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Background: Chronic Spontaneous Urticaria (CSU) and Atopic Dermatitis (AD) 

are both immune-mediated inflammatory skin disorders that often co-exist 

with other atopic conditions such as asthma and allergic rhinitis. Their shared 

immunopathological pathways raise the question of a possible interrelationship.

Objective: To evaluate the prevalence, clinical features, and immunological 

profiles of AD in patients with CSU and to explore implications for diagnosis 

and treatment.

Methods: 425 CSU patients treated in Northern Israel between 2021 and 2024, 

were retrospectively analyzed. Disease activity was assessed using the Urticaria 

Activity Score-7 (UAS7) and Investigators’ Global Assessment (IGA) for AD. The 

prevalence of asthma, total serum IgE levels, and therapeutic responses 

were evaluated.

Results: Among the 425 CSU patients, 42 (10%) were also diagnosed with AD. 

Co-morbid patients had a higher frequency of asthma (40%) and high total 

IgE levels (67%) compared to CSU-only patients. A substantial subset of co- 

morbid cases required biologic treatments with Dupilumab, offering benefit in 

AD-dominant cases unresponsive to Omalizumab. Severe CSU was more 

prevalent in the CSU + AD group (though the prevalence was not statistically 

significant).

Conclusion: CSU and AD frequently co-exist, likely due to overlapping T-cell– 

mediated immunopathogenic mechanisms. High total IgE and asthma 

comorbidity may indicate an underlying AD component in CSU patients. 

Recognition of this overlap is essential for appropriate therapeutic decision- 

making, including potential escalation to biologic agents targeting T-cell 

cytokine pathways.
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Introduction

Atopy is frequently presented as a collection of comorbid conditions. With this in 

mind, the co-existence of autoimmune skin diseases, namely, alopecia areata (AA) or 

vitiligo with chronic spontaneous urticarial (CSU) and atopic dermatitis (AD) was 

previously reported. Pooled analysis of three studies found higher odds ratios (OR) 

of AD patients with vitiligo and in four other studies, higher OR of AD was 

recorded in patients with alopecia totalis compared with those with patch alopecia 
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(OR, 1.22; 95% CI, 1.01–1.48, p < 0.04)) (1). In another study, the 

OR of having CSU with AA was 6.15 (4.06–9.32; p < 0.001). In 

addition, among AA patients, there was higher prevalence of 

AD, allergic rhinitis and asthma than in the control group (2). 

The association of CSU with many atopic diseases was assessed 

in a nationwide population-based study including; 9,332 

patients with CSU and 37,328 controls, matched for age and 

sex. In this study, CSU was strongly associated with many 

immune-mediated in8ammatory diseases such as allergic 

rhinitis, asthma, and AD (3). Consistent with this, medical 

records of 1.108.833 adolescents were reviewed in another 

nationwide population study. 6,617 (0.6%) of those adolescents, 

suffered from CSU. In this study, CSU patients were 

significantly more likely to have allergic diseases including 

allergic rhinitis (OR, 2.9, 95% CI, 2.71–3.11), and AD (OR, 

2.35, 95% CI, 2.03–2.72) (4). In a later study, a systemic review 

and meta-analysis was performed to assess the association of 

CSU, AD and asthma. In thirty-eight studies, pooled point 

prevalence of AD in CSU patients was 7% (5%–11%, 12 = 99%) 

and of asthma was 12% (9%–15%, 12 = 100%). Pooled point 

prevalences of atopic disorders among patients with CSU were 

comparable to the general population. However, studies that 

compared the prevalence of atopic disorders in CSU with 

controls from the same population found an increased risk of 

atopic disorders in CSU patients (5). CSU can serve as a 

potential factor or further potential risk factor for progression 

of the atopic march. The importance of understanding and 

defining the association between immune-mediated skin 

diseases is necessary because the treatment of one condition 

in8uences the others, and the development of one may be 

followed by the development of another. In our study, we 

aimed to assess the prevalence and characteristics of AD in a 

large cohort of CSU patients followed in our outpatient clinics 

in the North of Israel.

