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ABSTRACT

Objective: To determine the frequency and type of food allergy in patients having atopic dermatitis and to show the presence
of mutations genetically.

Methods: Patients diagnosed as having atopic dermatitis according to the Hanifin Rajka criteria were evaluated retrospectively.
Eosinophils, total immunoglobin E, milk-specific immunoglobulin E, egg-specific immunoglobulin E, wheat-specific immuno-
globulin E, and filaggrin gene mutation results were recorded. Nutrient elimination was performed for 1 month in patients
who were thought to have food allergy owing to skin prick test and milk-specific immunoglobulin E results. The diagnosis was
confirmed through a food loading test for the patients who benefited from the elimination.

Results: Of the 66 patients included in the study, 42 (63.63%) were male. Food allergies were detected in 40 patients (60.6%).
According to the Scoring of Atopic Dermatitis index, 9 out of 16 patients aged 40 years and over had food allergy and 31 out of
50 patients aged under 40 years had food allergy. There was no significant difference between the groups (P=.56). All patients
included in the study were examined for filaggrin. Only 1 patient with a Scoring of Atopic Dermatitis index below 40 and milk
allergy was found to have p.R501 * and c.2282-2285delCAGT mutations.

Conclusion: Atopic dermatitis food allergy was found to be 60.6%. The most common improvement was egg allergy and egg
elimination. There was no difference between atopic dermatitis severity and food allergy and laboratory tests. Severe atopic

dermatitis was found to be 24.2%.
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INTRODUCTION

Atopic dermatitis (AD) is a chronic inflammatory skin disease that
usually starts in infancy and early childhood occurring as a result
of the interaction of genes and environmental factors and can be
triggered by various allergens.! The frequency of AD is 15-20%
in children living in developed countries, whereas it is between
1% and 3% in adults, and the lifetime frequency is 17.3%.? It is
known that AD is associated with food allergies. However, a rela-
tionship between AD and food allergy has been shown in only
one-third of patients with moderate-to-severe AD.?> Although
AD has a mild clinical course in 70-84% of patients, approxi-
mately 20% of patients present with a severe clinical course.*®
Filaggrin (FLG) plays a critical role in epidermal barrier function.
The importance of FLG mutations was first noticed in 2006 with
the discovery of dysfunctional mutations in patients with ich-
thyosis vulgaris.® Studies have shown that the FLG mutation is
community-specific. The R501X and 2282de14 mutations, which
were found frequently, and S3247X and R2447X mutations,
which were found rarely, were found in 7-10% of the Caucasian
European population in studies.” The relationship between AD
and food allergy has been brought to the agenda again because

FLG mutations have been considered as a possible mechanismin
the development of AD in recent years. Changes in this gene are
thought to play a key role in cutaneous exposure to food aller-
gies, by increasing the permeability of the skin to proteins.®

Food allergies often accompany AD, which is very common
in children. It is known that genetic factors play a role. In our
study, we aimed to show the frequency, type, and effect of FLG
mutations in patients who were diagnosed as having AD and
evaluated the severity using the Scoring of Atopic Dermatitis
(SCORAD) index.

METHODS

Patients diagnosed as having AD according to the criteria of
Hanifin Rajka® in the pediatric allergy immunology outpatient
clinic between March 2018 and October 2018 were evalu-
ated retrospectively. The study was approved by the Ethics
Committee of Erzurum Regional Training and Research Hospital
Clinical Research Ethics Committee (Date: November 5, 2018,
Decision No: 2018/17-167). Patients’ age at admission, symptom
onset age, symptom frequency, spreading area of dermatitis,
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SCORAD index, food prick, inhaler prick, eosinophil count, total
immunoglobin E (IgE), milk-specific immunoglobulin E (sIgE),
egg slgE, wheat sIgE, peanut sIgE, fish sIgE, food provoca-
tion tests, and FLG gene mutation results were examined and
recorded from medical records. The patients were followed up
and evaluated by the same allergy immunologist throughout the
study. The SCORAD index was calculated according to the for-
mula: A (prevalence)/5+B (density) x 7/2+C (subjective symp-
toms; itching severity +loss of sleep). If the score was <15, AD
was considered to be mild, if it was between 15 and 40, AD was
considered to be moderate, and if it was >40, AD was consid-
ered to be severe.'” The patients were divided into 2 groups as
mild-moderate and severe AD, and the groups were compared in
terms of food allergy, susceptible allergen sensitivity, and labora-
tory results. Skin test results of eggs, sIgE milk, wheat, peanuts,
and fish were examined, and those with values >0.35 IU/mL were
considered positive. The allergen solutions of Allergopharma”
(Reinbek, Germany) with standard activity and concentra-
tions including standard food allergens belonging to milk, egg
yolk, egg white, wheat, hazelnut, peanut, lentil, sesame, wal-
nut, fish, soybean were used while evaluating skin prick tests
(SPT). Skin prick tests with 12 standard aeroallergens were per-
formed (Allergopharma) with Dermatophagoides pteronyssinus,
Dermatophagoides farinae, Alternaria, Cladosporium, Aspergillus,
Candida albicans, tree pollen mixture 1, tree pollen mixture 2,
grass pollen mixture, weeds, cockroach, and 10 mg/mL hista-
mine phosphate as positive control and 0.9% saline as negative
control. Those with sIgE values >0.35 IU/mL and above in blood
were considered positive. Prick test result 3 mm and above from
negative control was accepted as positive. Food elimination was
performed for 1 month in patients who were diagnosed with AD
and who were thought to have food allergy with prick test and
sIgE results. The diagnosis was confirmed by performing an oral
food challenge (OFC) test in patients who benefited from elimi-
nation. Oral food challenge tests were performed in the form
of open provocation about 4-6 hours after fasting early in the
morning while the patients were completely healthy and their
eczema was completely under control. Drugs containing anti-
histamines that could mask early allergic reactions and develop
in the OFC were discontinued for 2 weeks before the OFC. The
families of the patients were informed before the OFC. All risks
were explained, and the patients signed an informed consent

