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ORIGINAL PAPERS

ACCURACY OF POSITIVE SKIN PRICK TEST IN CHILDREN WITH 
ATOPIC DERMATITIS: A SINGLE CENTER EXPERIENCE

Amra Šerak1, Almira Ćosićkić2, Nina Mekić1, Alma Trnačević3

ABSTRACT

Aim: The aim of this study was to determine the incidence of positive SPT in children 
with atopic dermatitis and to show its diagnostic accuracy and correlation between 
postitive skin prick test (SPT) and severity of atopic dermatitis (AD), as well as 
emphasizing improtance of SPT as an important diagnostic tool in the diagnosis of AD.
Methods: The retrospective-prospective study was conducted at the Department of 
Rheumatology, Immunology and Allergology of the Clinic for Children’s Diseases, 
University Clinical Center (UCC) Tuzla, from January 2015 to January 2020.
The skin prick test was performed by trained study personnel. Standard MWD ≥3 mm 
is proposed by the World Allergy Organization (WAO) and was used in our study.
Results: This study included 646 children. Atopic dermatitis was diagnosed in 126, 
while 114 children with atopic dermatitis met our study criteria. All 114 children were 
subjected to SPT. Positive results were found in 60 children (52.6%) with AD. SPT was 
positive in 11 of 23 children with mild form of AD (47.8%). In the same time, 36/70 
(51.4%) children with moderate form of AD had positive skin prick test. Severe form of 
AD was found in 21 children. Thirteen children had food or aeroalergy (61.9%).
Conclusion: Our study showed that a significant number of children with AD showed 
sensitivity to dust, pollen, Dermatophagoides pteronyssinus, milk, eags and other 
alergens on SPT. It also showed strong correlation between postitive skin prick test and 
severity of AD.
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INTRODUCTION

Atopic dermatitis (AD) is one of the most 
prevalent chronic inflammatory skin dis-
eases in children [1]. It is a multifactorial 
inflammatory skin disease of complex 
etiology, resulting from the interaction 
of genetic, environmental and psycho-
logical factors. AD is characterized by the 
appearance of eczematous lesions, with 
pruritus and dry skin, associated with the 
disruption of epidermal barriers, abnor-
mal immune responses, and immuno-
globulin (Ig) E secretion [2].  AD onset 
is attributed to hypersensitive immune 
cells, including keratinocytes, mono-
cytes, and dendritic cells, which overreact 
to environmental agents, such as house 
dust mite allergens, food, and bacteria, 
leading to overwhelming inflammatory 
responses [2,3].  
The occurrence of AD is increasing rapid 
in children with an incidence rate of 
around 5-20% [4]. Cipriani reported in an 
American national study the total preva-
lence of 13% of AD in children with 67% 

being mild, 26% moderate and 7% severe 
form of AD [5]. The Canadian healthy 
infant longitudinal development study, 
found that children with AD and allergic 
sensitization had a greatly increased risk 
of food allergy, asthma and allergic rhin-
itis compared to non-sensitized children 
without AD [6]. Atopic dermatitis, food 
and aeroalergies and sensitivity are highly 
interconnected. Young children with AD 
tend to become sensitized to eggs, milk or 
peanuts, while older children and adults 
more often become sensitized to environ-
mental allergens such as house dust mites 
(HDM), animal dander or pollen [7].
Infantile atopic dermatitis associated with 
food allergy, as a name, was proposed by 
the study group of the Ministry of Health, 
Labour and Welfare [8].  This type is the 
most common food allergy during child-
hood. It is associated with infantile atopic 
dermatitis. Eczema often remits with the 
elimination of allergen foods. The food 
allergy often improves with aging [9].
About 69% of infants who had AD during 
the first 3 months of life were sensitized 
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against aeroallergens and significant number of 
them showed sensitivity to dust, pollen, insects, 
Dermatophagoides farinae and fungi [9].  Commonly, 
AD and food and aeroallergy coexist in children with 
AD while in about 35% of children with AD food and 
aeroallergy is the provoking cause. Although the role 
of aeroallergens has been highlighted in studies, food 
allergens have been identified as the main external 
triggers in AD [9,10].
The skin prick test (SPT) is an indirect method for 
detecting IgE antibodies [11], commonly used in clinical 
practice and epidemiologic studies and has been used 
to screen infants before initiating interventions for 
primary prevention of food allergy [12-13]. 
The  aim of this study were to determine the incidence 
of positive SPT in children with atopic dermatitis and 
to show its’ diagnostic accuracy. 