Patients and methods

Four hundred and twenty-five CSU patients (295 women, 

age 19–64 years, and 130 men, age 17–69 years) were followed 

in our two large outpatient clinics in the North of Israel 

between 2021 and 2024. CSU disease activity was defined 

using Urticaria Activity Score-7 (UAS7) (6). CSU disease 

duration was between 1 and 5 years). During the whole period 

of follow-up, 42 patients (10%) presented with classical co- 

morbid episodes of AD (23 women, age 32–59 years; and 19 

men, age 41–64 years). Atopic dermatitis was diagnosed based 

on the Hanifin and Rajka criteria (7) and modified by 

Wollenberg et al. (8). The commonly used Investigators’ 

Global Assessment (IGA) defined AD disease activity (9). Both 

groups: (CSU-383 patients and CSU + AD-42 patients) were 

assessed for the co-presence of asthma, and the level for 

serum total IgE and IgG anti-TPO. High total IgE levels were 

defined as >150 IU/ml and high IgG anti-TPO as >35 IU/ml. 

In addition, treatment decisions were applied according to the 

individual clinical status.

Statistical analysis

Statistical comparisons were conducted between CSU and 

CSU + AD patients. Severity distributions were compared using 

the Chi-square test of independence. Due to small expected 

counts in some cells, Fisher’s exact test was used for binary 

variables (asthma and IgE). A significance level of 0.05 was 

applied to all tests. Statistical analyses were performed using 

GraphPad Prism.

Results

Characteristics of CSU patients

Ninety-seven of 383 CSU patients (25%) were defined as 

having a mild disease (UAS <12 points) and were adequately 

controlled with antihistamines only. Of these, 12 patients (12%) 

had high levels of total IgE (170–210 IU/ml) and nine (10%) 

had high IgG anti-TPO. Hundred and sixty (42%) were 

considered moderate (UAS7-12–30 points) and were reasonably 

controlled with high doses of anti-histamines and in some 

montelukast was added. Among these, high levels of total IgE 

(180–310 IU/ml) was recorded in 35 (22%) patients, and 31 

(19%) had high IgG anti-TPO. Hundred and twenty-six (33%) 

patients were defined as having severe CSU (UAS 7 > 30 points). 

UAS7 was assessed in all CSU patients at baseline before the 

initiation of high doses of antihistamines or omalizumab), 

Severe CSU patients were effectively treated with omalizumab, 

achieving a clinical response between good to excellent. Of 

these, 34 (27%) patients had high levels of total IgE (220– 

390 IU/ml) and 31 (26%) had high IgG anti-TPO. Both high 

total IgE and high anti-TPO were found to be in 34 (9%) of 

patients Bronchial asthma was diagnosed in 49 (13%) of all CSU 

patients, mostly controlled with standard doses of inhaled 

steroids. Among these high total IgE was noticed in 14/49 

(28%). Characteristics of patients with CSU and AD co- 

morbidity: Of all 42 patients eight patients (19%) were defined 

as having mild CSU, fifteen (36%) were moderate and 19 (45%) 

had severe CSU and were treated with omalizumab. High total 

IgE was recorded in 28/42 patients (67%) and high IgG anti- 

TPO in 19% of patients. Both high total IgE and high anti-TPO 

were found in only 2 (5%) of these patients. Bronchial asthma 

was co-present in 17 (40%) patients (Table 1 and Figure 1). Of 

these high total IgE was recorded in 9/17 (53%). Of all 42 

patients with CSU and AD patients, 23 (55%) were classified as 

mild AD (IGA1) and were well controlled with periodic topical 

steroids and antihistamines. The other 19 patients in whom AD 

was co-present with CSU, the disease was classified as moderate- 

severe (IGA 2–3), and required a systemic therapeutic approach. 

