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There is growing awareness of allergen management 
in catering companies, including those that supply school 
canteens, as trace amounts of allergenic foods can trigger an 
allergic reaction [1-2].

A survey of management programs and control of special 
diets for food allergy in 48 schools in the Hortaleza District 
of Madrid, Spain (all of them self-catering) was performed 
during the 2015-2016 school year. Of a total of 1509 served 
meals, 361 were free of egg and milk allergens.  

The aim of this study was to perform immunoassays on a 
sample of allergens on working surfaces, utensils, and dishes 
in school kitchens in order to detect milk and egg allergens. 
We then evaluated the impact on children sensitized to 
the allergens in terms of the prevalence of allergy to these 
foods and how they may be related to reactive episodes after 
inadvertent intake.

Samples were collected by a single technician, who 
swabbed work surfaces. The samples were then analyzed using 
lateral flow immunoassay (LFIA, Proteon Milk Express and 
Proteon Egg Express from ZEULAB, S.L.) and enzyme-linked 
immunosorbent assay (ELISA, Proteon Milk and Proteon Egg 
from ZEULAB, S.L.), which were performed following the 
manufacturer’s instructions. The recovery and reproducibility 
of both methods were previously validated for 2 types of 
surfaces: stainless steel and formica [3]. In each, at least 2 clean 
containers or utensils were randomly selected for the analysis 
of egg and milk residues (213 samples for both milk and egg). 
The surfaces were randomly selected and included 116 and 
90 surfaces for exclusive use in the preparation of meals free 
of egg and milk allergens, respectively. In 7 cases, the food 
allergen–free diets were cooked before other meals. Briefly, 
swabs provided with the kits were dipped into the analysis 
buffer before being applied to the surfaces. Although allergen 
risk management guidelines usually recommend swabbing 
a working surface of at least 100 cm2, for practical reasons, 
we swabbed the whole food contact surface of each utensil. 
We used nominal variables, ie, presence and absence of food 
allergens (dummy), to investigate potential relationships 
between them (2 test, P<.05).

During this school year, egg-free and milk-free diets were 
provided for children whose food allergies were confirmed by 
a specialist. Reactions occurring during the study period in this 
group of children were also recorded.

Egg and milk were detected using ELISA at low levels: 
0.04 and 0.2 µg, respectively. However, the level of detection 
with LFIA increased to 0.07 µg for egg and 0.6 µg for milk, 
depending on the type of surface. The frequency of diets 
free of egg and milk in this group of children was 23.46% 
and 8.80%, respectively (4.25% for both food allergies). 

Table. Relationship Between Egg Allergy Events and Finding of Egg on Working Surfacesa

				   Egg LFIA results
			   Negative		  Positive	 Total

2015 FA Events 
		  n	 27	 6	 33 
	 Negative	 % 2015 FA events	 81.8 	 18.2 	 100.0  
		  % Results Egg LFIA	 79.4 	 46.2 	 70.2

	 Positive 	 % 2015 FA events	 50.0 	 50.0 	 100.0  
		  % Results Egg LFIA	 20.6 	 53.8 	 29.8

		  n	 34	 13	 47 
	 Total	 % 2015 FA events	 72.3 	 27.7 	 100.0  
		  % Results Egg LFIA	 100.0 	 100.0 	 100.0

Abbreviations: FA, food allergy; LFIA, lateral flow immunoassay.
a2 statistic: 4.974 (P=.026).
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No significant relationship was found between schools with 
children who had egg and milk allergy and the respective 
positive results (11 and 4 schools by LFIA and 21 and 2 by 
ELISA, respectively).

The levels of detection with ELISA are lower than with 
LFIA owing to the characteristics of the techniques themselves. 
Although we found that ELISA detected lower levels of 
milk and egg residues with respect to the LFIA, it did not 
significantly affect the proportion of positive results found 
in the study. However, in schools where events occurred, 
there was a significant relationship between episodes of food 
reaction (not requiring epinephrine) and positive egg allergy 
results by LFIA (P=.026, 2; 14 positive episodes with 7 
positive traces vs 33 negative episodes with 27 negative 
traces) (Table) [3]. 

The allergic-positive and nonallergic-negative association 
does not become significant, because the sample sizes in 
both cases are not sufficiently different. In other words, the 
positive results obtained are not significantly related to the fact 
of being allergic. Levels of detection with ELISA are lower 
than with LFIA owing to the characteristics of the techniques 
themselves. Although ELISA does detect lower levels of milk 
and egg residues than LFIA, it does not significantly affect the 
proportion of positives found in the study.

Seven, 4, and 3 of these reactions occurred in children 
sensitized to egg, milk, and both allergens, respectively. As for 
causes, we think that the reactions were due to foods that did 
not contain egg or milk and in which it can be assumed that 
there could be food contaminated by the traces present in the 
kitchens. Previous studies show that milk was the most frequent 
cause of anaphylaxis (43%-53%) [4-5], especially during the 
first years of life [4-6]. We previously reported a prevalence 
of diets free of egg and milk allergens of 32.78% and 17.08%, 
respectively, in this school district [1]. Several studies suggest 
that the diagnosis of asthma is a risk factor for the occurrence 
of severe, potentially fatal anaphylactic reactions to food [7].

The high frequency of anaphylaxis caused by accidental 
exposure, in restaurants, during recreational activities, and at 
school and starting within 30 minutes of contact, as well as the 
high number of recurrences [4,5,7], emphasizes the importance 
of training teachers, catering professionals, and the general 
public to identify the reactions rapidly and act accordingly.

Although epinephrine is recommended as first-line treatment 
in anaphylaxis consensus statements and guidelines [6,8], and 
nonuse or delayed administration is a risk factor for biphasic, 
more severe anaphylactic reactions and death [8], it remains 
underused in the emergency department.

Special care must be taken in the preparation of allergen-free 
diets to prevent cross-contamination. The presence of egg traces 
in the school kitchens may have contributed to the appearance 
of these reactions. Strict controls are needed to guarantee correct 
manipulation and, therefore, greater safety with the aim of 
preventing food allergy episodes in schools. In fact, in Hortaleza 
district, measures related to food safety information, training, 
and control have been in place since 2009.
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