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ABSTRACT 
Objectives: In the first two years of life, patients with cutaneous manifestations with suspicion of food allergy 
are frequently referred to clinicians in daily practice. The aim of this study was to investigate the frequency of 
food allergy (FA) in infants presenting with cutaneous manifestations.  
Methods: Patients aged <2 years with suspected food allergy and cutaneous manifestations who were admitted 
to the pediatric immunology and allergy outpatient clinic at Sincan Training and Research Hospital were in-
cluded. Demographic, clinical and laboratory features of patients were recorded. The severity of atopic der-
matitis (AD) was classified using the SCORing AD index. 
Results: The study included 217 children with a median age of 9.7 months (IQR 5.8-13.6) (55.8% males). AD 
(77.9%) was the most common skin manifestation in all patients. Other cutaneous manifestations were ur-
ticaria/angioedema (12.4%) and flushing (9.7%). 23 (13.6%) patients were classified as moderate-severe AD 
and 146 (86.4%) patients as mild AD. The age at diagnosis is lower in the moderate-severe AD group [9 months 
(IQR 4-15)] compared to the mild AD group [14 months (IQR 9-18)] (P=0.011). In all AD patients, food allergy 
was detected in 54 (32%) patients. The percentage of food allergy was higher in the moderate-severe AD group 
(82.6%) than in the mild AD group (24%) (P=<0.001). Multiple FA was shown in 13 (7.7%) patients and the 
percentage of Multiple FA was higher in the moderate-severe AD group (21.7%) than in the mild AD group 
(5.5%) (P=0.018). When the most common food allergies were compared, hen's egg and cow's milk allergy 
were found to be higher in the moderate-severe AD group [(56.5%) vs. (47.8%)] than in the mild AD group 
[(18.5%) vs. (9%)] (P=<0.001 and P<0.001, respectively). Forty oral food challenges (OFC) tests were per-
formed on patients who were found to have food sensitivity and all passed. In 58 (26.7%) patients, food allergy 
was identified and food elimination was started. In 54 (24.8%) patients with AD culprit food was eliminated 
from the diet. No food allergy was found in any patient presenting with flushing. Cow's milk allergy was found 
in two patients and hen's egg allergy in two patients who presented with urticaria. 
Conclusions: We identified food allergy in only one out of every four patients presenting with suspected food 
allergy and cutaneous manifestations. Correct evaluation of hypersensitivity reactions to foods is important to 
avoid unnecessary food elimination from infants' diet.  
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T he skin is one of the most common targeted 
organs in food hypersensitivity reactions. 
Clinical manifestations are classified into 

IgE-mediated reactions (flushing, urticaria, an-
gioedema), cell-mediated reactions (dermatitis her-
petiformis and contact dermatitis) and mixed 
IgE-mediated and cell-mediated reactions (atopic der-
matitis [AD]) [1, 2]. AD is the most common inflam-
matory cutaneous disease characterized by pruritic, 
repetitive lesions [3]. Immunological, genetic, and en-
vironmental factors play an important role in the 
pathophysiology of AD, which is thought to cause skin 
barrier disorder and chronic inflammation in the skin 
[4]. The effect of food allergy on the pathogenesis and 
severity of this condition is controversial. In AD, the 
allergic sensitization process called atopic march is 
thought to occur in the form of food allergy in early 
childhood [5, 6]. Food allergens can cause urticarial 
lesions, pruritus, and eczematous exacerbations, espe-
cially in susceptible infants [7]. Particularly, patients 
with severe atopic dermatitis in the early ages should 
be evaluated for food allergy. It is necessary to per-
form a skin test and/or determine the serum level of 
specific IgE antibodies to confirm food allergen sen-
sitization [8]. The compatibility of the history and lab-
oratory findings with the allergy clinic in the patient 
should be questioned. The diagnosis should be con-
firmed by oral food challenges (OFC) tests [2, 9]. In 
the first 2 years of life, parents perceive a higher rate 
of food hypersensitivity than objectively assessed food 
hypersensitivity [10]. Therefore, in case of suspicion 
of food allergy, the patient should be examined in de-
tail and allergy tests should be performed to avoid un-
necessary food elimination. In this study, we aimed to 
investigate the frequency of food allergy in infants 
presenting with skin manifestations and suspected 
food allergy. 
 
