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Abstract: Allergies are caused by an unusual reaction of the body’s immune system to typically harmless substances.
Food allergy is an immune system reaction that occurs soon after eating a specific food, once the food (trigger) is
swallowed it can link with the specific immunoglobulin E and then can appear an allergic reaction. This reaction can
vary in intensity, from mild to severe, such as anaphylactic shock. In case of anaphylaxis the most important treatment
is quickly intramuscular administration of adrenaline. Studies of death register suggest that late injection of adrenaline
can rise death risk. Food allergies most commonly happen during childhood and the tendency is rising. In the past 10
years emergency room visits for anaphylaxis in children almost doubled, the cause is possibly modern lifestyle that
determine the immune system to overreact to harmless proteins. In 2007, approximately 3 million children under 18
years (3.9%) were reported to have a food allergy. Children spend much time in schools and always eat there, so food
induced anaphylaxis can occur. Upon 50% of children with food allergies can have accidental food allergic reactions so
it could be safer for children not to eat food that is expired or not know all the containing ingredients. In many
countries, the most common food trigger for school age children, that can determine an allergic reaction, is peanut, but
milk is frequent for food allergies in infancy. Other triggers can depend on the country, for example ant eggs can be
triggers in Thailand. Sometimes children with severe allergic reactions do not have known food allergies or the trigger
is unknown. More solid studies that use standardized methodology and objective methods of evaluation are necessary
for detecting food allergy, for a better understanding the problem and the impact this disease has on school aged
children. The research is based on analyze the most relevant studies in PubMed’s database from the past 19 years, that
approach food allergy in school. From the total of 78 articles, 23 studies were processed and here are been summarized
the newest findings in this field.
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INTRODUCTION shock [3]. It is estimated that 150 to 200
Food_ allergy_is increasingly recognized as a Americans die each year because of allergic
growing public health burden and has been reactions to food [4]. Anaphylaxis is a medical

referred to as the “second wave” of the allergy
epidemic, following asthma [1]. It is an
abnormal immune response to food and occur
when immunoglobulin E (IgE), part of the
immune system, bind to food molecules
(especially proteins). This link causes the
release of inflammatory compounds, most

emergency that needs immediate assistance,
especially for preschool and school-age children
attending classes.

The definition of anaphylaxis is according to the
World Allergy Organization [5]: a severe allergic
reaction that involves more than one system, can

important is histamine. Although the immune happen instantly, and intramuscular adrenaline
system normally protects people from germs, in (EpiPen) usage can save life when used promptly.
people with food allergies, the immune system The difference between anaphylaxis and other
mistakenly responds to food as if it were harmful allergic reactions is that anaphylaxis is a
[2]. multisystemic disorder that releases inflammatory

The symptoms of the allergic reactions can be
from simple itchiness, erythema to severe cardiac
and respiratory problems, known as anaphylaxis.
American Academy of Allergy Asthma & ) ] )
Immunology reports anaphylaxis as a serious These severe reactions can have different triggers

allergic response that often involves swelling, such as food, drugs, insect venom, latex. In
hives, lowered blood pressure and in severe cases, childhood, the most common trigger is food, and
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mediators (most important is histamine), that can
provoke shock and even death without the rapid
administration of adrenaline.
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for an adult is insect venom. Food allergies can
vary depending on the country, and the most
common triggers are milk and dairy products,
peanuts, eggs, shellfish, fish, tree nuts, soy, wheat,
rice, and fruit.

Food allergy must not be confused with food
intolerance or other food non-allergic reactions.
Some epidemiologic surveys show that 80% of
adults, when asked whether they know if they
have a food allergy or not, answer 'yes', even
though not all of their reactions have a true Ig E
mechanism. Food intolerance, also named food
sensitivity, occurs when a person has difficulty
digesting a particular food that can lead to
digestive symptoms and does not involve the
immune system.

In a survey of 83 World Allergy Organization
member countries and six non-member countries,
over half (n = 51) had no data on food allergy
prevalence, while a quarter (n = 23) had data
based on patient/parent report, and only 10% (n =
9) had food allergy prevalence data based on oral
food challenges [2].

Food allergies may affect up to 6% of preschool
and school-aged children [6]. It can appear in a
few seconds or minutes after eating a specific
food, alimentary colorants, or chemicals.

