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Abstract: Atopic dermatitis (AD) is common among pre-school children worldwide. Food aller-
gy may be an important factor in children with atopic eczema under 4 years. Our objective was
to assess the extent and characteristics of confirmed and unconfirmed diagnoses of AD in 112
children who were diagnosed by Pediatric Allergy Clinic at Al-Bayda’s hospital with a high pos-
sibility of having AD at some point in their lifetimes. Sera from the patients were analyzed for
specific IgE antibodies to 20 allergens. About 95% of children with AD have IgE-mediated clin-
ical reactivity. The prevalence of positive cases with food allergens ranged from 19-20%, and
environmental factors ranged from 11-14% for boys and girls respectively. Positive cases of en-
vironmental factors in this population were recorded against some species of plants. As a result,
a combined sensitization to food and environmental allergens not only has an additive increase
in serum IgE antibody production, but also increases the risk of developing allergic diseases such
as asthma during childhood. An evaluation for AD should be considered to these children.
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INTRODUCTION

Atopic dermatitis (AD) is the most common
inflammatory skin disease in children, partic-
ularly in young children. The prevalence of
AD has tripled over the past three decades
and affects 15% to 30% of children in indus-
trialized countries(Larsen, 1996) (Bieber,
2010). This growth has been too speedy to be
explained by genetic changes and alteration
environmental elements have been proposed
as the possible explanation for the increased
prevalence of AD(McNally et al., 1998).
There are also many factors demonstrated to
be associated with AD: personal factors in-
cluding, age, gender, nutritional status, life-
style, allergy status and family history

(McNally et al., 1998) and changes in envi-
ronmental factors (e.g. house dust mite, ani-
mal dander, molds, cockroach infestation,
occupational exposure, environmental tobac-
co smoke, air pollution, aeroallergens, and
climate change) (Lee et al., 2012; McNally et
al., 2001; Schifer et al., 2008). Since the first
documented report of food allergy-provoking
AD in 1915 (Schloss, 1915), parents and pa-
tients with AD continue to implicate food in
disease flares (Greenhawt, 2010), an idea
backed by the fact that food allergy is more
common in children with AD. 30% of them
are affected compared with 4% to 10% in the
general pediatric population (Suh, 2010).
Roughly one-third of kids with severe AD
suffer from food allergy. In childhood, food
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allergies and food allergens such as cow's
milk or hen's egg are mainly responsible for
allergic reactions, when compared with ado-
lescents and adults (Wassmann & Werfel,
2015). The diagnosis of eczematous reactions
to food demands a careful diagnostic proce-
dure, taking into account the patient's history
and sensitization patterns. Despite the large
types of food that can cause IgE- mediated
reactions, most prevalence studies have con-
centrated on the most common allergenic
foods, namely cow’s milk, hen’s egg, peanut,
tree nut, wheat, soya, fish, and shellfish. Such
allergens account for up to 90% of food al-
lergy reactions (Eigenmann et al., 1998).
Various diagnostic tools for atopic dermatitis
(AD) have been proposed due to the lack of
definitive biomarkers and the marked diversi-
ty of its clinical features (Brenninkmeijer et
al., 2008; Deleuran & Vestergaard, 2014).
The aim of our study was to screen serum of
a group of children with AD to determine the
course of sensitization and the development
of clinical allergy which include a common
allergic food and some environmental factors.

MATERIALS AND METHODS

The study protocol was reviewed and ap-
proved by Bioethics Committee at Biotech-
nology Research Center (BEC-BTRC) with
Ref No: BEC-BTRC 04-2017. A group of
112 children (age: 6 months -48 months) with
atopic eczema (inflammatory skin disease
characterized by an itchy red rash) diagnosed
by a doctor in Pediatric Allergy Clinic and
Outpatients department at Al-Bayda’s Hospi-
tal, Libya. The physicians involved in the
study protocol determined the diagnosis of
AD as a high possibility to have food aller-
gies. Questions included demographic infor-
mation, age of onset of allergy, number of
accidental exposures, and history of concur-
rent food allergies. Then, a specific kit was
used to determine main causes of these symp-
toms. Serum samples from all patients were
collected at the time of the visit in Razi Med
Lab in Al-Bayda and analyzed for allergen—

