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Abstract. Background and aim: Atopic dermatitis (AD) is a chronic, relapsing inflammatory skin condition 
frequently associated with food allergies, particularly cow’s milk allergy (CMA). Understanding the prevalence 
of IgE-mediated CMA and its relationship with AD is critical for early diagnosis and management. This study 
aimed to determine the frequency of IgE-mediated cow’s milk allergy and sensitization among children with 
moderate to severe atopic dermatitis attending the Allergy Clinic at Alexandria University Children’s Hospi-
tal. Methods: A prospective cohort study was conducted on 83 children with moderate or severe AD. Detailed 
clinical histories, SCORAD scoring, and skin prick tests (SPT) using commercial milk extract were per-
formed. IgE-mediated CMA was diagnosed based on positive SPT and immediate clinical reactions after milk 
ingestion. Results: Cow’s milk sensitization was detected in 30.1% of patients, while confirmed IgE-mediated 
CMA was found in 19.3%. All allergic children had infantile-onset AD, with a statistically significant associa-
tion between early-onset eczema and milk allergy (P:<0.001). No significant correlations were found between 
CMA and type of early feeding or age of solid food introduction. A majority of allergic children (75%) were 
exclusively breastfed. Conclusions: IgE-mediated cow’s milk allergy is prevalent among children with moderate 
to severe AD in Egypt and is significantly associated with early-onset eczema. These findings highlight the 
need for targeted allergy screening in infants presenting with AD. (www.actabiomedica.it)
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Introduction

Atopic dermatitis (AD) is a chronic inflamma-
tory skin disorder characterized by relapsing pruritic 
eczematous lesions, predominantly affecting children. 
Its global prevalence ranges between 15% and 20%, 
influenced by geographic, genetic, and socioeconomic 
factors (1, 2). AD is often the initial manifestation in 
the “atopic march,” a term describing the sequential de-
velopment of atopic diseases such as food allergy, aller-
gic rhinitis, and asthma. Food allergy (FA), particularly 
in early childhood, is a recognized comorbidity of AD. 
IgE-mediated food allergy is of special clinical concern 
due to its rapid-onset symptoms and potential sever-
ity, ranging from urticaria and gastrointestinal upset to 

anaphylaxis (3- 5). Among food allergens, cow’s milk 
is the most commonly implicated in infants and young 
children (4). IgE-mediated cow’s milk allergy (CMA) 
represents a significant subset of FA, requiring accurate 
identification for proper management (5, 6). The inter-
play between AD and IgE-mediated food allergies is 
multifaceted. Disruption in skin barrier integrity, com-
mon in AD, facilitates transcutaneous sensitization to 
food antigens. This process can lead to the production 
of food-specific IgE antibodies and the development of 
systemic allergic responses (7, 8). In turn, food allergies 
can aggravate eczema severity, especially in younger 
children with early-onset AD (9-15).

The prevalence of CMA among children with AD 
varies across populations, with reported sensitization 
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rates ranging from 20% to 40% (16-18). This variation 
reflects differences in genetic susceptibility, environ-
mental exposures, dietary practices, and diagnostic ap-
proaches. While this relationship has been explored in 
several countries, including South Africa, Switzerland, 
and Greece, there is a paucity of data from Middle 
Eastern and North African regions. Understand-
ing the prevalence and clinical associations of 
IgE-mediated CMA in children with AD in Egypt is 
crucial for improving diagnostic and therapeutic strat-
egies. This study aimed to determine the frequency of 
cow’s milk sensitization and confirmed IgE-mediated 
allergy in Egyptian children with moderate to severe 
AD. Additionally, the study investigated the relation-
ship between milk allergy and early-life factors, in-
cluding age at eczema onset, infant feeding practices, 
and solid food introduction.

Patients and Methods

Setting, study population and research design

This prospective cohort study was conducted 
over a 12-month period from July 2023 to June 2024 
at the Allergy Clinic of Alexandria University Chil-
dren’s Hospital (AUCH), a major tertiary care referral 
center in Egypt. Eighty-three children and adoles-
cents, aged between 6 months and 15 years, who were 
diagnosed with moderate to severe atopic dermatitis 
(AD) and referred for allergy evaluation, were enrolled 
in the study. Eligible criteria for study inclusion were:  
(a) children aged 6 months to 15 years; (b) clini-
cal diagnosis of moderate to severe AD based on the 
objective SCORAD index, and (c) attendance at the 
AUCH Allergy Clinic during the study period. Exclu-
sion criteria included: (a) mild AD; (b) previously con-
firmed diagnosis of cow’s milk allergy; (c) presence of 
chronic systemic illnesses or immunodeficiencies, and 
(c) use of systemic antihistamines or corticosteroids 
within one week prior to skin testing.