Main Points

- Itis a known fact that atopic dermatitis (AD) is associated
with food allergies. However, a relationship between AD
and food allergy was shown in only 1/3 of patients with
moderate to severe AD.

- Food allergy was detected in 40 (60.60%) of the samples.
We found egg allergies to be the most common. Egg sensi-
tivity was observed in 35 patients (53.03%) in total, and the
diagnosis was confirmed by elimination and loading.

- No significant correlation was found between the severity
of AD and food allergy and laboratory tests. Severe AD was
found to be 24.2% (16). In our study, the rate of FLG muta-
tions was found to be 1.51%.
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form. Foods to be used in the OFC were prepared freshly and
the test started with 0.1 mL of cow milk, 1 g of egg, wheat, len-
til, sesame, and 125 mg of walnut. The doses were doubled at
15-minute intervals, and the patients were examined after each
dose. The doses were increased up to 100 mL milk, 50 g eggs,
50 g wheat, and lentils in patients without reactions. In the OFC,
the test was considered positive in patients with type 1 hyper-
sensitivity reactions such as urticaria and angioedema, and ana-
phylaxis within the first 4-6 hours. Some of these patients had a
rash only during the test, whereas some had an exacerbation in
the eczema within a few days and their test was considered posi-
tive. Foods were freed in the diet if no reaction was observed."
Filaggrin mutation analyses were performed in the genetic dis-
eases diagnosis center. In this study, a new-generation sequence
analysis was performed for the common R501X and 2282de14
mutations. The study was planned retrospectively: 13 patients
who were thought to have food allergy according to OFC, SPT,
and/or food sIgE results but could not be tested for provocation
were excluded from the study. Forty patients with food aller-
gies were tested with a total of 78 different foods because some
patients had more than 1 food allergy, 68 of which were positive.
The families of the patients were informed about the food chal-
lenge test and signed an informed consent form. The statistical
analysis of the study was performed using the Statistical Package
for the Social Sciences (SPSS) version 18.0 (IBM Inc, Chicago, IL,
USA) program. For descriptive statistics of the study data, con-
tinuous data are given as mean + standard deviation, median,
and minimum—maximum, and categorical variables are given
as numbers and percentages. Pearson’s chi-square and Fisher’s
exact tests were used in comparisons.

RESULTS

Of the 66 patients included in the study, 42 (63.63%) were boys
and 24 (36.3%) were girls.The average age atadmissionwas 17.9 +
19.4 (min: 4, max: 98) months. Symptom onset age was 5.5 + 8.4
(min: 1, max: 48) months. The most common symptoms were ery-
thema, edema/papulation, and dryness in 53 (80.3%) patients,
whereas in 13 (19.6%) patients, the most common symptom was
skin irritation/crusting, excoriation, and lichenification.