 
METHODS 
 
Study Population 
The study included children aged <2 years with sus-
pected food allergies who were admitted to the pedi-
atric immunology and allergy outpatient clinic at 
Sincan Training and Research Hospital between De-
cember 2023 and September 2024. In this retrospec-

tive study, there were 317 patients with suspected food 
allergies, and patients with gastrointestinal symptoms 
and other food allergy symptoms were excluded. A 
total of 217 patients with cutaneous manifestations 
were analyzed. Cutaneous manifestations were cate-
gorized as urticaria/angioedema, flushing, and atopic 
dermatitis [11]. From the patients' medical records, we 
collected information regarding gender, age, present-
ing symptoms, absolute eosinophils count, skin prick 
test (SPT), sIgE, total serum IgE, and OFC results. 
      Multiple food allergy (≥2 allergens) was specified 
as more than one type of food group.  The diagnosis 
of AD was defined according to international guide-
lines and the diagnostic criteria of Hanifin and Rajka. 
SCORing AD (SCORAD) index was used to assess 
the severity of AD. Patients with a SCORAD index 
<25 were categorized as mild AD; patients with a 
SCORAD index between 25-50 were categorized as 
moderate AD; and patients with a SCORAD index 
>50 were categorized as severe AD [3, 12]. In this 
study, patients were categorized into two groups as 
“mild” and “moderate-severe” according to the sever-
ity of AD. 
 
Study Procedures and Measurements 
      In the routine practice of the pediatric immunol-
ogy and allergy outpatient clinic, SPT was performed 
with common food allergens (cow’s milk, egg white, 
egg yolk, wheat, walnut, hazelnut, peanut, sesame, 
lentil) in case of suspected food allergy. SPT with food 
allergen extracts [Lofarma®, (Italy)] was applied on 
the volar surface of the forearm or back along with 
negative and positive controls and measured after 15 
minutes. Positive results were defined as a mean wheal 
diameter 3 mm greater than the negative control. The 
Immuno-CAP method (Thermo Fisher Scientific, Up-
psala, Sweden) was used to measure allergen-specific 
IgE levels in serum, and specific IgE (≥0.35kU/L) was 
considered positive. 
      OFCs were made based on the physician's clinical 
judgment in conjunction with detailed clinical history 
and results of allergy tests. OFCs were performed ac-
cording to national guidelines that were consistent by 
administering step by step of food protein at intervals 
of 15 to 30 minutes based on the quantity of protein 
contained in the food [13]. In the case of positive SPT 
and/or sIgE, the diagnosis of food allergy was based 
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on either a positive OFC or a clear and clear-cut his-
tory of IgE-mediated symptoms after exposure with 
food or in the presence of a positive SPT and/or sIgE 
suggesting clinical reactivity with >95% positive pre-
dictive value (PPV) for each food allergen [Cow’s 
milk: SPT ≥8 mm than the negative control and/or 
sIgE ≥ 15kU/L and for Egg white: SPT ≥7 mm than 
the negative control and/or sIgE ≥ 7kU/L] [14, 15].  
      This study was made in accordance with the dec-
laration of Helsinki principles. Ethics committee ap-
proval was obtained from Ankara Ataturk Sanatorium 
Training and Research Hospital Ethics Committee for 
this retrospective study (Decision number: 2024/189)  
 
Statistical Analysis  
      IBM SPSS Statistics for Windows v.22.0 (IBM 
Corp., Armonk, NY, USA) was used for statistical 
analysis. Descriptive analysis was used to characterize 
the patients. Pearson’s Chi-square (χ2) test or Fisher’s 
exact test was used for between-group comparisons. 
Levels are shown as the median and interquartile range 
for data not normally distributed. The Mann-Whitney 
U test or Kruskal-Wallis test was used to compare val-
ues. All statistical tests were two-sided, and the value 
of statistical significance was set at P<0.05. 

RESULTS 
 
Study Population 
The study included 217 patients presenting with cuta-
neous manifestations among 317 children with a pre-
diagnosis of food allergy (Fig. 1). All patients were <2 
years of age with a median age of 9.7 months (IQR 
5.8-13.6) (55.8% males) (Table 1). AD (77.9%) was 
the most common skin manifestation in all patients. 
Other cutaneous manifestations were urticaria/an-
gioedema (12.4%) and flushing (9.7%). 
 