It is necessary a work plan that helps detect food
allergy, to better understand the issue and the
impact this disease has on school-aged children.
Prophylactic measures are needed for preventing
fatal anaphylaxis in children. Many parents,
children, caregivers, school personnel, and even
some medical personnel don't know how to
recognize a child with anaphylaxis and what to do
in this case. Helpful strategies to rapidly
recognize an anaphylactic episode and quickly
administering correct intramuscular adrenaline
can save lives. It is crucial to identify the triggers
and learn how to avoid them. Companies that
process food must label all the ingredients
correctly. There are also other measures to prevent
anaphylaxis; for example, oral immunotherapy,
which has been shown to be effective at inducing
desensitization [7].
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A systematic review of scientific studies

In this step of the research, original studies from
the National Library of Medicine (PubMed) and
Digital Object Identifier (DOI) were introduced,
and 2 important items were analyzed: anaphylaxis
and food allergy in children. The qualitative
assessment of scientific articles published in
reference journals or presented at international
conferences was achieved relying on the PICO
process, a technique mainly used in evidence-
based practice to answer a research question [8].
The PICO process is also used to develop search
strategies in the literature, whose elements are
necessary for an assessment protocol. PICO is an
acronym standing for: P— patient, problem or
population; I- intervention; C— comparison; O —
outcome(s) [9].

Research objectives: the identification of the
studies containing information related to food-
induced anaphylaxis among children in
educational institutions.

Participants: preschool and school-aged children.
Interventions:  any type of instrument
(questionnaire, interview) for assessing the causal
relationships between the research variables
identified in theoretical articles, empirical studies
etc. [10]

Results: in this systematic research all the results
from studies were included.

METHODS

The present research paper has undergone a
systemic review of the current literature, with a
standardized method of analysis and identification
of the most relevant international studies. This
process assumed a rigorous strategy of acquiring
relevant material while also applying standardized
methods of assessing the quality of the study,
extraction of data, and synthetization of the
literature in order to minimize the risk of
erroneous  conclusions and to maximize
transparency. The usage of restrictive linguistic
notions and English materials was preferred. The
criteria used to include or exclude studies in the
current systemic review are based on keywords
and  publication  period.  The  studies'
characteristics, on which the systemic review
from the PubMed database was conducted,
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exposed a widespread concern regarding food-
induced allergic anaphylaxis. Conclusively, the
present systemic review uses a number for 23

published studies in the last 19 years (PubMed
database and identification DOI) (Figurel).
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Figure 1. Systematic review methodology

Search results
This comprehensive  perspective over the

scientific studies reveal the depth and complexity
of the processes and presents points of view from
studies made by specialists in this field from
countries, such as: United States of America,
Great Britain, Germany, Japan, Denmark, Hong
Kong, Norway, Africa, Sweden, Thailand, China,
Taiwan, Turkey, Singapore, Qatar, Australia, etc.
After laborious and extended research, we
discovered 2297 potentially relevant studies.

Table 1. Characteristics of included studies.

Analyzing the titles, we included 288 abstracts
and 78 complete studies that were the most
relevant. Finally, the data summary was realized
by acquiring 23 descriptive studies (non-
guantitative approach). These studies were
conducted on 121312 children with ages between
1 and 19 years, 109986 represented school-aged
children, and 11326 preschool children. We
cannot include 56 other studies due to incomplete
data. We present in table 1 below relevant studies
for our research and the essential characteristics.

146 school aged

Study Subjects Country Study design Outcomes
- 18% children had at least 1
allergic reaction in school

during de past 2 years;

- 36% of the reactions involved
2 or more organ systems, and
32% involved wheezing;

- in 24 reactions (59%),
symptoms were limited to the

childrenand metropolitan
Nowak-Wegrzyn 24 preschool areaq‘rom
etal. (2001) childrenwith age Baltimore
[11] between 3 and 19 Lo

and Virginia

years, and food
allergy

- phone survey for
parents with food
allergic children

skin; wheezing occurred in 13
(32%), vomiting and / or
diarrhea in 4 (10%), and
hypotension in 1 (2%);

- the offending food was
identified in 34 of 41 reactions,
milk in 11 (32%); peanut in 10
(29%); egg in 6 (18%); tree nuts
in 2 (6%); and soy, wheat,
celery, mango, or garlic in 1
(3%) each;
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Sicherer et al.