Clinical assessment and data collection

Each child underwent a standardized clinical 
evaluation, which included: (a) a detailed history: age 

of eczema onset, feeding practices in the first 4 months 
(exclusive breastfeeding, formula, or mixed feeding), 
age at introduction of solid foods, immediate aller-
gic reactions to cow’s milk, and family history of at-
opic diseases (eczema, asthma, or allergic rhinitis); (b) 
physical examination and dermatological assessment, 
and (c) severity of AD assessed using the objective 
SCORAD index, categorized as: Mild: <15; Moder-
ate: 15–40 or Severe: >40 (19,20).

Skin Prick Testing (SPT)

SPT was performed using commercial cow’s milk 
extract (Omega Laboratories, Montréal, Canada), fol-
lowing the European Academy of Allergy and Clinical 
Immunology guidelines (21). Testing was conducted 
on the volar forearm, and a wheal diameter ≥3 mm 
greater than the negative control was considered 
positive.

Definitions of clinical outcomes

	- Milk Sensitization: was defined as a positive 
SPT to cow’s milk extract without a his-
tory of clinical symptoms following milk 
ingestion (22).

	- IgE-mediated Cow’s Milk Allergy (CMA): 
was defined as a positive SPT result accompa-
nied by a consistent clinical history of imme-
diate allergic symptoms following ingestion of 
cow’s milk (22).

Statistical analysis

All data were analyzed using SPSS version 26.0 
(IBM Corp., Armonk, NY, USA). Continuous varia-
bles were expressed as mean ± standard deviation (SD) 
or median with interquartile range (IQR), depending 
on distribution, Categorical variables were presented 
as frequencies and percentages. Group comparisons 
were conducted using the Chi-square test or Fisher’s 
exact test for categorical variables, and Mann-Whitney 
U or Kruskal-Wallis tests for continuous variables. A 
p-value ≤ 0.05 was considered statistically significant.
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Ethics

The present study has been extracted from a thesis 
in Pediatrics presented by doctor HG. The Faculty of 
Medicine for Postgraduate Studies of the Faculty of 
Medicine, Alexandria University has approved its par-
tial publication. The study was approved by the Eth-
ics Committee of the Faculty of Medicine, Alexandria 
University, (date of release was 16/6/2022, serial num-
ber 0201689). All data were anonymized, and patient 
confidentiality was strictly maintained. in accordance 
with principles of the Declaration of Helsinki and its 
later amendments in 2020 (www.wma.net).

Results

Demographic data

A total of 83 children diagnosed with moder-
ate to severe atopic dermatitis (AD) were enrolled 
in the study. Of these, 50 (60.2%) were males and  
33 (39.8%) were females, resulting in a male-to-female 
ratio of approximately 1.5:1. The mean age at the time of 
enrollment was 6.06 ± 3.29 years (range: 0.58–15 years),  
with a median age of 6 years (interquartile range 
[IQR]: 3.42–8 years). Most of the participants (80.7%) 
resided in urban areas, while 19.3% lived in rural set-
tings. Based on the age of onset of eczema, 78.3% of 
patients had infantile-onset AD (<2 years), 18.1% had 
preschool-onset (2–<6 years), and 3.6% had school-
age onset (6–<12 years). The mean age of eczema onset 
was 1.19 ± 1.66 years, with a median of 0.5 years (IQR: 
0.25–1 year). Regarding feeding practices, 56 children 
(67.5%) were exclusively breastfed during the first four 
months of life, while 10 (12.0%) were formula-fed, and 
17 (20.5%) received both breast milk and formula. The 
introduction of solid foods occurred after 6 months in 
55 patients (66.3%) and before 6 months in 28 patients 
(33.7%). A positive family history of atopic dermatitis 
was reported in 38 children (45.7%), with 16 (19.3%) 
having an affected parent and 22 (26.5%) having an 
affected sibling. A positive family history of atopic 
dermatitis was reported in 38 children (45.7%), with 
16 (19.3%) having an affected parent and 22 (26.5%) 
having an affected sibling.