specific IgE antibodies wusing the Im-
munoCAP Specific IgE (TUV Rheinland,
Germany) (Maloney et al., 2008) . In brief,
venous blood samples were collected and an-
alyzed with the automated ImmunoCAP Sys-
tem. Fifty microliters of standards or pa-
tients’ sera were added to the solid matrix
(ImmunoCAP) and incubated for 30 minutes
at room temperature. After washing, enzyme-
labeled anti-IgE was added to the Im-
munoCAP and incubated for 2.5 hours at
same temperature, after which it was washed
again. Then, 50 mL of developing solution
was added to each sample. After a 10-minute
of incubation, a stopping solution was added
and fluorescence was determined and com-
pared with values from the standard curve
using biocheck imaging software. With the
help of Biocheck Imaging Software (BIS)
and a PC, the Polycheck cassettes were inter-
preted (TUV Rheinland, Germany). In com-
parison with the standard curve, the amount
of allergen-specific IgE for each allergen was
given as relative kilo units per liter (kU/1) and
results were determined based on their con-
centration of IgE. In this test, we used a pedi-
atric screen for 20 individual allergens for
children, designed as a screening test for the
most relevant inhalation and food allergens.
Histamine (10 mg/ml) was used as a positive
control and glycerine as a negative control.
Allergen-specific IgE (sIgE) concentrations
in the serum were determined for the follow-
ing allergens: milk, casein, a-laktalbumin, -
laktoglobulin, Bovine serum albumin, egg
yolk and egg white, rice, soybean, banana,
pork, beef, chicken, flour mix, bakers-yeast,
D.pteronyssinus-  D.farinaemix,  Cladosp
herb.-Altern.altern.mix, Birch-Oak pollen
mix, Alder-Hazel pollen mix, six Grass mix
and level of IgE in serum. Degree of reaction
for each allergen separately was ranged from
0.15 as a negative result (no specific antibody
detection) to 100 as a positive result (very
strong antibody concentration) that obtained
as a result of collaboration of soft program
with Polycheck kit.

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 33 (2): 90-97, 2018

RESULTS

From January to December 2016, 112 cases
were screened for specific serum IgE for 20
different allergens. The majority of children
were having atopic dermatitis or asthma at
some point in their lifetimes. Of the children
with reported symptoms of AD, the patients
ranged in age from 6 months to 4 years (me-
dian, 2.5 years), and the ratio of gender of
patients was male/female ratio of 47:65.
There was similarity of results found between
couple of genders with a type of allergens
and most of them have more than one posi-
tive reaction to different allergens. Results in
Table 1 illustrated a comparison in numbers
between percentages of negative and positive
cases for food/environmental allergens in
both genders. The prevalence of positive cas-
es with food allergens ranged from 19-20%,
and prevalence of environmental factors
ranged from 11-14% for boys and girls re-
spectively. Most cases got a positive reaction
against more than one type of allergens, thus
the total numbers for positive and negative
cases of food allergens for boys were 252 and
723 respectively, whereas the total number of
the boys and girls in this study were 47 and
65 respectively (Figure 1 showed an example
of the results for one subject).

