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Abstract

Objective: Precise diagnosis of allergy requires knowledge
of the population’s food allergy (FA) spectrum and predic-
tors. Methods: Medical charts of Turkish children aged 0-2
years with FA and/or atopic dermatitis (AD) were reviewed.
Results: A total of 1,389 patients, 912 with FA and 1,140 with
AD, were included. In the FA group, the most frequently di-
agnosed FAs were egg white (75.9%), cow’s milk (55.7%),
tree nuts (31.5%) and sesame (20.6%). The detection of FA in
99% of children with any kind of FA necessitate testing with
egg white, cow’s milk, hazelnut, sesame, walnut, cashew,
and pistachio. In the FA group, 72.7 and 56.8% had AD and
multiple FA respectively. Multiple FA (56.8 vs. 49.8%) and
hen’s egg allergy (85.5 vs. 50.2%, p < 0.005) were more com-
mon and cow’s milk allergy (51.4 vs. 67.1%, p < 0.005) less
common in the AD subgroup of the FA group than in the
non-AD subgroup. Multiple FA likelihood increases parallel
to the severity of AD (p < 0.05). In the AD group, 58.2% had
an immunoglobulin E-mediated FA. The risk of concomitant

FA increased as the age at symptom onset of AD decreased
(OR 0.800 [95% Cl 0.731-0.875]; p < 0.001) and the severity
of AD increased (OR 2.350 [95% Cl 1.898-2.911]; p < 0.001).
Conclusion: Although severe and early-onset AD is a predic-
tor of the presence and magnitude of FA ininfancy, the spec-
trum of FA is a reflection of cultural characteristics. The clini-
cal presentations of both AD and FA may in fact be an expres-
sion of the extent of the immune dysregulation underlying

atopy and allergy. ©2020S. Karger AG, Basel

Introduction

Food allergy (FA) is a growing public health problem
with variations between different populations [1, 2]. Any
food can potentially cause an allergic reaction; however,
>170 foods have been determined as potentially allergen-
ic only a minority of which lead to major reactions. The
classical “8 food groups” causing the most allergic reac-
tions around the world are cow’s milk, egg, peanut, tree
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nuts, wheat, soy, fish, and shellfish [3]. However, the
spectrum, frequency and distribution of etiology of FAs
potentially vary between populations based on cultural,
nutritional, and ethnical differences.

FA develops more frequently during the first year of
life, where nutrition is critical. Precise evaluation for FA
during infancy requires the recognition of alarming sig-
nals of FA, data regarding the most common etiologies of
FAs in the population, and dynamic interpretation of the
patient for the development/disappearance of allergies
with appropriate methodology. During infancy, the pres-
ence of atopic dermatitis (AD) is the most important hint
for concomitant FA and it is shown that >50% of infants
with AD have an FA, particularly in those with severe,
persistent and early-onset eczema [4-6]. In exclusively
breastfed infants with uncontrolled AD, FA workup
should be performed to determine which food needs to
be eliminated from the mothers’ diet.

The primary objective of this study was to document
the extent of the food allergen panel in children aged 0-2
years living in the Eastern Mediterranean region by as-
sessing frequencies of immunoglobulin E (IgE)-mediated
FAs in the first 2 years of life. The secondary objectives
were to determine the risk factors for multiple FAs and
predictors for FA in patients with AD, and to obtain data
on the timing and extent of FA testing in infants with AD
who are exclusively breastfed.

Methods

Study Population

This retrospective study was conducted in the Pediatric Allergy
Division of Hacettepe University Thsan Dogramaci Children’s
Hospital, which is a referral center for the entire country. Infants
younger than 24 months with IgE-mediated FA and/or AD at their
first visit between January 1, 2015 and March 31, 2019 were in-
cluded in the study. The diagnosis of IgE-mediated FA was defined
as a positive skin prick test (SPT; 3 mm or more above the negative
control) and/or positive specific IgE (20.35 kU/L). It also had to
meet one of the following 2 criteria: a consistent and clear-cut his-
tory of an immediate-type reaction that is strictly associated with
food consumption, and benefits from an elimination diet, or a pos-
itive food challenge. AD was diagnosed according to the Hanifin-
Rajka diagnostic criteria [7]. The severity of AD was scored using
the Objective Severity Scoring of AD (0-SCORAD) index at the
initial visit with a total 0o-SCORAD score <15 was classified as mild,
15-40 as moderate, and above 40 as severe AD [8].

