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Abstract

Background: Skin prick testing (SPT) is a standard method of test-
ing for allergies including food allergies. However, differentiation 
between allergy and sensitization requires clinical interpretation. Our 
aim was to describe the referral patterns and SPT results for food al-
lergens in a cohort of children referred to a peripheral SPT unit at Mt 
Druitt Hospital, in Western Sydney.

Methods: This was a retrospective case record review.

Results: Over 1 year, 380 children were referred for SPTs. Of these, 
295 had an SPT for at least one food allergen. Of these 295 children, 
225 had a confirmed or suspected food allergy (FA), of whom 180 
were positive on SPT for at least one food allergen. Children with 
asthma and/or eczema without a confirmed or suspected FA were less 
likely to have a positive SPT for food (P < 0.001).

Conclusions: A child in this setting with a diagnosis of asthma and/or 
eczema in the absence of a clear diagnosis of FA is less likely to have 
a positive SPT for food.

Keywords: Skin prick testing; Food allergy; Asthma; Eczema

Introduction

Food-specific IgE testing comprises of skin prick testing (SPT) 

and radioallergosorbent testing (RAST). The advantages of SPT 
over RAST are the immediate result for both family and clini-
cian and the avoidance of blood taking [1]. However, allergen 
selection, for example, tree nut panel, must be guided by the 
clinical history. The Royal Australasian College of Physicians 
in conjunction with the Australasian Society of Clinical Immu-
nology and Allergy has recommended that “Food specific IgE 
testing should not be performed without a clinical history sug-
gestive of IgE mediated food allergy” [2]. This is particularly 
relevant to our SPT service at Mt Druitt Hospital (MDH) which 
was, at that time, essentially a technical only service, with triag-
ing of referrals, but no clinical assessment of the patients. Our 
hypotheses were that the majority of SPTs for food allergens in 
our setting were negative, and that the proportion of positive 
food allergen SPTs, defined as > 3 mm, was higher when there 
was a suspected diagnosis of food allergy (FA), compared to 
other diagnoses such as asthma and eczema. Therefore, our aim 
was to describe the referral patterns and SPT results for food al-
lergens in a cohort of children referred to our service.

Materials and Methods

The pediatric SPT service at MDH in metropolitan Western 
Sydney has pediatric nursing staff who are trained to adminis-
ter but not necessarily interpret the results. Ordering and inter-
pretation of SPTs are in the hands of referring clinicians, most 
of whom are general pediatricians, rather than our lead allergy 
clinician. SPT results and referring information were extracted 
from electronic case records for the year 2016. Ethics approval 
was granted by the Western Sydney Local Health District eth-
ics committee (reference (5360) LNR/17/WMEAD/437). This 
study was conducted in compliance with the ethical standards 
of our institution on human subjects as well as with the Helsin-
ki Declaration. A two-sided alpha of 5% was applied to inter-
pret the results of hypothesis tests. All statistical analysis was 
performed on SAS v9.4 (SAS Institute Inc., Cary, NC, USA).

Results

Overall, 380 children with a mean age of 4.7 years underwent 
SPTs in 2016. All 225 children with a known or suspected FA 
underwent an SPT for at least one food allergen. Of these 225 
children, 36 also had eczema, nine also had asthma, and one 
had all three atopic diseases. In addition, children without a 
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diagnosis of FA but with a diagnosis of asthma (n = 29) or 
eczema (n = 49) also underwent SPT for at least one food al-
lergen (Table 1). In total, 225 children with clinical FA and 70 
children without a known or suspected FA underwent an SPT 
for food (Fig. 1). Of the 225 children with clinical FA, 180 
(80%) were positive for at least one food allergen. Children 
referred for FA testing based on only a diagnosis of asthma or 
eczema, without FA, were unlikely to return a positive test (P < 
0.001, Table 2). Age was not related to the likelihood of a posi-
tive result to food allergens, with the mean of age of children 
with a positive SPT of 4.81 (standard deviation (SD) = 3.44) 

years compared to 4.38 (SD = 3.88) years for those who tested 
negative (Kruskal-Wallis test, P = 0.61) (Fig. 2).

Discussion

In this 1-year cohort, a child with a suspected or confirmed 
history of FA was more likely to have a positive SPT for food 
than a child with a history of asthma or eczema. However, a 
considerable proportion of children without a known or sus-
pected FA were regardless referred for such testing. While we 

Table 1.  Diagnoses of Children Referred for an SPT for Food

Number of children Number of children who had an SPT for food (%) P value
FA 225 225 (100) < 0.0001
Asthma (without FA) 42 29 (69)
Eczema (without FA) 59 49 (83)

SPT: skin prick testing; FA: food allergy.