PATIENTS AND METHODS

The retrospective-prospective study was conducted at 
the Outpatient Clinic and Department of Rheumatol-
ogy, Immunology and Allergy of the Clinic for Chil-
dren’s Diseases, University Clinical Center (UCC) Tu-
zla, from January 2015 to January 2020. Questionnaire 
was filled out including information about the age and 
sex of children, age of the child when the first signs of 
AD appeared, severity of the disease, background fac-
tors such as heredity of atopy and AD, respiratory man-
ifestations of bronchial obstruction, feeding patterns 
during infancy, other possible allergic symptoms and 
data on sensitivity to food allergens and/or aeroaller-
gens.
Diagnosis of AD was made by the Hanifin and Rajka di-
agnostic criteria for atopic dermatitis, and duration of 
the pruritic skin changes of at least 3 months. Children 
ages 0 to 15 were included. The inclusion criteria were 
satisfying at least three major and three minor criteria.
The exclusion criteria were: children having more than 
15 years, antihistaminics in therapy less than 10 days 
prior trial or corticosteroids less than 30 days prior 
trial, local corticosteroids less then 10 days, children 
with other acute or chronic diseases or systemic dis-
eases and those children whoes parents refused to give 
writting consent to be included into trial. As we fol-
lowed the stated criteria, 114 children met the criteria 
and were included in the study.
The SCORing Atopic Dermatitis (SCORAD) index 
was used to assess the severity of atopic dermati-
tis. We assessed the following: (A) spread of skin 

changes, expressed in a range of 0-100; (B) intensity 
of skin changes graded on a 0-3 scale, where 0 indi-
cated absence of changes, 1 minor changes, 2 moderate 
changes, and 3 intense changes; (C) subjective signs 
were presented on a 1-10 scale, where 0 signifies “never 
better” and 10 “never worse”. The intensity of the sub-
jective signs was declared by the child (if it was an older 
child over 5 years old) or the child’s guardian. The val-
ues of the SCORAD index were calculated according 
to the formula A/5+7B/2+C. The maximum SCORAD 
index value was 103. According to the SCORAD index 
values, the severity of the disease was assessed as mild 
(<15 points), moderate (15-40 points), or severe (>40 
points).
Food allergen and aeroallergen testing by skin prick 
test (SPT) was performed at the Allergy Testing De-
partment, Clinical Department for Children’s Dis-
eases, Tuzla UCC. Testing was carried out for groups 
of food allergens (cow’s milk, eggs, flour, meat I and II, 
fruit I, II and III, vegetables I and II) and for groups of 
aeroallergens (grass pollen, weed pollen, tree pollen, 
house dust, Dermatophagoides pteronyssinus, animal 
hair-fur, feathers, vegetable fibers, fabrics, fungi, bac-
teria) using dialyzed extracts of allergens in a solution 
of a mixture of 50% glycerol solution in buffered saline 
solution (allergens preparations for SPT; Institute of 
Immunology, Zagreb, Croatia). Urticaria of >3 mm was 
taken as a positive test result.