Other data collected were age, gender, nutrition at time of ad-
mission (breast milk or formula or both), initial symptom, age at
AD onset, initial reaction upon exposure, ages at SPT applications
and family history of atopy. Complete blood cell count, eosinophil
percentage, absolute eosinophils count, total serum IgE and serum
basal tryptase level, if available, were recorded.
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Total study population: 1,389

602

AD FA

Fig. 1. Scheme of the study. FA, food allergy; AD, atopic dermatitis.
* Exclusively breastfed infants who had allergy tests both at 0-3
and 4-6 months.

Allergy Testing Procedures

According to the routine practice of the clinic, children referred
with symptoms suggesting IgE-mediated FA with or without AD
were subjected to SPT with a panel of 23 food allergen extracts:
cow’s milk, egg white, wheat, corn, soy, lentil, chick pea, pea, har-
icot bean, peanut, hazelnut, walnut, pistachio, cashew, almond,
sesame, sunflower seed, pumpkin seed, fish, beef, chicken meat,
kiwi and potato. However, in the case of regular consumption of
any food from the SPT panel, those were eliminated from the pan-
el to decrease the discomfort due to the testing procedure. SPT
were performed on patients’ upper back and evaluated after 15
min. Histamine (histamine phosphate, 10 mg/mL) and sterile sa-
line solutions were utilized as positive and negative controls re-
spectively.

According to the routine practice of the clinic, SPT was per-
formed if the patient did not use any drug such as antihistamine
that could interfere with the SPT within the last 5 days. Further-
more, serum specific IgE levels (Phadia, Uppsala, Sweden) were
measured in patients with dermatographism, borderline positive
results, or current antihistamine use.

Statistical Analysis

FA prevalence of each allergen was first determined using
frequencies and percentages. A step-by-step conditional ap-
proach was utilized to classify allergens from those causing the
highest increase in the prevalence of allergy to those causing the
lowest increase. Starting with the most frequent allergen and
continuing in decreasing order of frequency, the allergen source
causing the highest prevalence of allergy was investigated in the
subgroup of subjects not sensitized to the previous allergen. The
procedure was repeated until 99% coverage for the presence of
SPT sensitization was achieved. SPSS 22.0 software (Chicago, IL,
USA) was used for the statistical analysis. Statistical analyses also
included univariate and multivariate analyses. ORs with relevant
95% Cls were calculated for evaluating the potential associations
between various predictors (including age at symptom onset,
gender, total IgE, disease severity and eosinophil percent) and
FA in AD.
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Table 1. Characteristics of FA group and its subgroups