Table 1. Clinical Features of Patients with Atopic Dermatitis

Male/female, n (%) 42 (63.6%)/24 (36.3%)

Symptom onset age (months) 5.5 + 8.4 (1-48)

(min-max)

Age at admission, months 17.9 + 19.4 (4-98)

(min-max)

Average IgE, IU/mL (min-max) 81.0 + 181.46 (1-1182)

Average eosinophil count, mm3  489.6 + 406.3 (10-2340)

(min-max)

Patients with food allergy 40 (60.6%)

SCORAD index average (min- 28.2 + 11.2 (15-60)

max)

IgE, immunoglobulin E; SCORAD, Scoring of Atopic Dermatitis.
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Table 2. Comparison Between Patients with Mild-Moderate Atopic Dermatitis and Patients with Severe Atopic Dermatitis

SCORAD <40 SCORAD >40 4
Total IgE average, IU/mL (min-max) 81.98 (1-980) 77.25 (15-1182) .664
Average eosinophil count, mm?3 (min-max) 451.16 (10-2340) 610.0 (10-1500) 241
FLG mutation, n 1 0 .758
Food allergy, n (%) 31 (62) 9 (56.2%) .560
Inhalant allergen sensitivity, n (%) 6 (12) 3 (18.7%) .67

n, number of patients; mild-moderate atopic dermatitis, SCORAD<40; severe atopic dermatitis, SCORAD>40.

*P: Fisher’s exact test.

IgE, immunoglobulin E; SCORAD, Scoring of Atopic Dermatitis; FLG, filaggrin.

ThemeantotallgElevelwas81.0+181.46(min:1,max:1182)IU/mL,
and the mean eosinophil count was 489.6 + 406.3 mm?3.
The mean SCORAD index was 28.2 + 11.2 (min: 15, max: 60)
(Table 1). In 21 (31.8%) patients, lesions were observed on the
cheek and head, in 19 patients (29.7%) on cheek + trunk + limb, in
16 patients (24.2%) on cheek+trunk, and in 10 patients (15.1%)
on cheek+extremity. A SCORAD index >40 was considered
as severe AD. In this study, the SCORAD index of 40 patients
(24.24%) was >40 and <40 in 50 (75.75%) patients. Forty-nine
(74.2%) patients with a SCORAD index of 15-40 were evaluated
as having moderate AD, and 1 patient (1.51%) with a SCORAD
index of <15 was considered as having mild AD. Patients with
mild and moderate AD were grouped together. A comparison
was made between patients with mild-moderate and severe
AD. The mean total IgE and eosinophil counts were compared
and no significant difference was found between the 2 groups
(P=.664, P=.241, respectively) (Table 2). In 16 (24.24%) patients
with a SCORAD index >40, 9 (56.2%) had food allergy, and in 50
(75.75%) patients with SCORAD index <40, 31 (62%) had food
allergy. There was no significant difference between the groups
(P=.56). Allergen sensitivity was detected in 9 (13.6%) patients.
Inhaler allergen sensitivity was detected in 6 (12%) patients with
a SCORAD index <40 and in 3 (18.7%) patients with a SCORAD
index >40 (P=.67) (Table 2). Filaggrin was investigated in all
patients included in the study and p.R501X and c.2282del4 muta-
tions were detected in only 1 (1.51%) patient who had a SCORAD
index <40 and milk allergy. There was no difference between the
2 groups (P=.785) (Table 2).

According to the SPT and/or food sIgE result, OFC was performed
in 46 of 66 patients. Forty-six patients with food allergies under-
went OFCs with different foods 78 times in total (egg: 39, milk:
30, wheat: 5, sesame: 1, lentil: 2, walnut: 1). As a result, 68 OFCs
were positive in 40 patients due to multiple food allergies. Food
allergy was not found in 26 (39.39%) patients. Milk and egg
allergy in 18 patients (27.27%) diagnosed with food elimination
and loading, milk+egg+sesame allergy in 1 (1.51%) patient,
milk+egg+walnutallergy in 1 patient, egg allergy in 12 patients
(18.1%), milk allergy in 4 patients (6.06%), milk+egg+wheat
allergy in 2 patients (3.03%), and wheat allergy in 1 patient
(1.51%) were observed. Multiple food allergies were observed in
24 patients (Table 3).

When patients who were found positive in specific IgE and/
or SPTs and confirmed by food elimination and challenge tests
were evaluated, egg allergy in 35 (53%) patients, milk allergy in
27 (40.9%) patients, wheat allergy in 3 (4.5%) patients, sesame
allergy in 1 (1.5%), lentil allergy in 1 (1.5%), and walnut allergy in
1 (1.5%) patient were detected (Table 4). These foods were elimi-
nated from the diet for 1 month and clinical improvement was
observed. The diagnosis of food allergy was confirmed through
an OFC. Food allergy was detected in 40 (60.60%) patients. Egg
allergy was the most frequently encountered allergy.