Evaluation of Allergy Tests 
      SPT with food allergens was performed in 209 
(96.3%) patients and 76 (35%) patients had positive 
SPT. The most prevalent allergen sensitivities included 
egg white (15.2%), egg yolk (9.7%), cow's milk 
(12.4%), sesame (4.1%), peanut (3.7%), and wheat 
(4.1%). Allergen sIgE was performed in 76 (35%) pa-
tients and 87 (40%) positive allergen sIgE were de-
tected. Of these, 39 (18%) were egg white sIgE 
positive and 29 (13.4%) were cow's milk sIgE posi-
tive. The median value egg white sIgE level was [1.87 
kU/L (Min-Max 0.41-95)] and cow’s milk sIgE [1.95 
kU/L (Min-Max (0.54-24)] (Table 1). 
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Fig. 1. Flow chart of analyzed patients according to skin manifestations.
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Patients with Atopic Dermatitis 
      One hundred sixty-nine (77.9%) patients had cur-
rent atopic dermatitis with a median age of 9.4 months 
(IQR 5.3-14). Twenty-three (13.6%) patients were 
classified as moderate-severe AD and 146 (86.4%) pa-
tients as mild AD. The age at diagnosis is lower in the 
moderate-severe AD group [9 months (IQR 4-15)] 
compared to the mild AD group [14 months (IQR 9-
18)] (P=0.011). In all AD patients, food allergy was 
detected in 54 (32%) patients. The percentage of food 
allergy was higher in the moderate-severe AD group 
(82.6%) than in the mild AD group (24%) (P<0.001). 
Multiple FA was shown in 13 (7.7%) patients and the 
percentage of multiple FA was higher in the moder-
ate-severe AD group (21.7%) than in the mild AD 

group (5.5%) (P=0.018). When the most common 
food allergies were compared, hen's egg and cow's 
milk allergy were detected to be higher in the moder-
ate-severe AD group [(56.5%) vs. (47.8%)] than in the 
mild AD group [(18.5%) vs. (9%)] (P<0.001 and 
P<0.001, respectively). There was no difference be-
tween moderate-severe AD and mild AD subgroups in 
terms of gender and total IgE levels (Table 2). 
 
Patients with Food Allergy 
      Forty oral food challenges were performed on pa-
tients with food sensitivity and all of them passed. 
OFC was performed with hen's egg (47.5%), tree nuts 
(22.5%), and cow's milk (15%), respectively. OFC 
was not made in 58 (26.7%) patients with both SPT 
results and/or allergen-specific IgE values much above 
the cut-off values and have a consistent and clear-cut 
history of IgE-mediated symptoms within 2 hours 
after the exposure to food. As a result, in 58 (26.7%) 
patients, food allergy was identified and the culprit 
food was eliminated. Among these patients, 54/58 
(93%) were diagnosed with AD. No food allergy was 
found in any patient presenting with flushing. Cow's 
milk allergy was found in two patients and hen's egg 
allergy was found in two patients who presented with 
urticaria. Hen’s egg allergy was diagnosed in 31 
(53.4%) patients and cow's milk allergy was diagnosed 
in 15 (25.8%) patients. Both hen's egg and cow's milk 
allergy were detected in 11 (19%) patients. Walnut al-
lergy was found in three patients, peanut allergy in 
three patients, wheat allergy in two patients, and 
sesame allergy in three patients (Fig. 2). These foods 
were eliminated from the diet of these patients. 
 
 
DISCUSSION 
 
Food allergy is an increasing health problem, espe-
cially in infants and young children. In this study, in-
fants with cutaneous manifestations and suspected 
food allergies were evaluated. Food allergy was iden-
tified in a quarter of the patients and culprit foods were 
eliminated from the diet. The most common cutaneous 
manifestation was AD and hen’s egg was the most cul-
prit food.  
      The clinical spectrum of food allergy is broad, skin 
manifestations are the most common clinical symptom 
among them. Urticaria, angioedema, and flushing are 
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categorized as immediate symptoms. Exacerbation or 
worsening of eczema (AD) and exanthema are delayed 
symptoms [11]. In a study conducted in our country, 
eczema was the most common diagnosis (36.8%) when 
the reasons for the first consultation to the physician in 
food allergy were analyzed. In the same study, 23.7% 
were found as urticaria and angioedema [16]. In our 
study, AD (77.9%) was the most common cutaneous 
manifestation in all patients and urticaria/angioedema 

