclonal 

antibody.9-16 

Elevated IgE levels are a hallmark of extrinsic AD and 

reflect heightened allergic sensitization. Serum IgE 

measurement is valuable for AD diagnosis, management, and 

as a biomarker of disease severity, though interpretation can 

be complex due to various influencing factors. Distinguishing 

between intrinsic and extrinsic AD is crucial for targeted 

therapies. Treatments include reducing inflammation, 

restoring the skin barrier, and managing pruritus. Elevated 

IgE may warrant therapies like omalizumab (anti-IgE 

monoclonal antibody), along with other immunosuppressants 

and emerging treatments targeting IgE regulation.17-19 

We conducted this study to investigate the clinical utility 

of total serum IgE levels in patients with atopic dermatitis and 

assess the predictive value of total serum IgE for identifying 

the severity of the disease.  

2. Materials and Methods 

We conducted this longitudinal observational study at the 

Department of Dermatology, Venereology and Leprosy of a 

tertiary care teaching hospital between October 2022 and 

April 2024. The study population consisted of patients with 

eczematous skin lesions and a history of atopy. A sample size 

of 57 patients was determined based on prevalence data, 

accounting for potential sample loss. Inclusion criteria 

include eczematous lesions of over six weeks' duration, 

clinical diagnosis, and a history of atopy or allergic rhinitis. 

Patients unwilling to participate have been excluded. 

Informed consent from obtained from each patient/guardian. 

We enrolled patients and collected age and gender details. 

We performed thorough clinical examinations, recording all 

findings in a pre-designed proforma. We measured serum IgE 

levels and determined Investigator's Global Assessment 

(IGA), Scoring Atopic Dermatitis (SCORAD), and Eczema 

Area and Severity Index (EASI) scores for every patient.  

2.1. Statistical analysis 

Descriptive statistics for categorical variables are provided in 

the form of numbers and percentages. Continuous data are 

presented as mean (SD), median (IQR) as appropriate. 

Pearson's correlation test was used to assess the relation 

between IgE levels and various AD scores. p-value <0.05 was 

considered statistically significant.  

3. Results 

We recruited a total of 57 patients diagnosed with AD in the 

clinic. The mean age of the cases was 31.8 years, and 64.9% 

were female (Table 1). The distribution showed 36 (63.2%) 

had extrinsic AD and 21(36.8%) intrinsic AD. Disease 

severity was categorized as 31.6% mild, 42.1% moderate, 

and 26.3% severe. The IGA scores showed a range, with the 

most frequent scores being 1 and 2, indicating mild to 

moderate disease.  

Extrinsic AD showed a significantly higher median IgE 

level (677 IU/mL) compared to intrinsic AD (69.15 IU/mL) 

(Table 2).  Also, mild cases had the lowest median IgE (65 

IU/mL), followed by moderate (397 IU/mL), and then severe 

cases (2053 IU/mL)., which exhibited the highest median IgE 

(Table 3).  

Table 1: Baseline characteristic of study population (N=57) 

Variable Result 

Mean ± SD Age in years 31.84±19.85 

Gender n (%)  

Female  37 (65) 

Male 20 (35) 

Type of Atopic Dermatitis n (%)  

Extrinsic 36 (63) 

Intrinsic 21 (37) 

Severity of disease n (%)  

Mild 18 (32) 

Moderate 24 (42) 

Severe 15 (26) 

IGA score n (%)  

1 18 (32) 

2 19 (33) 

3 7 (12) 

4 12 (21) 

5 1 (2) 

 

 

Table 2: Association of type of atopic dermatitis with IgE level (N=57) 

 Extrinsic  Intrinsic P value 

IgE level (IU/ml) 677 (397-1911) 69.15 (41-86) <0.001 

*Data represented in median (IQR) 

 

Table 3: Association of severity of disease with IgE level (N=57) 

 Mild Moderate Severe P value 

IgE level (IU/ml) 65 (26-73) 397 (206-565) 2053 (1575.1-3000) <0.001 

*Data represented in median (IQR) 
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Figure 1: Scatterplot showing correlation of IgE level with 

EASI score 

 

 
Figure 2: Scatterplot showing correlation of IgE level with 

IgA 

 

 
Figure 3: Scatterplot showing correlation of IgE level with 

SCORAD score 

 

A strong positive correlation was seen between IgE 

levels and all three clinical scoring systems: SCORAD, IGA, 

and EASI. The Pearson correlation coefficient (r) was very 

high (0.96-0.99) for all three scores (Figure 1, Figure 2, 

Figure 3), with a high Linear R2 score, both of which show 

a high correlation. 