FA group FA without AD  FA with AD p value#
(n=912) (n=249) (n=663)
Gender (male), 1 (%) 606 (66.4) 159 (63.9) 447 (67.4) 0.308
Age at symptom onset, months, median (IQR) 3 (2-5) 6 (5-6) 2 (1.5-3) <0.001
Age at admission, months, median (IQR) 8.6 (6.0-14.6) 11.4(7.1-18.5) 8(5.6-13.2) <0.001
Initial symptoms, 1 (%) -
AD 663 (72.7) - 663 (100)
Urticaria/angioedema 184 (20.2) 184 (73.9) -
Anaphylaxis 42 (4.6) 42 (16.9) -
Nausea, vomiting 23 (2.5) 23(9.2) -
Multiple FA, n (%) 518 (56.8) 124 (49.8) 394 (59.4) 0.009
<6, months n=>577 n=2380 n =497
Allergies, n (%)
1 228 (39.5) 43 (53.8) 185 (37.2)
2 248 (43) 32 (40) 216 (43.5)
3 53(9.2) 2 (2.5) 51 (10.3) 0.001
>4 48 (8.3) 3(3.8) 45 (9.1)
7-12, months n =305 n=146 n=159
Allergies, n (%)
1 153 (50.2) 72 (49.3) 81 (50.9)
2 75 (24.6) 39 (26.7) 36 (22.6)
3 63 (20.7) 29 (19.9) 34 (21.4) 0.870
>4 14 (4.6) 6 (4.1) 8 (5)
13-24, months n=30 n=23 n=7
Allergies, n (%)
1 13 (43.3) 10 (43.5) 3 (42.9)
2 6 (20) 4(17.4) 2(28.6)
3 7 (23.3) 7 (30.4) - 0.836
>4 4(13.3) 2 (8.7) 2 (28.6)
Concomitant asthma 38 (4.2) 25(3.8) 13 (5.2) 0.353
Family history of atopy, n (%) 361 (39.6) 259 (39.1) 102 (41) 0.648
Total IgE, median (IQR) n =869 n=234 n=635
49.8 (19.6-150.5)43.7 (17.4-143)  79.5 (25.8-183.5) <0.001
AEC, mm?, median (IQR) n =875 n =242 n==633
500 (250-800) 400 (200-700) 500 (300-900) 0.003
Eosinophils, %, median (IQR) n=23875 n=242 n=633
4.6 (2.7-7.7) 4.1 (2.6-6.5) 4.9 (2.8-8) 0.007
Tryptase level, ug/L, median (IQR) n=285 n=21 n=64
37(23-58)  3.2(2.2-55) 3.9 (2.4-6.1) 0.511

* p value is given for the comparison of FA without AD and FA with AD subgroup. Italic p values (p < 0.05)
are statistically significant. FA, food allergy; AD, atopic dermatitis; IQR, interquartile range; AEC, absolute
eosinophil count.

Results FA Group
Characteristics

The medical records of 912 patients with FA and 1,140 The FA group consisted of 912 children with a median
patients with AD were evaluated in this study (Fig. 1). All  (interquartile range) age of 8.7 months (6-14.6 months) at
the patients were younger than 24 months at their initial ~ the first visit, with a male predominance (66.4%). The me-
visits. dian age at FA onset was 3 months (1-20 months). The first
reaction after exposure was manifested as anaphylaxis in
42 (4.6%) children. Hence, 170 children (18.7%) had expe-

Testing of Food Allergens in the First 2 Int Arch Allergy Immunol 3
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Fig. 2. Distribution of FA rates in FA and AD groups. a 10 most common FAs. b Less common FAs. FA, food

allergy; AD, atopic dermatitis.

rienced anaphylaxis after incriminated food intake within
the 2 years. The median age at initial FA evaluation was 6
months (5-7 months). Most of the patients (83.7%) were
being fed with breast milk only, but some of them with for-
mula (0.5%) and breast milk and formula (15.8%) during
the first 6 months of life. Family history of atopy was pres-
ent in 361 (39.6%) patients and 72.7% had AD. The FA
group was further evaluated according to the presence of
AD and significant differences were found between the
groups in the age at symptom onset and admission, pres-
ence of multiple FAs, absolute eosinophil count, eosino-
phil percentage, and total IgE level (Table 1). However,
there was no difference in gender, concomitant asthma,
family history of atopy, and tryptase levels.

Causative Foods
Egg white was the most frequent food allergen source
(75.9%) followed by cow’s milk (55.7%), hazelnut (22.4%),
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and sesame (20.6%). Soy, beef, kiwi and corn were ob-
served as less frequent FAs (Fig. 2). The detection of FA
in 99% of children with any kind of FA necessitate
testing with at least 7 allergens in the test panel (Table 2).
The most common allergens were egg white, cow’s milk,
hazelnut, sesame, walnut, cashew, and pistachio respec-
tively. On the other hand, if all tree nuts were classified as
a single group, the results were classified as follows: egg
white (75.9%), cow’s milk (55.7%), tree nuts (31.5%), ses-
ame (20.6%), peanuts (10.5%), wheat (6.5%), and lentil
(4.7%). Allergies to pumpkin seed, sunflower seed, chick-
pea, and pea had a prevalence of >1% in this age group.