DISCUSSION

In our study, the rate of boys (63.6%) was higher. In a study
involving 110 infants with AD, it was found that 70% were
male.? In our study, food allergy was found in 60.60% of patients
with AD. In a study conducted in Korea, food allergy was found
in 37.1% of infants with AD aged 0-5 months and in 38.5% of
infants aged 6-11 months." In genetically susceptible individu-
als, AD is accompanied by an IgE-mediated food allergy ranging
from 30% to 60% in infancy.™ In our study, the most common
allergies were milk+eggs (31.8%), eggs (18.1%), milk (6.06%),
milk+egg +wheat (3.03%), and wheat (1.51%). Egg allergy was
detected in 35 (87.5%) of 40 patients in whom food allergy was
confirmed through food elimination and OFC. In an international
cohort study, 64% of 2184 infants with AD aged 11.8-25.4 months
were reported to develop IgE-mediated food sensitivity to egg
and/or cow milk and/or peanut before the age of 3 months.”

In our study, the mean SCORAD index was found to be
28.2 + 11.2, and the most common sIgE and/or SPT test positivity
was observed for egg. There was no difference between SCORAD
index >40 and <40 in terms of total IgE and eosinophil counts.
In a study evaluating the relationship between SCORAD index
and atopy patch tests in patients with AD, the mean SCORAD
index was 37.3 + 12.13 (range: 15.1-66.0), the fresh prick test
with food was found positive in 32.5%, and in the atopy patch
test, the highest positivity was for egg (54.1%). In this study, no
relation was observed between SCORAD index and prick test
positivity, total IgE, and serum eosinophil count.’® These results
were similar to our results. In a study in which 236 patients with
AD were examined, food allergen sensitization was positive
in 31% of patients, and the most common food allergies were
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Table 3. Food Challenging Test Results

Number of patients who underwent food provocation test, n (%) 46 (69.6)

Number of food provocation tests performed 78

Milk 30 (45.4)

Sesame 1(1.51)

Walnut 1(1.50)

Distribution of patients with food allergy, n (%) Egg + milk 18 (27.27)

Egg + milk + sesame allergy 1(1.51)

Egg 12 (18.1)

Milk + egg + wheat 2 (3.03)

found against egg, cow’s milk, and peanuts. In that study, the allergens between the ages of 2-10 years, and inhalants above
patients were divided into 2 groups according to the severity of 10 years of age.™

AD as mild and medium-severe AD, and no difference was found
between the 2 groups in terms of age at symptom onset, sex,
family history of atopy, IgE level, eosinophil count, and inhalant
allergen sensitization. It was found that food allergy was signifi-
cantly more common in the medium-severe AD group."” In our
study, there was no difference between the groups, and food
allergy was also observed in the mild AD group.

In our study, p.R501X and c.2282del4 mutations were detected
inonly 1 (1.51%) patient who had a SCORAD index <40 and had
milk allergy. There was no difference between the 2 groups. In
a study, the relationship between peanut allergy and p.R501X
and c¢.2282del4 mutations was investigated, and it was shown
that there was a relationship between peanut allergy and FLG
mutations.” In a study of 249 Japanese patients with AD, 14 FLG
mutations and sensitivity to 15 different allergens were inves-
tigated and at least 1 FLG mutation was detected in 25.7% of
patients. At least 1 allergen susceptibility was detected in 47.7%
of patients. However, only a relationship between peanut allergy
and carrying the FLG mutation was found, no relationship was
Table 4. Foods with Positive Provocation Test found between the FLG mutation and other allergens.® In a
study conducted in Indian children, the p.R501X mutation, which
was common, was investigated and detected in 5.5% of 90 chil-
dren with allergy; none of the 81 patients in the control group
. had these mutations.?' Surprisingly, although p.R501X and
Milk allergy 27 (40.9) c.2282del4 FLG mutations were common in Europe, these muta-
_ tions were not found to be significant in a study conducted in the

Italian population.? In our study, the rate of FLG mutations was
Sesame allergy 1(1.5) found as 1.51%. The FLG mutation was detected in a patient with
_ milk allergy in our study. The limitation of our study was that only

the R501X and 2282de14 mutations were investigated, which are
Walnut allergy 1.5 common among FLG mutations.

Inhalant allergen sensitivity was detected in 9 (13.6%) patients,
and SPTs with inhalant allergens gave sensitive results. In a
study conducted in 64 patients with AD, foods were responsible
for allergy in children aged under 2 years, food and inhalant

Food type Number of patients, n=40 (%)
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CONCLUSION

The rate of food allergy confirmed through OFCs in patients
with AD was 60.6% in our study. Egg allergy was found most
frequently in patients with AD. As a result of this study, it could
be said that even if the SCORAD index is not high in pediatric
patients with AD, it is necessary to investigate food allergy and to
decide on elimination in this way. It was thought that the failure
to find a relationship with the FLG mutation might be related to
social differences or types of food allergy.
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