For more details, Table 2 presented the num-
bers with percentages of negative and posi-
tive cases, and the mean degrees of reaction
for each gender. Overall boy/girl cases, the
highest numbers of positive cases were found
with Alder-Hazel pollen mix (38 boys/44
girls) and Birch-Oak pollen mix (31 boys/43
girls), and the lowest numbers were noted
with a-Laktalbumin (2 boys/4 girls), Casein
(3 boys) and Chicken (4 girls). Additionally,
of these 47 boys, 27 had reacted to D. pter-
onyssinus-,D. farinaemix, banana, and 24 re-
acted to 6-Grass mix. Of these 65 girls, 36
had reacted to D. pteronyssinus-D. farinae-
mix, 39 reacted to a banana, and 21 reacted to
6-Grass mix. The results also showed that the
total numbers for positive and negative cases

of food allergens for boys were 252 and 723
respectively, whereas the total number of the
boys/girls in this study was 47/56 subjects.
This referred to the most case that had been
found to be positive to more than one type of
food/ environmental allergens at the same
time. In the same table, the ranges of in-
creased serum specific IgE levels for each
allergen varied widely among patients with
positive diagnoses, and the total mean level
of IgE was 96 and 100% for boys and girls
respectively. The same table showed levels of
mean degree of reaction for each allergen that
ranges between 0.15-100 kU/I (concentration
of antibody detection). The highest value was
recorded with D. pteronyssinus-D.farinaemix
with 21.4 and 19.8 for boys and girls respec-
tively, followed by 6-grass mix and banana.

Table (1). Numbers and percentages of negative and
positive cases for food/environmental allergens in
both genders

Boys (47) Girls (65)
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Table (2) .Correlation between different twenty allergens with percentages of positive/negative cases and mean degrees of

reaction in male and female subjects

Boys (47) Girls (65)

No Atopic No of No of Mean No of No of Mean
negative positive degree of negative Positive degree of
cases (%) cases (%) reaction cases (%) cases (%) reaction

1 Milk 41(87.234) 6 (12.766) 0.197 57 (87.962)  8(12.308) 0.282

2 Casein 44 (93.617) 3 (6.383) 0.169 57 (87.962)  8(12.308) 0.181

3 a-Laktalbumin 45 (95.745) 2 (4.255) 0.181 61 (93.846) 4 (6.154) 0.279

4  B-Laktoglobulin 30 (63.830) 17 (36.170) 0.648 33(50.769)  32(49.231) 2.085

5  Bovine 34 (72.340) 13 (27.660) 1.711 46 (70.769) 19 (29.231) 0.627

serum albumin

6  Egg white + 39 (82.979) 8 (17.021) 0.177 54 (83.077) 11(16.923) 0.189

Egg yolk
7  Rice 32 (68.085) 15 (31.915) 0.580 47 (72.308) 18 (27.692) 1.117
8  Soybean 38 (80.851) 9 (19.149) 0.625 56 (86.154)  9(13.846) 0.593
9  Banana 20 (42.553) 27 (57.447) 3.627 26 (40) 39 (60) 2.808
10 Pork 38 (80.851) 9 (19.149) 1.064 51 (78.462) 14 (21.538) 0.535
11 Beef 35 (74.468) 12 (25.532) 0.207 57 (87.962)  8(12.308) 0.18
12 Chicken 40 (85.106) 7 (14.894) 0.203 61 (93.846) 4 (6.154) 0.162
13 Flour-Mix 31 (65.957) 16 (34.043) 0.420 48 (73.846) 17 (26.154) 0.475
14 Bakers-Yeast 24 (51.064) 23 (48.936) 1.266 40 (61.538)  25(38.462) 0.319
15  D.pteronyssinus- 20 (42.553) 27 (57.447) 21.355 29 (44.615)  36(55.385) 19.814
D farinaemix

16  Cladosp.herb.- 36 (76.596) 11 (23.404) 0.302 60 (92.308)  5(7.692) 0.336
Altern.altern.mix

17 Birch- 16 (34.043) 31 (65.957) 0.575 22 (33.846) 43 (66.154) 1.086
Oak pollen mix

18  Alder-Hazel 9 (19.149) 38 (80.851) 0.420 21(32.308) 44 (67.692) 0.916
pollen mix

19  6-Grass mix 23 (48.936 24 (51.064) 3.980 44 (67.692)  21(32.308) 2.886

20 Total IgE 2 (4.255) 45 (95.745)  58.42 0 65 (100) 59.351

DISCUSSION

AD/food allergy use had distinct risk factors.
The prevalence of sensitization to food aller-
gens appeared to occur and increase in early
infancy (Kulig et al., 1998). In young chil-
dren, the diagnosis of AD is mainly based on
clinical evaluation. Although assessment of
allergen-specific IgE antibodies provides
helpful information to the clinician, a correct