When the FA group was divided into 2 subgroups, AD
and non-AD, the most important difference for the al-
lergy spectrum was the 2 most common allergies. Egg was
the most common allergy followed by milk in the AD sub-
group, whereas cow’s milk allergy followed by egg in the
non-AD subgroup (Fig. 3).
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Fig. 3. Distribution of FA rates in FA subgroups. FAs, food allergy; AD, atopic dermatitis.

Table 2. Detecting 99% of children with any FA in the first 2 years
of life

Allergen n (%) Added patients, Total
n (%) atopy, %

Egg white 692 (75.9) - 75.9
Cow’s milk 508 (55.7) 153 (16.8) 92.7
Hazelnut 204 (22.4) 36 (3.9) 96.6
Sesame 188 (20.6) 10 (1.1) 97.7
Walnut 133 (14.6) 5(0.5) 98.2
Cashew 123 (13.5) 6(0.7) 98.9
Pistachio 120 (13.2) 3(0.35) 99.3
Peanut 96 (10.5) 0

Almond 59 (6.5) 1

Wheat 59 (6.5) 1

Lentil 43 (4.7) 1

Pumpkin seed 29 (3.2) 0

Sunflower seed 27 (3.0) 0

Chickpea 16 (1.8) 0

Pea 11 (1.2) 0

Others 23(2.3) 0

FA, food allergy.

Multiple FA (22 food category) was more common in
the AD subgroup (56.8%) than in the non-AD subgroup
(49.8%) of the FA group (p = 0.009) and subgroup analy-
sis showed that the significance was due to very young
infants (<6 months; Table 1). Furthermore, we showed
that as the severity of AD increased the number of aller-
gies increased as well (Fig. 4).

Testing of Food Allergens in the First 2
Years of Life

AD Group

Characteristics

The AD group consisted of 1,140 children with a me-
dian (interquartile range) age of 7.4 months (5.3-12.1
months) and male predominance (65.4%). The median
age at AD onset was 2.5 months (1.5-4 months). The se-
verity at AD was graded as mild (46.7%), moderate
(31.6%) and severe (21.7%) at their initial outpatient clin-
ic visit. Six hundred sixty-three (58.2%) of the patients
had an IgE-mediated FA. Severe AD was significantly
more frequent in the FA subgroup when compared to AD
without FA (31.6 and 8.2% respectively; p < 0.001). Ad-
ditionally, absolute eosinophil count, eosinophil percent-
age, and total IgE levels were significantly higher in AD
with FA when compared to AD without FA in this sub-
group (p < 0.001; Table 3).

Predictors of FA

The most common FA was egg white (49.7%) fol-
lowed by cow’s milk (29.9%), hazelnut (14%) and sesa-
me (13.3%; Fig. 2) and 59.4% of the children had mul-
tiple FAs. The study group was evaluated according to
the severity, that is, mild, moderate and severe AD, and
the frequency of FA in these groups was found 36.6,
70.8, and 84.1% respectively. Risk factors of FA among
infants with eczema were determined as the age at
symptom onset and severity of AD. The risk of con-
comitant FA increased as the age at onset of AD de-
creased (OR 0.800 [95% CI 0.731-0.875]; p < 0.001) and
the severity of AD increased (OR 2.350 [95% CI 1.898-
2.911]; p < 0.001).
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Table 3. Characteristics of AD group and its subgroups
AD group AD with FA AD without FA p value#
(n = 1,140) (n = 663) (n=477)
Gender, male, 1 (%) 746 (65.4) 447 (67.4) 299 (62.7) 0.055
Age at AD onset, months, median (IQR) 2.5(1.5-4) 2 (1.5-3) 3(2-5) <0.001
Severity of AD, n (%) <0.001
Mild 527 (46.7) 133 (29.6) 334 (70)
Moderate 356 (31.6) 252 (38.7) 104 (21.8)
Severe 245 (21.7) 206 (31.6) 39 (8.2)
Total IgE, median (IQR) n=949 n =635 n=314
28.3 (10.4-109) 43.7 (17.4-143) 11.5 (4.5-28.2) <0.001
AEC, mm?, median (IQR) n=1,001 n =633 n =368
400 (200-700) 500 (300-900) 300 (200-500) <0.001
Eosinophils, %, median (IQR) n=1,001 n==633 n =368
4.2 (2.6-7.1) 4.9 (2.8-8) 3.6 (2.3-5.6) <0.001