Of these 10/19 (53%) patients, AD was poorly controlled and 

was considered to be the dominant problem. The possibility of 

switching omalizumab to another biological treatment was 

raised. In three patients, due to their high AD disease severity 

(IGA 3–4), the treatment was switched from omalizumab to 

dupilumab. In this respect, dupilumab is a well-approved and 
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highly beneficial biological drug for severe AD. In many recent 

studies, dupilumab was also shown to be a possible option for 

treating CSU, mainly those who were resistant to omalizumab. 

In our three patients, IGA score was decreased to 1–2 points, 

and CSU activity remained stable with UAS7 around 6–8 points.

Discussion

Chronic Spontaneous Urticaria (CSU) and Atopic Dermatitis 

(AD) are prevalent immune-mediated in8ammatory skin diseases 

that often coexist with allergic rhinitis, asthma, and food allergies. 

The shared immune features of these disorders include T cell 

activation, mast cell involvement, total IgE, and elevated 

in8ammatory mediators such as IL-4, IL-13, IL-17, and IL-31. 

In CSU, both systemic and local immune responses involve Th1, 

Th2, Th17, and Th22 cells, correlating with disease severity. 

These cytokines and T cell infiltrates contribute to skin 

in8ammation, pruritus, and tissue remodeling (10, 11). 

Similarly, AD exhibits a shift from Th2 to Th1 dominance in 

chronic stages, with overlapping cytokine profiles, underscoring 

a common immunological basis. The release of TNF-α, IFN-γ, 
IL-17, and other mediators such as MMP-9 by mast cells in 

both CSU and AD, contribute to T-cell recruitment and 

extravasation in lesional skin (12). The above pro-in8ammatory 

cytokines are major players in the development of skin 

eczematous in8ammation, itch and keratinocyte apoptosis. 

Autoimmunity appears to play a central role in both diseases. 

IgE antibodies and autoreactive T cells directed against skin- 

specific antigens are well documented in CSU but have been 

also implicated in AD. These findings support the notion that 

CSU and AD may share autoimmune triggers, which might 

explain their possible co-occurrence (13, 14). Our study 

demonstrated that CSU patients with concurrent AD exhibited 

more severe CSU (though of no statistical significance) and 

more frequently had asthma and high serum IgE levels, 

suggesting both CSU and AD to be frequent conditions during 

the atopic march. Yet, as it is shown in many studies, these 

patients have increased infiltrates of Th1, Th2 and Th17 cells, 

significantly higher than that of CSU-only patients. This clinical 

observation aligns with the emerging understanding that in 

patients with high T-cell activity or coexisting atopic conditions, 

T-cell targeted therapies may be more effective. Notably, these 

patients, especially those of poor response to Omalizumab 

necessitated the targeting of T cells, namely, the switch to 

Dupilumab, and in some cases the consideration of applying 

FIGURE 1 

Presents the percentages of the following categorical variables: severity (mild, moderate, severe), presence of asthma, high total IgE and IgG anti- 

TPO, compared between CSU and CSU + AD. ns. not significant, ***p-value < 0.001.

TABLE 1 Characteristics of CSU patients: the table describes disease 
severity (mild, moderate and severe), asthma comorbidity, high total 
levels of IgE, number of patients with high IgG anti-TPO and high levels 
of IgE and anti-TPO simultaneously.

CSU characteristic CSU 
n = 383

CSU + AD 
n = 42

P 

value

Mild 97 (25%) 8 (19%) ns

Moderate 160 (42%) 15 (36%) ns

Severe 126 (33%) 19 (45%) ns

Asthma 49 (13%) 17 (40%) ***

High total IgE 81 (21%) 28 (67%) ***

High IgG anti-TPO 71 (18%) 8 (19%) ns

High both IgE and anti- 

TPO

34 (9%) 2 (5%) ns

ns, not significant.