was in the second place. 
      The correct diagnosis of IgE-mediated food aller-
gies is very important. It is based on a combination of 
a detailed medical history, allergen-specific IgE inves-
tigation with SPT and specific IgE in serum, elimina-
tion diet followed by OFCs.  In this study, we found 
positive SPT in 35% of patients and positive allergen 
sIgE in 40% of patients. Many studies have attempted 
to determine the true diagnostic value of SPT and it 
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has become clear that a negative test excludes food al-
lergy 90% of the time, whereas a positive test result 
does not confirm the diagnosis of food allergy, but is 
instead a case of sensitization [14, 17, 18]. The prob-
ability of being allergic increases with increasing skin 
prick test wheal diameter, and therefore some studies 
have established diagnostic decision levels for some 
allergens with a cut-off of 95%-100% positive predic-
tive value (PPV). In vitro, s-IgE testing is another way 
to investigate IgE-mediated food allergies. As with 
SPT, there is a similar relationship between the con-
centration of specific s-IgE and the likelihood of a 
clinical reaction to the specific food. Several reports 
have aimed to determine precise diagnostic predictive 
values. Undetectable s-IgE values are associated with 
a low risk (10-25%) of reaction to food, with the risk 
increasing with increasing s-IgE levels. The levels also 
vary depending on the kind of allergen [14].  
      Atopic dermatitis is one of the most prevalent skin 
disorders in children. Patients with AD have a higher 
risk for food allergies than those without AD [19]. Pre-
vious studies that investigated the association between 
AD and food allergy have shown that severe and ear-
lier onset AD is associated with the development of 
food sensitization and food allergy at an early age [20-
22]. In our study, similar to the literature, age at diag-
nosis was found to be lower in the moderate-severe 
AD group compared to the mild AD group. It was 
shown that food sensitization was significantly higher 
in children with the moderate-severe AD group and 
SCORAD index was higher in patients with food al-
lergy, in a report performed in our country [23]. Stud-
ies have shown that the prevalence of food allergy is 
high between 33% and 39%, especially in patients 
with severe AD [20, 24]. Similarly, in our study, food 
allergy was detected in 32% of AD patients. The per-
centage of food allergy was significantly higher in the 
moderate AD group (82.6%) than in the mild AD 
group (24%). 
      The OFC is recommended to avoid unnecessary 
food elimination and is the gold standard for diagnos-
ing correct food allergy, particularly in food-sensitive 
AD patients [8]. Previous studies have showed that the 
rate of food sensitization in AD patients is high, but 
the rate of food allergy confirmed by OFC test is lower 
and food allergy is mostly found in severe AD patients 
[25, 26]. In a study of AD patients aged 6 months to 6 
years, it has been shown that sensitization to food al-

lergens is detected in approximately 53% of patients, 
and food allergy is confirmed in only 15% of these pa-
tients [27]. In our study, an oral food challenge test 
was made on forty patients with food sensitivity and 
all of them passed.  Fleischer et al investigated 125 
children aged 1-19 years and the outcome of oral food 
challenges in patients, they reported OFCs were help-
ful in food allergy diagnosis because most (89%) were 
negative [28]. Although most food-induced hypersen-
sitivity reactions are thought to be food allergies, non-
immunological food reactions are much more 
common. In a survey of children and adults in the UK, 
the prevalence of food allergy complaints was 20%, 
whereas a double-blind placebo-controlled provoca-
tion test showed that the actual prevalence was 2% [4].  
In a study on infants with AD, serum eosinophil and 
serum total IgE levels were detected to be higher in 
the group with food sensitization and it was shown that 
elevations in serum eosinophil and serum total IgE 
levels were effective in predicting food sensitization 
in patients with severe AD [29] In another report, no 
difference was reported between food sensitization, 
serum eosinophil total and serum IgE levels [30] In 
our report, there was no difference between moderate-
severe AD and mild AD subgroups in terms of 
eosinophil count and total IgE levels. 
      Foods that cause hypersensitivity reactions differ 
according to age and geography. Mavroudi et al. found 
that clinically active food allergies were recognized in 
26.13% of children with AD and they reported that a 
total percentage of one in every four children, of chil-
dren with AD were truly allergic to egg proteins and/or 
cow’s milk [31]. In this study, we identified food al-
lergy in only 26.7% of the patients referred with a pre-
diagnosis of food allergy. No food allergy was found 
in any patient presenting with flushing. Cow's milk al-
lergy was found in two patients and hen's egg allergy 
in two patients who presented with urticaria.  The 
other patients consumed the food comfortably and had 
no complaints during follow-up. In our study, sensi-
tivity to egg white/yolk, cow’s milk, was found most 
frequently similar to other studies in the literature [20, 
32]  
 
Limitations  
      The main limitation of this retrospective study is 
that the study was conducted in a single center creating 
a limitation in terms of the generalizability of the re-
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sults. However, in accordance with the aim of the 
study, the relationship between food sensitivity and 
skin manifestations commonly seen in daily life in in-
fants was examined. 
 
 
CONCLUSION 
 
In conclusion, this study evaluated infants with cuta-
neous manifestations and suspected food allergies. We 
identified food allergy in approximately one out of 
every four patients presenting with suspected food al-
lergy. Among these patients, 93% were diagnosed with 
AD. In particular, the elimination of essential nutrients 
from the diet negatively affects the quality of life of 
both infants and their parents. Correct evaluation of 
hypersensitivity reactions to foods is important to 
avoid unnecessary food elimination from infants' diets. 
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