Milk sensitization and cow’s milk allergy

Out of the 83 children with moderate to severe 
atopic dermatitis, 25 patients (30.1%) were sensitized 
to cow’s milk based on positive skin prick test (SPT) 
results. Among these, 16 children (19.3%) met the di-
agnostic criteria for IgE-mediated cow’s milk allergy, 
exhibiting both positive SPT results and a consist-
ent clinical history of immediate allergic symptoms 
following milk ingestion. These findings indicate a 
notably high burden of cow’s milk sensitization and 
confirmed allergy in children with moderate to severe 
AD, reinforcing the clinical relevance of assessing food 
allergies in this population. While some children with 
positive SPTs did not meet the clinical threshold for  
allergy (i.e., sensitized but not allergic), nearly two-
thirds of sensitized individuals progressed to clini-
cal allergy, which underscores the importance of 
distinguishing between mere sensitization and true 
IgE-mediated allergy in AD patients. Approximately 
30.1% of patients showed milk sensitization, while 
19.3% had clinically confirmed IgE-mediated cow’s 
milk allergy. A notably higher percentage of patients 
were not sensitized (69.9%) or not allergic (80.7%), 
indicating that while cow’s milk is a common allergen, 
the majority of children with AD in this cohort did 
not present with milk allergy (Figure 1).

The chart highlights the distinction between sen-
sitization and true clinical allergy, emphasizing the 
importance of combining skin testing with clinical his-
tory in diagnosis. Figure 2 illustrates that the majority 
of children with atopic dermatitis (69.9%) were nei-
ther sensitized nor allergic to cow’s milk, while a no-
table proportion (30.1%) showed either sensitization 
or confirmed IgE-mediated allergy. This highlights the 
clinical importance of screening for cow’s milk allergy 
in children with moderate to severe AD.

The association between cow’s milk sensitization 
or allergy and selected clinical parameters in children 
and adolescents with atopic dermatitis (AD) (n = 83) 
is presented in Table 1. The study population was cat-
egorized into three groups: those without sensitization 
or allergy (n = 58), those with IgE-mediated cow’s 
milk allergy (n = 16), and those who were sensitized 
without clinical allergy (n = 9). The table compares the 
age of eczema onset, type of feeding during the first 
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sensitization and allergy (P: < 0.001). Children with 
IgE-mediated cow’s milk allergy had a significantly 
earlier onset of eczema (mean: 0.13 ± 0.09 years) com-
pared to non-allergic and non-sensitized groups. This 
supports the concept that early-onset atopic dermatitis 

four months of life, and the timing of solid food intro-
duction among the three groups, with corresponding 
statistical tests and significance levels.

A statistically significant association was found 
between the age of eczema onset and cow’s milk 

Figure 1. Distribution of the studied cases according to milk food allergy and 
sensitization to milk (n = 83).

Figure 2. Proportion of children and adolescents with atopic dermatitis according to 
milk sensitization and IgE-mediated cow’s milk allergy (n = 83).
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Table 1. Association between cow’s milk sensitization/allergy and clinical parameters in children and adolescents with atopic 
dermatitis (n = 83)

Parameter

Non-sensitized 
/ Non-allergic 

(n = 58)
IgE-mediated 

Allergy (n = 16)
Sensitized 

Only (n = 9) Statistical Test P-value

Age of onset of eczema (years) Kruskal-Wallis  
(H) = 29.991

< 0.001*

Min – Max 0.08 – 8.00 0.08 – 0.33 0.08 – 4.00

Mean ± SD 1.53 ± 1.82 0.13 ± 0.09 0.92 ± 1.19

Median 
(IQR)

0.75
(0.50–2.00)

0.08
0.08–0.13)

0.50
(0.50–0.75)

Feeding in the first 4 months Fisher’s Exact  
Test = 4.745

0.276

Breastfeeding
(N and %)

39
(67.2%)

12
(75.0%)

5
(55.6%)

Formula
(N and %)

5
(8.6%)

3
18.8%)

2
(22.2%)

Mixed
(N and %)

14
(24.1%)

1 
(6.3%)

2 
(22.2%)

Age of solid food introduction Chi-square  
(χ²) = 2.065

0.356

Before 6 months
(N and %)

22
(37.9%)

3
(18.8%)

3
(33.3%)

After 6 months
(N and %)

36
(62.1%)

13
(81.3%)