# p value is given for the comparison of AD with FA and AD without FA subgroups. Italic p values (p < 0.05) are statistically signifi-
cant. IQR, interquartile range; AEC, absolute eosinophil count; FA, food allergy; AD, atopic dermatitis; IgE, immunoglobulin E.

Course of FA during the First (0-3 months) and

Second 3 months (4-6 months) of Life in Exclusively

Breastfed Infants

In order to assess FA course in exclusively breastfed
infants with AD, 61 infants (68.9% boys) with at least 2
allergy testing (i.e., one within 0-3 months and second
within 4-6 months of life [just before starting comple-
mentary feeding]) were analyzed for the change in FA
spectrum and frequencies. The median age at onset of
AD was 2 months (1-2 months) and 41% (n = 25) of
them were diagnosed as severe AD according to 0-SCO-
RAD. The most common FAs in exclusively breastfed

6 Int Arch Allergy Immunol
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infants (aged 0-3 months) were egg white (80.3%), cow’s
milk (62.3%), tree nuts (6.6%), sesame (6.6%) with 54%
of the patients having multiple FAs. The distribution of
common food allergens during 4-6 months was similar
to 0-3 months; however, the frequency of multiple FAs
during this period increased from 54 to 68.3%. No differ-
ence in egg white allergy rate between first and second 3
months of life was seen; however, higher rates of allergies
were obtained in terms of cow’s milk, hazelnut, sesame,
walnut, cashew, pistachio, almond, wheat, lentil, and
peanut (Table 4).
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Table 4. The course of FAs during the first and second 3 months
of life in breastfed children with atopic dermatitis (n = 61)

Allergen 0-3 months, n (%)  4-6 months, n (%)
Egg white 49 (80.3) 49 (80.3)
Cow’s milk 38 (62.3) 42 (68.9)
Wheat - 3(4.9)
Lentil - 2(3.3)
Chickpea - 1(1.6)
Peanut 1(1.6) 4(6.6)
Sesame 4(6.6) 7 (11.5)
Hazelnut 1(1.6) 8 (13.1)
Walnut 4(6.6) 9 (14.8)
Almond - 1(1.6)
Pistachio 1(1.6) 3(4.9)
Cashew - 1(1.6)

FAs, food allergies.

Discussion

FA evaluation is of great importance during the first 2
years of life in terms of both higher prevalence of FAs in
this age group and for prediction of the reactions that will
occur during the first introduction of complementary
foods. In this study, we showed that the classical “8 food
allergen panel” was not the most appropriate skin test
panel for the children with prediagnosis of FA in the East-
ern Mediterranean region. Sesame, lentil, pumpkin seed,
and chickpea should be added to the food panel list. Fur-
thermore, the different spectrum of tree nut allergies and
lower rates of peanut allergy vary from western countries.
Multiple FA was more common in the AD subgroup of
the FA group, and as the severity of AD increased, the
number of FAs increased as well. Similar to previous
studies published in western countries, in addition to the
presence of AD, the presence of early onset and severe
eczema predicted the concomitant FA in our patients [4].
Our results reveal a significant change in the spectrum
and frequency of FAs between the 0-3 and 4-6 months of
life in exclusively breast-fed infants with AD indicating
that FA evaluation should be considered before the ini-
tiation of complementary feeding.