4. Discussion 

The presentation of increased IgE in our study, with the 

increased severity of the disease as seen through increased 

scores, has also been seen in other studies done in the past 

and is attributed to the central role of IgE in the disease 

pathogenesis.20 The findings are specially marked in the 

extrinsic AD. Extrinsic AD is mediated by sensitisation to 

environmental allergens that is dependent on IgE; these 

patients most often have higher levels of IgE in the 

circulation. In extrinsic atopic dermatitis, elevated IgE 

indicates a Th2-driven immune dysregulation. Dendritic cell 

presentation of antigens to Th2 lymphocytes induces IL-4 

and IL-13 release, promoting IgE production. This IgE binds 

to receptors on mast cells and basophils, triggering 

degranulation and inflammatory mediator release upon 

allergen re-exposure. Intrinsic AD, unlike extrinsic, is less 

IgE-dependent, involving complex gene-environment-

immune interactions. While serum IgE may be normal in 

intrinsic AD, localized IgE or alternative pathways can 

contribute to inflammation. The rising AD incidence and IgE 

levels are attributed to environmental factors (pollution, 

hygiene, diet) promoting Th2 responses and genetic 

predispositions (e.g., filaggrin mutations) compromising skin 

barrier function, facilitating allergen sensitisation.21-26  

Similar to our present research, H. Ott et al.,5 Park et 

al.,27 and Kulthanan et al.3  have shown that extrinsic AD is 

associated with significantly elevated total IgE compared to 

intrinsic AD, which exhibits considerably lower levels. This 

immunological distinction, observed across various age 

demographics, emphasizes a key difference in the underlying 

mechanisms of these two AD subtypes. Moreover, studies 

such as Kulthanan et al.30 have also indicated that extrinsic 

AD is significantly more common than intrinsic AD, and this 

increased prevalence coincides with the observed higher IgE 

levels.  Similarly, studies by Basnet et al.13 and Ahmed et al. 

corroborate our finding of a correlation between AD severity 

and elevated IgE, however their studies were focussed on 

children. Dhar et al.16 and Johnson et al.31 similarly reported 

higher IgE in AD patients versus controls, with Johnson et al. 

linking it to respiratory issues. An East German study showed 

significantly elevated IgE in AD-affected children. 

Vaneckova and Bukac et al.12 found a trend of increasing IgE 

with AD severity, though some moderate and severe cases 

had lower levels. Hasmi et al.8 also documented higher IgE 

in AD patients. While many studies, including Salva et al.32 

and Thorsteinsdottir et al.,33 support an association between 

IgE and AD severity, especially in early-onset cases and 

those with FLG mutations, findings are not uniform. Gerner 
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et al.34 observed early-onset severity but also linked allergic 

rhinitis and female sex to severity, differing from our results. 

Our observation of higher IGE levels in extrinsic AD 

was similar to the findings seen in other studies like those by 

H. Ott et al.,5 Park et al.,27 and Kulthanan et al.30 We observed 

a strong correlation between the severity scores and the IgE 

levels, as seen with findings from Brenninkmeijer et al.28 and 

Fölster-Holst et al.,29 who also observed milder disease 

severity in intrinsic AD using SCORAD. However, 

Kulthanan et al.,30 using the EASI score in adult-onset AD, 

found no significant difference in severity between the two 

subtypes. Conversely, Yang et al.19 reported that EASI scores 

did not correlate with subjective AD severity assessments. 

5. Limitation 

Being a hospital-based study, we had a very small sample size 

with no comparison group.  

6. Conclusion 

We did a detailed history taking and IgE measurement, which 

made the findings of our study strong. Our research 

demonstrated a clear link between atopic dermatitis severity 

and serum IgE levels, with more severe cases showing 

substantially higher IgE. Extrinsic atopic dermatitis patients 

presented with both elevated IgE and increased disease 

severity scores compared to those with intrinsic atopic 

dermatitis, indicating distinct clinical and immunological 

features. These findings underscore the clinical importance 

of differentiating between extrinsic and intrinsic atopic 

dermatitis due to their varied severity and immunological 

profiles. The observed correlation between IgE and disease 

severity suggests IgE's potential as a valuable tool for 

monitoring and managing atopic dermatitis. Future 

investigations should be done to understand the mechanisms 

behind these differences and can help to develop tailored 

treatment approaches for the condition. 
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