RESULTS

Durin this period 646 children were examined in the 
outpatient clinic/departement of Rheumatology.  
Atopic dermatitis was diagnosed in 126, while 114 
children with atopic dermatitis met our study criteria. 
Inclusion criteria weren’t satisfied by 12 children 
because 7 used antihistaminics, three of them used 
system corticosterids, one had system deasease, 
while we didn’t get one parents acceptance to include 
childs date to research. Among those 114 children, 56 
were male (49.1%) and 58 were girls (50.9%). Positive 
anamnesis of food and/or respiratory alergy was found 
in 70 children (n=70, study group) (33 were boys 
(47.1%) and 37 were girls (52.9%)). In controled group 
(n=44) 23 were boys (52,3%) and 21 were girls (47,7%). 
Based on gender, there were no statistically significant 
difference between study and control groups (p= 0,91). 
We also analysed connection between gender and AD 
severity based on SCORAD index results (Table 1).

Table 1. Gender of children with different severities and forms of AD

                                                                                      Form of disease

         
Mild form (n = 23) Moderate form (n = 70) Severe form (n = 21)

p

Male
Female

13
10

29
41

13
8

NS
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Study included children with average age of 26.5 
months when they were admited to hospital, minimal 
of 1.5 months and maximum of 96 months. Out of all 
those children with AD, minimal age was 1.5 months 
and maximum age was 14.9 years. In the group of 70 
children with food or respiratory alergies minimum 
was 4 months and maximum 14.9 years (MD at 31,25 

months). In control group, youngest child was 1.5 
months and oldest was 10.5 years (MD at 26 months). 
Based on age, there were no statistically significant 
difference between study and control groups (p= 0,15). 
We also analysed connection between children age and 
AD severity based on SCORAD index results (Table 2). 

Table 2. Age of children with different severities and forms of AD

                                                                                      Form of disease

         Mild form (n = 23) Moderate form (n = 70) Severe form (n = 21) p

Children age (months) median
26

(17-77)
29.5

(17-69)
18

(6-41)
NS

Most common maior criteria was itching and scraching 
(109/114). We found with typical localisation in 98/114 
(85,9%) and chronic changes in 88/114 of children. 
Most common localisation typical for AD was face 
(37.7%), than face and uper extremities (22.8%), lower 
extremities (14.9%), body (10.5%), neck skin folds 
(9.6%). 
Most common skin changes were dray skin (103/114), 
scraching coused by swet (54/114), erythema (53/114). 
Most common nonskin symptoms were: emotional 
factors (94/114), young age (92/114), increase of IgE 
(64/114).
Age of kids with AD on natural diet, had median around 
6 months (0-12 months). For 46/114 (40,3%) kids with 
AD, first skin changes were reported while on natural 
diet, so positive and statistically significant correlation 
was found between lenght of natural diet and first skin 
changes (r=0,28, p=0,002; 95% CI: 0,10 - 0,44). 
The introduction of cow’s milk into the diet for kids 
with AD happened in interval between 0-13 months, 
with median at 6 months. Positive, light and statistically 
significant correlation between the age of introduction 
of cow’s milk and apperance of first skin changes was 
found (r_0,27, p<0,003; 95% CI: 0,09-0,43). 
The introduction of other food into the diet for kids 
with AD happended in interval between 0 and 9 
months, with median at 6 months. Positive, light and 
statistically significant correlation between the age of 

introduction and apperance of first skin changes was 
found (r=0,19; p=0,03, 95%CI: 0,01, 0,36). 
Disease severity was measured by SCORAD index. 
The most common subjective simptoms were: itching 
(109/114) and scraching coused by swetting (54/114).
Average SCORAD index was 28.5 points, with minimum 
of 4.7, and maximum at 102.8.
All 114 children were subjected to Skin Prick Test (SPT). 
Positive results were found in 60 children (52.6%) 
with AD. SPT was positive on aeroalergens in 23/114 
children (20.2%) and most common alergen was home 
dust in 13/114 children (11.4%) and Dermatophagoides 
pteronyssinus in 5/114 children (4.4%). SPT on food 
alergens was positive in 37/114 (32.4%) children. Most 
common food alergen was cow milk in 17/114 (14.9%) 
children and eags in 8/114 (7%) children. 
SPT was positive in 11 of 23 children with mild form 
of AD (47.8%). Six  of them had been postitive on 
aeroalergens and 5 on food alergens. In the same time, 
36/70 (51.4%) children with moderate form of AD were 
positive on aeroalergens (13) or food alergens (23).
Severe form of AD was found in 21 children. Thirteen 
children had food or aeroalergy (61.9%). Nine  of them 
had food alergy and 4 had aeroalergy.
There is a significant correlation between postitive 
SPT for food or/and aeroalergens and severity of AD 
(r=0.21, t=2.28, p = 0.024) (Table 3).