6
(66.7%)

Abbreviations: SD = Standard Deviation; IQR = Interquartile Range; H = Kruskal-Wallis test; FET = Fisher’s Exact Test; χ² = Chi-Square Test.  
*Statistically significant at P: < 0.05.

is a risk factor for developing food allergies, possibly 
due to immune priming via impaired skin barriers. No 
statistically significant associations were found between 
type of feeding in the first 4 months or the age of first 
solid food introduction and milk allergy or sensitization  
(P: 0.276 and 0.356, respectively). These findings sug-
gest that early feeding practices in this cohort did not 
significantly influence the development of milk allergy. 
The distribution of early feeding patterns—breastfeed-
ing, formula feeding, and mixed feeding—among chil-
dren with atopic dermatitis, stratified by their cow’s milk 
sensitization and allergy status is illustrated in Figure 3. 
The three groups compared include children who were 
non-sensitized/non-allergic, those with IgE-mediated 
cow’s milk allergy, and those who were sensitized only. 
This helps highlight potential differences in early nu-
tritional exposures that may be associated with allergic 
outcomes in this population.

While exclusive breastfeeding was the most 
common feeding method across all groups, its highest 
prevalence was observed in the IgE-mediated allergy 
group (75%), followed by the non-sensitized group 
(67.2%), and lowest in the sensitized-only group 
(55.6%). Interestingly, formula feeding and mixed 
feeding were slightly more frequent in sensitized- 
only children compared to those with confirmed 
allergy. However, these differences were not statis-
tically significant (P: 0.276), suggesting that early 
feeding type alone may not be a strong independent 
predictor of milk sensitization or allergy in children 
with atopic dermatitis. The chart helps to contextual-
ize the variation in early-life dietary exposures but 
reinforces that other factor, such as age of eczema 
onset or genetic predisposition, may play a more 
prominent role in the development of IgE-mediated 
cow’s milk allergy.
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with IgE-mediated CMA having developed AD dur-
ing infancy. This supports the “atopic march” model 
and the concept of epicutaneous sensitization. Stud-
ies from Taiwan (19) and South Africa (11) also ob-
served that early-onset eczema significantly increases 
the risk of food allergy, particularly to milk and egg. 
The likely mechanism involves disruption of the skin 
barrier, allowing allergen entry and sensitization via 
antigen-presenting cells, particularly in the absence 
of prior oral exposure to those proteins (7, 20-22). 
Regarding feeding type in the first four months, our 
study found no statistically significant association with 
the development of cow’s milk allergy or sensitization  
(P: 0.276). This finding is consistent with a study by 
Mailhol et al (23), who found that breastfeeding had no 
protective or risk-enhancing effect on food allergy de-
velopment in children with AD. However, contrasting 
data from Kim et in Korea indicated that breastfeed-
ing was associated with increased food sensitization, 
although not with clinical allergy. The discrepancy 
between these studies may relate to differences in ma-
ternal allergen exposure, gut microbiota modulation, 
and genetic predispositions that alter immune toler-
ance pathways. The age of first solid food introduction 
was also not significantly associated with milk allergy 

Discussion

This study explored the prevalence of IgE-mediated  
cow’s milk allergy and sensitization in children with 
moderate to severe atopic dermatitis (AD), and ana-
lyzed associations with demographic and early-life nu-
tritional factors. The findings align with many global 
studies while offering region-specific insight from 
Egypt. Our study found that 30.1% of children were 
sensitized to cow’s milk, and 19.3% had confirmed 
IgE-mediated cow’s milk allergy. These findings are 
comparable to reports from Greece, where Mavroudi 
et al , (13) found a 35% milk sensitization rate in chil-
dren with AD, and South Africa, where Gray et al (11) 
reported food sensitization rates of 27%, with milk be-
ing one of the top allergens, Similarly, a Swiss study by 
Eigenmann et al (18)) noted milk sensitization in 31% 
of AD patients. These similarities suggest that cow’s 
milk remains a prominent food allergen across popu-
lations. However, lower prevalence rates have been 
reported in other settings, likely due to regional dif-
ferences in dietary exposure, allergy testing protocols, 
and genetic backgrounds. A notable finding in our 
cohort was the strong association between early-onset 
eczema and milk allergy, with all children diagnosed 

Figure 3. Early feeding patterns in children with atopic dermatitis by cow’s milk sensitization and 
allergy status.
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