Figure 1. (a) Diagnoses of children referred for SPT. (b) Diagnoses of children referred for SPT for food. (c) Diagnoses of children 
with a positive SPT for food. SPT: skin prick testing.
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suspected that some children with a negative SPT but a history 
of FA might be older and “growing out” of their allergy; our 
results did not support this hypothesis (Fig. 2).

The positive SPTs in these children without a history of FA 
may represent sensitization [3]. Clinicians must interpret SPT 
results in the context of a history that is, or is not, suggestive of 
a temporal relationship between a putative allergen and a per-
ceived reaction. This process helps the clinician to recognize 
the difference between allergy and sensitization. Absence of this 
process, or family or child anxiety about a “positive test”, may 
result in inappropriate dietary restriction with adverse nutri-
tional and growth outcomes [2, 4]. The prevalence of sensitiza-
tion to food allergens is likely to be higher than the true preva-
lence of FA in our cohort. It has been suggested that SPTs are 
“slightly uncomfortable, but are usually well tolerated, even by 
small children” [1]. We would agree with this from the physical 
discomfort viewpoint. However, SPT, and particularly multiple 
allergen testing, may be psychologically stressful for child and 
family alike. It is our clinical experience that it can be particular-
ly challenging to perform multiple pricks in younger children or 
in children with developmental and/or behavioral issues. These 

children can often become distressed and may require gentle 
but firm physical restraint similar to when a cannula is placed. 
Furthermore, a positive SPT to a food allergen requires a food 
challenge, to differentiate sensitization from allergy, particularly 
in children with atopic eczema [5, 6].

We are not implying that the referring clinicians are over-
ordering SPTs. Rather there are possible valid reasons for such a 
high negative SPT rate. Firstly, the referring clinicians are mainly 
specialist pediatricians, thus, it is likely that a proportion of their 
clinical practice will comprise more severe eczema, asthma, or 
possible FAs. There may also be a higher degree of carer anxiety 
around the perceived severity of these diagnoses. Eliminating 
the possible role of any putative allergic trigger, even though 
the likelihood of one has been assessed as low or negligible, 
may be warranted when the alternative is a change or step-up 
in pharmacological management, particularly with higher dose 
inhaled corticosteroids or combined long-acting beta-2 agonists 
for moderate to severe asthma. Certainly, children with both 
asthma and FA are at a higher risk of adverse outcomes includ-
ing mortality [7-9]. Additionally, and possibly more importantly, 
fear and anxiety related to allergies, real or imagined, particu-

Table 2.  SPT Results for Food

SPT
P value

Positive Negative Total (percent positive)
FA 180 45 225 (80) < 0.0001
Asthma (without FA) 5 24 29 (17)
Eczema (without FA) 25 24 49 (51)

SPT: skin prick testing; FA: food allergy.

Figure 2. Ages of children with negative and positive SPT results to food allergens. SPT: skin prick testing.
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larly FAs, are well described [10-15]. Families of these children 
may have heightened anxiety about both the atopic disease and 
the concern or fear (or hope) that there is, or are, allergic triggers.

The goal is more selectivity in the number of children 
referred for testing and in the choice of SPT for each child. 
In turn, there will be less anxiety and discomfort for children 
undergoing SPTs, as well as savings in reagents and staff time 
and costs. Possible strategies for a more selective approach to 
referrals for SPTs for food allergens may be promoted through 
continuing professional development interventions, which 
may lead to a change in clinical practice [16], including more 
rational investigation ordering [17]. Feeding back our results 
to the referring practitioners, with peer review at the local lev-
el, is a feasible intervention to change clinical behavior [18].

A limitation of this study is that we did not have access to 
full records of these children to confirm the clinical picture of FA, 
only referral diagnoses or very brief symptomatology on our re-
quest forms. However, most of our referral clinicians are general 
pediatric specialists so we accepted their diagnoses for this study.

We strongly suspect that referring clinicians are already 
counseling families regarding rationalization of testing, but 
that despite these efforts, some may only be convinced by 
a negative SPT, in which case, testing might be considered 
beneficial [19]. Therefore, we also plan to explore the experi-
ences and approaches of the referring clinicians for children 
with possible FAs. Similarly, exploration of the expectations 
and attitudes of carers of these children referred for FA testing 
in our setting will be valuable.

Conclusion

A child with a diagnosis of eczema or asthma, but without a 
suspected or confirmed FA, was less likely to have a positive 
SPT for food than children with a suspected or known FA. 
However, these children made up a large proportion of refer-
rals. Further work is required to explore clinicians’ approaches 
and parental concerns for such children.
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