Table 3. Correlation between positive SPT and severity of AD.

                                                                                      Form of disease

         
Mild form Moderate form Severe form p

Number of positive SPT (%) 11/23 (47,8) 36/70 (51,4) 13/21 (61,9) p<0.05

Positive SPT was found at 60/114 (52,6%) of children 
with AD. In study group of children with AD, positive 
SPT was found at 52/70 (74.3%), while in control group 
8/44 (18.2%). Statistically significantly more positive 

SPT tests were reported in group of children with AD 
(74.3 vs 18.2; χ2=34.11, p<0.0001; OR = 13; 95%CI: 5.10-
33.11).
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Point biserial correlation coefficient (PBC) was used 
to examine correlation between positive SPT and 
severity of AD.  PBC showed strong positive correlation 
with r=0.21 between positive SPT and severity of 
AD. Contigency test (χ2) also showed significant 
correlation between positive SPT and severity of AD 
(χ2 =7.71; p=0.02; df=2; Contigency test =0.252). Based 
on paramethers of SCORAD index, we had different 
spred of changes and different intensity of changes 
and various subjective signs. Based on SCORAD index, 
intensity was messured. We had 103 children with dry 
skin, 98 with erythema, 71 with excoriations, 52 with 
lichenification, 51 with papulae and 46 with crusts.

DISCUSSION

According to worldwide researches atopic dermatitis, 
also known as atopic eczema, affects a large propor-
tion of children and is most common in infants, where 
it occurs in 20% of those under two years of age [14]. 
Over the past 30 years, a twofold to threefold increase 
in paediatric atopic dermatitis has been reported [15]. 
Most children develop atopic dermatitis before the age 
of two years [16]. Significant morbidity associated with 
atopic dermatitis can be prevented with early diagnosis 
and treatment[17]. 
In our study both genders were equaly represented. Av-
erage age was 26.5 months on the day of admission to 
the Clinic, with the youngest child being 1.5 months 
odl and the oldest 96 months old. 
The pathogenesis of AD involves the disruption of T 
helper (Th) 1/Th2 cytokine homeostasis towards Th2 
skewed immune responses [3,12]. When Th2 cells are 
activated, cytokines such as thymic stromal lympho-
poietin (TSLP), interleukin- (IL-) 4, IL-5, IL-10, and IL-
13 are secreted, enhancing humoral immune responses 
and inhibiting the function of Th1 cells [12]. 
Atopic dermatitis can present in many different forms 
and, as such, the differential diagnoses are broad and 
can include contact dermatitis, impetigo, urticaria, 
scabies, psoriasis and seborrhoeic dermatitis. It is im-
portant to consider these diagnoses before a diagnosis 
of atopic dermatitis is established.
According to Dahr et al. in the childhood AD group, 
74.50% had facial involvement, 35.53% had flexural 
involvement, 56.32% had extensor involvement and 
8.24% had both flexors and extensors involved [19]. 
Our study shows that 109 out of 114 children had itch-
ing and scratching simptoms. At 98 out of 114 children 
we found tipical localisation, while we found chronic 
changes at 88 out of 114 children. Acute eczema was 
seen in 28.79%, subacute in 23.38%, chronic in 47.40% 
and follicular in 0.43% of the children [20]. In our study 
most common skin changes were dray skin (103/114), 
scraching coused by swet (54/114), erythema (53/114). 
Most common nonskin symptoms were: Emotional 
factors (94/114), young age (92/114), increase of IgE 
(64/114).
Food allergy (FA) represents the body’s exaggerated 
immunological response to the ingestion of a partic-