***P value < 0.0001.
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anti-IL-17 or JAK-inhibitors. It also supports the potential role of 

personalized medicine, guided by biomarkers in managing 

complex cases. Biomarkers such as total IgE, autologous serum 

test, and cytokines such as IL-4, IL-13 and IL-17, may serve 

beyond the diagnosis of skin diseases such as CSU and AD, 

offering insights into therapeutic monitoring. However, most of 

these biomarkers hold more scientific than clinical values and 

reveal limited specificity (15). A multidisciplinary approach is 

crucial for optimizing outcomes in these patients. Larger cohorts 

and long-term follow-up studies are required to validate these 

findings and better define the CSU-AD overlap condition. The 

growing use of biologics in dermatology emphasizes the need 

for individualized treatment strategies informed by 

immunological markers and clinical presentation.

Data availability statement

The raw data supporting the conclusions of this article will be 

made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by BNZ Medical 

Center Helsinki Commitee. The studies were conducted in 

accordance with the local legislation and institutional 

requirements. Written informed consent for participation was 

not required from the participants or the participants’ legal 

guardians/next of kin in accordance with the national legislation 

and institutional requirements.

Author contributions

ET: Conceptualization, Data curation, Formal analysis, 

Investigation, Methodology, Supervision, Writing – original 

draft, Writing – review & editing. RM: Investigation, 

Methodology, Software, Writing – original draft, Writing – 

review & editing. ZV: Conceptualization, Data curation, Formal 

analysis, Investigation, Methodology, Supervision, Writing – 

original draft, Writing – review & editing.

Funding

The author(s) declare that no financial support was received 

for the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 

absence of any commercial or financial relationships that could 

be construed as a potential con8ict of interest.

Generative AI statement

The author(s) declare that no Generative AI was used in the 

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 

article has been generated by Frontiers with the support of 

artificial intelligence and reasonable efforts have been made to 

ensure accuracy, including review by the authors wherever 

possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 

authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 

or endorsed by the publisher.

References

1. Mohan GC, Silverberg JI. Association of vitiligo and alopecia areata with atopic 
dermatitis: a systematic review and meta-analysis. JAMA Dermatol. (2015) 151:522–8. 
doi: 10.1001/jamadermatol.2014.3324

2. Magen E, Chikovani T, Waitman DA, Kahan NR. Association of alopecia areata 
with atopic dermatitis and chronic spontaneous urticaria. Allergy Asthma Proc. 
(2018) 39:96–102. doi: 10.2500/aap.2018.39.4114

3. Chiu H-Y, Muo C-H, Sung F-C. Associations of chronic urticarial with atopic 
and autoimmune comorbidities: a nationwide population-based study. Int 
J Dermatol. (2018) 57:822–9. doi: 10.1111/ijd.14000

4. Rosman Y, Hershko AY, Meir-Shafrir K, Kedem R, Lachover-Roth I, Mekori YA, 
et al. Characterization of chronic urticarial and associated conditions in a large 
population of adolescents. J Am Acad Dermatol. (2019) 81:129–35. doi: 10.1016/j. 
jaad.2019.02.034

5. Zhang DG, Zahid JA, Ali Z, Thomsen SF. Risk of atopic disorders in patients 
with chronic urticarial: a systematic review and met-analysis. Dermatology. (2023) 
239:32–44. doi: 10.1159/000525870

6. Zuberbier T, Abdul Latiff AH, Abuzakouk M, Aguillina S, Asero R, Baker D, 
et al. The international EAACI/GA2LEN/EuroGuiDerm/APAAACI guidelines for 
the definition, classification, diagnosis, and management of urticarial. Allergy. 
(2022) 77:734–66. doi: 10.1111/all.15090

7. Eichenfield LF, Hanifin JM, Luger TA, Stevens SR, Pride HB. Consensus 
conference on pediatric atopic dermatitis. J Am Acad Dermatol. (2003) 49:1088–95. 
doi: 10.1016/S0190-9622(03)02539-8