The spectrum of FAs depends on geographical loca-
tion, living style, and dietary habits. FA prevalence and
patterns in children <5 years by some countries are
summarized in Table 5. A previous study conducted in
Turkey showed that the most frequent food allergens
were egg, cow’s milk, hazelnut, peanut, walnut, lentil,
and wheat [9]. However, this study was criticized for

Testing of Food Allergens in the First 2
Years of Life

inappropriate food allergen panel [10]. Our study
showed that cow’s milk, egg, hazelnut, sesame, walnut,
cashew, pistachio, peanut, wheat and almond allergy
were the top 10 food allergens among young children in
Turkey. The most common 2 allergies were found dif-
ferent in AD and non-AD subgroups. Egg was the most
common allergy followed by milk in the AD subgroup,
whereas cow’s milk allergy followed by egg in the non-
AD subgroup. In a study from Germany, 406 infants
were included at age 4-6 months for egg sensitization
and allergy and the risk ratio for being sensitized to egg
was 14.0 for infants with eczema (95% CI 6.3-31.3)
compared with those without eczema [11]. In another
study of 2,184 patients with AD from 94 different cen-
ters in 12 countries, egg white was found the most com-
mon allergen in all countries, particularly Australia
(54%), Italy (53%) and the United Kingdom (53%) [12].
The reason why egg was found to be more closely to re-
lated to AD is still unknown. One hypothesis is that the
interaction between the microbial proteins and the skin
and presence of homologous proteins between mi-
crobes and egg allergen may be related to the develop-
ment of IgE sensitization and egg allergy [13]. In a study
including 51 children with AD IgE sensitization to egg
white there was a significant association with IgE sensi-
tization to staphylococcal superantigens in older chil-
dren [14]. The larger studies are needed for confirma-
tion of these findings.

In the literature, characteristics of allergy to the tree
nuts species are extremely variable [15]. In the USA, the
most common tree nut allergens are walnut and cashew
nut [16], whereas hazelnut and walnut allergies are more
common in Spain [17]. In our study, hazelnut, walnut,
cashew, and pistachio were the most common tree nut al-
lergies. Turkey is one of the leading countries in the pro-
duction and consumption of tree nuts like hazelnut, pis-
tachio and walnut and they are used in many local cuisine
recipes. The high rates of tree nuts allergy are consistent
with the country’s consumption patterns [10]. However,
in Turkey, cashew is not cultivated and cashew consump-
tion is low. Thus, the high rate of cashew allergy observed
in the present and previous studies may be due to cross-
reaction with pistachios [18].

In recent years, given the increased awareness of its
benefits, sesame has become more prevalent in western
diet [19]. The prevalence of sesame allergy varies geo-
graphically and is common in countries were sesame is
regularly consumed. In Israel, sesame is the third com-
mon food allergen after egg and cow’s milk and the sec-
ond leading cause of anaphylaxis after milk [20]. The
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Table 5. FA prevalence and allergens by region

Country Prevalence of clinical Most common food allergens <5 years Reference
FA <5 years, %

China 3.8 Egg, cow’s milk, peanut, fish, shrimp, and fruit [33]
Japan 42 Egg, cow’s milk, wheat, peanut, fish, fruits [34]
Hong Kong 4.6-5.3 Shellfish, egg, peanut, milk, fish, fruits [35, 36]
Australia 5.1 Egg, peanut, cow’s milk, tree nuts and soy [37]

USA 6 Cow’s milk, peanut, egg, shellfish, tree nuts, fish (soy) [38, 39]
Canada 8 Cow’s milk, egg, peanut, tree nuts, fish and soy [40]
United Kingdom 4-6 Egg, cow’s milk, peanut, tree nuts, fish [41]
France 4.19 Cow’s milk, egg, kiwi, peanut, fish, tree nuts, and shrimp [42, 43]

FA, food allergy.

population prevalence estimates of self-reported sesame
allergy in the USA and Canada ranged from 0.1 to 0.2%
[21, 22]. In our previous report, the ratio of sesame al-
lergy among children with FA was 3.8% [9]. However, the
current study showed that sesame allergy emerged as a
common cause of FA in Turkey. Sesame seeds are com-
monly consumed in Turkey as the form of simit, tahini,
and halva. The reason for the low prevalence in the previ-
ous study can be explained by the lack of sesame in the
routine skin test panel and low awareness. Therefore,
panels should include region specific allergens.