ular type of food substance and it is characterized by 
itching, swelling, hives, eczema and wheezing in mild 
to moderate cases. In severe cases, there could also be 
associated difficulty in breathing, anaphylactic shock, 
light-headedness, and even death. The most common 
childhood foodallergies are typically outgrown by ado-
lescence or adulthood [20].
SPT is recommended to determine the causes of food 
allergy. Avoid intradermal tests using food antigens be-
cause they are more likely to yield false positive results 
and cause anaphylactic reactions than the SPT. How-
ever, for children with a history of symptoms or high 
antigen-specific IgE antibody levels avoid even the SPT 
because it may cause systemic symptoms. Reportedly, 
an atopy patch test, in which a food antigen is applied 
on the skin, is useful for predicting nonimmediate re-
actions in the diagnosis of atopic dermatitis. However, 
no consensus has been reached on this finding. Before 
testing, the use of agents such as antihistamines, an-
tiallergics and steroids should be withdrawed because 
these influence in vivo test [8]. The SPT wheal size is 
measured after 15–20 min in the standard procedure 
and is considered positive with a mean wheal diameter 
(MWD) of ≥3 mm larger than the negative control [9]. 
The SPT was performed by trained study personnel. 
Mean Weal Diametar (MWD) was derived as the sum 
of the longest diameter and the diameter perpendic-
ular to this divided by 2 and reported in mm without 
decimals. An MWD of 10 mm or more was assigned 10+ 
mm.
A threshold of 2-mm MWD or more for AS is widely 
used in research [21,22,23]  despite the standard MWD 
≥3 mm proposed by the World Allergy Organization 
(WAO) [24]  to define a positive SPT in the clinic, also 
in infants. We desided to use MWD≥3 mm threshold as 
proposed by WAO. An MWD ≥2 mm is likely to be of 
clinical relevance in infants, in line with the findings in 
the Learning Early About Peanut Allergy (LEAP) study 
[25]  where 37.5% in the avoidance group with SPT 1–2 
mm towards peanut at 4–10 months of age had a posi-
tive oral food challenge towards peanut at 60 months 
of age.
Our study showed that a significant number of chil-
dren with AD showed sensitivity to dust, pollen, Der-
matophagoides pteronyssinus, milk and eags on skin 
prick test. It also showed strong correlation between 
postitive skin prick test and severity of atopic dermati-
tis.  It is an important diagnostic tool in the diagnosis 
of atopic dermatitis.
However, diagnostic approaches are rather complex for 
late onset reactions, because the role of allergens in the 
pathogenesis and clinical features of AD have not been 
explored in detail [14].
Allergic diseases are considered as important public 
health problem which significantly increase socioeco-
nomic burden by lowering the quality of life and work 
productivity of affected children and their families 
[25].  The determination of sensitivity by SPT is one 
of the basic steps in the treatment of allergic diseases. 
In addition to the economic costs of allergic diseases 
they can cause social losses such as frequent absence 
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from school and work loss, impaired quality of life and 
reduction in productivity. Once the allergen sensitiza-
tion has been determined by SPT, the children are kept 
away from the offensive allergen. Thus, the social losses 
could be reduced. Therefore, it is important to deter-
mine sensitivity and a change of sensitivity in people 
with allergic diseases.
Based on Gizem Atakul et al. study, clinical severity 
score increased, as the presence of food sensitization 
increased. Sensitization to egg white, egg yolk and 
cow’s milk were the most frequent food allergens in 
their study group. Patients with multiple food sensiti-
zation were more likely to have higher SCORAD scores, 
vice versa [27]. 
Positive skin prick test was found in all form of AD but 
percentage was bigger in severe form of disease than 
in moderate or mild forms, with significant correlation 
between SPT results and severity of desease [28].
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