8. Wollenberg A, Christen-Zach S, Taieb A, Paul C, Thyssen JP, de Bruin-Weller M, 
et al. ETFAD/EADV eczema task force 2020 position paper on diagnosis and 
treatment of atopic dermatitis in adults and children. J Eur Acad Dermatol 
Venerol. (2020) 34:2717–44. doi: 10.1111/jdv.16892

9. Rehal B, Armstrong AW. Health outcome measures in atopic dermatitis: a 
systematic review of trends in disease severity and quality-of-life instruments. 
1985–2010. PLoS One. (2011) 6:e17520. doi: 10.1371/journal.pone.0017520

10. Chen Q, Zhong H, Chen WC, Zhai Z, Zhou Z, Song Z, et al. Different 
expression patterns of plasma Th1, Th2, Th17 and Th22-related cytokines 

Toubi et al.                                                                                                                                                              10.3389/falgy.2025.1681375 

Frontiers in Allergy 04 frontiersin.org

https://doi.org/10.1001/jamadermatol.2014.3324
https://doi.org/10.2500/aap.2018.39.4114
https://doi.org/10.1111/ijd.14000
https://doi.org/10.1016/j.jaad.2019.02.034
https://doi.org/10.1016/j.jaad.2019.02.034
https://doi.org/10.1159/000525870
https://doi.org/10.1111/all.15090
https://doi.org/10.1016/S0190-9622(03)02539-8
https://doi.org/10.1111/jdv.16892
https://doi.org/10.1371/journal.pone.0017520


correlate with serum autoreactivity and allergen sensitivity in chronic 
spontaneous urticaria. J Eur Acad Dermatol Venerol. (2018) 32:441–8. doi: 10. 
1111/jdv.14541

11. Lin W, Zhou Q, Lin C, Ying M, Xu S. Increased serum IL-17, IL-31, IL-33 levels 
in chronic spontaneous urticaria. Sci Rep. (2017) 7:1–6. doi: 10.1038/s41598-017- 
18187-z

12. Zhou B, Li J, Lin R, Zhu L, Peng C. The role of crosstalk of immune 
cells in pathogenesis of chronic spontaneous urticaria. Front Immunol. (2022) 
13:879754. doi: 10.3389/fimmu.2022.879754

13. Auyeung P, Mittag D, Hodgkin PD, Harrison LC. Autoreactive T cells in 
chronic spontaneous urticaria target the IgE fc receptor Iα subunit. J Allergy Clin 
Immunol. (2016) 138:761–8. doi: 10.1016/j.jaci.2016.04.036

14. De Bruyn Carlier T, Badloe FM, Ring J, Gutermuth J, Krohn IK. Autoreactive 
T cells and their role in atopic dermatitis. J Autoimmun. (2021) 120:102634. doi: 10. 
1016/j.jaut.2021.102634

15. Tan IJ, Podwojniak A, Parikh A, Cohen BA. Precision dermatology: a review of 
molecular biomarkers and personalized therapies. Curr Issues Mol Biol. (2024) 
46:2975–90. doi: 10.3390/cimb46040186

Toubi et al.                                                                                                                                                              10.3389/falgy.2025.1681375 

Frontiers in Allergy 05 frontiersin.org

https://doi.org/10.1111/jdv.14541
https://doi.org/10.1111/jdv.14541
https://doi.org/10.1038/s41598-017-18187-z
https://doi.org/10.1038/s41598-017-18187-z
https://doi.org/10.3389/fimmu.2022.879754
https://doi.org/10.1016/j.jaci.2016.04.036
https://doi.org/10.1016/j.jaut.2021.102634
https://doi.org/10.1016/j.jaut.2021.102634
https://doi.org/10.3390/cimb46040186

	Co-existence of chronic spontaneous urticaria with atopic dermatitis: clinical and immunological perspectives
	Introduction
	Patients and methods
	Statistical analysis

	Results
	Characteristics of CSU patients

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