Multiple FAs are on the rise all over the world. In a
recent study of 74 children aged 9 months to 7 years re-
ported that 69% of the study population had multiple
FAs [23].

In a study including 196 children and adolescents, the
rate of multiple FAs was 57%, whereas in another study
with 602 participants, it was found 78% [24, 25]. In the
present study, we demonstrated 58% of children with FA
had multiple FAs. This finding leads to the opinion that if
an infant experiences an immediate allergic reaction with
afood at first tastings during the course of complementary
feeding, the risk of coexistence of other FAs increases by
nearly 50%. In this case, each infant with immediate-type
FA history needs to be tested with other possible food al-
lergens beyond empirical elimination of the culprit food.
In FA group, multiple allergy was considerably more com-
mon in children with AD (59.4%) than those without
(49.8%), where the significance appears mainly due to very
young infants (<6 months). This finding is in line with the
previous study in which allergic children from the Nether-
lands were analyzed with specific IgE measurements for
sensitization to the 10 most common foods and inhaled
allergens [26]. In this retrospective study, polysensitization
(25 allergens) was found to be significantly more common

8 Int Arch Allergy Immunol
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in children with AD (p < 0.001, OR 4.96, 95% CI 3.35-
7.35). The hypothesis is that allergy occurs through a defec-
tive skin barrier of AD during very early months of life.

Studies have described risk factors for FA in children
with AD. Although two-thirds of AD patients are sensi-
tive to food antigens, 15-40% have clinical findings [27,
28]. In a cohort of 620 infants with a family history of
atopy, a strong association was also found between IgE-
mediated FA and AD severity [29]. The other retrospec-
tive study have found that risk factors for FA were associ-
ated with the onset of eczema at 6 months or younger,
SCORAD score of >40 (“severe eczema”) as well as young-
er than 2 years of age [30]. Martin et al. [4] reported that
infants with AD were approximately 5 times more likely
to develop IgE-mediated FA than infants without AD.
Similarly, we established that the presence of AD and its
early onset and severity predict concomitant FA.

It is not clear which food allergens need to be included
in the SPT panel done in breastfed infants. Rennick et al.
[31] evaluated 59 breastfed infants who had moderate to
severe generalized AD and found that 90% of them had
positive SPT for 1 or more of the 5 common food aller-
gens (egg white, cow’s milk, peanuts, wheat or soy). The
most common positive SPT results were egg white, cow’s
milk and peanut. In another study, Flohr et al. [32] exam-
ined 619 exclusively breastfed infants at 3 months of age
for AD and disease severity. They showed that children
with AD were significantly more likely to be sensitized
and a strong association between food sensitization and
AD severity and sensitization to individual foods such as
egg, cow’s milk, and peanut was found. Our study showed
that breastfed infants with AD were allergic to egg white
and cow’s milk, which is in line of previous studies. Un-
like previous studies, hazelnut was the third most com-
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mon cause of allergy in our subgroup of breastfed infants
with AD.

Exclusively breastfed infants particularly with early
onset of severe AD tend to have FA as shown in the previ-
ous and current study [4]. Therefore, these infants must
be evaluated for FA. It is ideal to perform allergy tests just
before starting complementary feeding. However, there is
a continuing debate regarding when infants need to be
tested. If it is done too early, a repetition of skin test is re-
quired immediately before onset of complementary feed-
ing, since the allergic profile can change over time as
demonstrated in this study. Moreover, evaluation of test
results of young infants seems more difficult than chil-
dren and adults. Another option, we suggest, is to avoid
allergy testing to ensure that the mother makes empirical
food elimination until the time of allergy testing. Our
study provides guidance for parents that prefer empirical
food elimination. Mothers of these young infants might
be subjected to eliminate hen’s egg, cow’s milk, tree nuts,
or sesame until allergen test is performed just before com-
plementary feeding.

In conclusion, our findings showed that the classical
“8 food allergen panel” was not the most appropriate food
allergen panel for young children with prediagnosis of FA
in the Eastern Mediterranean region possibly due to cul-
tural differences. Western countries are dominant in the
medical literature and each population should determine
their priorities. Besides, due to the dynamic nature of cul-
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