interpretation of sensitization to common al-
lergens is critical in determining susceptibil-
ity to allergic diseases (Chiu et al., 2014).
This study attempted to estimate prevalence
and risk factor profile of AD/food allergy that
cause allergy in early childhood by compar-
ing the distribution of different allergens in
subjects suffers from AD. From our result,
close to 95% of children with AD have IgE-
mediated clinical reactivity. As a result, an

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.

ISSN: online 2617-2186 print 2617-2178



Al-Mukhtar Journal of Sciences 33 (2): 90-97, 2018

allergic reaction occurs when the immune
system overreacts to the allergen by produc-
ing IgE antibodies. IgE is a type of antibody
that is presented in small amounts in the body
but plays a major role in allergic diseases
(Galli & Tsai, 2012). In this study, the
changes of serum IgE levels were consistent
with the sensitization patterns of food. The
lowest numbers of positive cases noted with
a-Laktalbumin (2 boys/4 girls), Casein (3
boys) and Chicken (4 girls). On the other
hand, the highest number of positive cases
was recorded with banana followed by Bak-
ers-Yeast, then B-Laktoglobulin, flour-mix,
and rice for both genders. These results might
refer to the fact that these types of food are
considered as an important food for children
at an early age. The total positive case with
food allergens was found around 20% for
both genders. These results were in agree-
ment with other studies that found food aller-
gy as an important factor in up to 20% of
children with atopic eczema under 4 years
(Oranje & De Waard-Van Der Spek, 2000;
Tariq et al., 2000). These results were close
to the finding of another study which stated
that children (1 to 10 years old) in German
were found to have a positive predictive val-
ue for eczematous reactions with food of 30%
(Breuer et al., 2004). In another study, only
35% to 40% of food-sensitized children with
AD have clinical signs and symptoms of food
allergy (Greenhawt, 2010).

On the other hand, from our results, percent-
ages of total positive cases with environmen-
tal allergens were found to be around 11-14%
in both genders. In more details, 80 and 77%
of subjects were found to have a high positive
reaction with Alder-Hazel pollen mix, fol-
lowed by Birch-Oak pollen mix and
D.pteronyssinus -D.farinaemix compared to
food allergens. This might be attributed to the
presence of these variety of plants in study
area. Our results agreed with a study that
found a prevalence of AD of (11.7%) from
pediatric dermatosis in Benghazi, Libya
(Elfaituri, 2015). They also agreed with a

study that found approximately half of young
infants with food allergen sensitization were
more likely to be allergic to inhalant aller-
gens, and were at an increased risk of devel-
oping respiratory allergic diseases by the age
of 4 years (Chiu et al., 2014). Thses envi-
ronmental factors might play a role in in-
creasing the risk of asthma which was report-
ed in another study with children at age 1-
l4years in the same city. Results of that study
found a high number of children with severe
smoke sensitivity and dust allergy and that
the environmental factors might lead to the
development of asthma in older children (Ali
et al. 2016). To sum up, not only lifestyles
but also environmental factors may be asso-
ciated with the prevalence of AD in children
at an early age in Al-Bayda city, which might
lead to the increased risk of developing a res-
piratory allergy. This risk is high especially
in children with early onset of food allergy.

CONCLUSION

The complex interplay between the variabil-
ity of the environmental exposure and the in-
teractions between the food allergies are like-
ly to affect the development of AD. It is im-
portant to identify infants at risk to provide
early intervention. Prevention should begin in
early life, a critical window of vulnerability.
Fixing of the epidermal barrier in infants with
AD may prevent the subsequent allergic dis-
eases.
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