(2001)
[12]

4586 school aged
children with food
allergy

New York,
Virginia

- telephone
interview
conducted with a
structured
questionnaire

-16%  (750) of children
indicated an allergic reaction
from which 64% of the
reactions occurred in day care
or preschool, and the remainder
in elementary school or higher
grades

- 115 reactions to peanut and 9
to tree nuts

- reactions were reported from
ingestion (60%), skin
contact/possible ingestion
(24%), and inhalation/ possible
skin contact or ingestion (16%)

- for 90% of reactions,
medications were given (86%
antihistamines, 28% adrenaline)
- adrenaline was given in school
by teachers in 4 cases, nurses in
7, and parents or others in the
remainder.

Simonte et al.

(2003)
[13]

30 school aged
children with food
allergy median age 7
years

New York

- school aged
children with
peanut allergy

- 3 subjects had erythema, 5
pruritus without erythema, 2
rash only at the site of skin
contact with peanut butter, none
with systemic or respiratory
reaction

- at least 90% of highly
sensitive children with peanut
allergy would not experience a
systemic-respiratory  reaction
from casual exposure to peanut
butter

-casual exposure to peanut
butter is unlikely to elicit
significant allergic reactions

- the results cannot be
generalized to larger exposures
or to contact with peanut in
other forms (flour and roasted
peanuts)

Roehr et al.
(2004)
[14]

2354children
between 0-17 years
(739 complete data)
with food- related
symptoms

Berlin,
Germany

- mailed
questionnaires

- 455 (61.5%) participants
reported symptoms related to
food ingestion,

284 (38.4%) declare
reproductible symptoms in the
standardized telephone
interview.

— reproductible symptoms to
food were found in 31 (4.2%)
children and adolescents

- 26 (3.5%) showed symptoms
of food-induced allergy and five
(0.7%) of non-allergic food
hypersensitivity

- foods most commonly
identified by oral challenges
were apple, hazelnut, soy, kiwi,
carrot and wheat

- most reactions were mild

- severe IgE-mediated food

13
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allergy was observed in
individuals with pre-existing
atopic disease, who should be
fully investigated for clinically
relevant food allergy

Pereira et al.
(2005)
[15]

757 children agell
years and
775children age 15
yearsfrom 29 schools

Great Britain

- questionnaire that
was completed by
the parent and child
- hereditary skin
test on other
allergens reported
to be a problem.

-the prevalence of food
hypersensitivity was established
by using food challenges- the
prevalence of food
hypersensitivity among the 11-
and 15-year-old cohorts was
11.6% (90/775) and 12.4%
(94/757), respectively

- 2.3% of both 11- and 15-year-

old children had food
hypersensitivity,  with  the
majority showing immediate
reactions

- 122 (15.7%) and 142 (18.7%)
of the 11- and 15-year-olds
reported they were avoiding
some food.

-the rates of sensitization to the
food allergens were 5.1%
(36/699) and 4.9% (32/649) for
the 11- and 15-year-olds,
respectively

-food  hypersensitivity  was
confirmed in 8 (1.0%) 11-year-
old children and 8 (1.0%) 15-
year-old children by means of
open food challenge and in 1
(0.1%) 11-year-old and 4
(0.5%) 15-year-olds by means
of  double-blind,  placebo-
controlled food challenge

- symptoms: wheeze, cough,
rash, angioedema, headache,
nausea, abdominal pain, dislike,
hyperactivity, and other
behavioral  problems,  with
behavioral and gastrointestinal
issues being the most common-
- food triggers: milk and dairy,
additives, egg, peanut, tree nuts,
wheat, fish, shellfish.

Kusunoki et al.
(2009)
[16]

13215 schoolchildren
aged 7 to 15 years in
30 schools

Kyoto, Japan

- questionnaire on
allergic diseases
was distributed to
the parents

-the rate of 7-year-olds who
avoided eggs, milk or wheat in
infancy was 5.4%. This rate has
decreased as the current age of
children has increased, to 3% in
children aged 15

-although more than 80%
became tolerant to these foods
by school age, the prevalence of
bronchial asthma, atopic
dermatitis, allergic rhinitis and

14
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allergic  conjunctivitis  were
significantly  higher in this
group

-avoidance of other foods

(buckwheat, shellfish, fruits and
others) at school age was seen at
much higher frequencies than in
non-food avoiders in infancy.
This risk did not differ
significantly between those who
did and did not develop
tolerance to eggs, milk and
wheat by 3 yr old.

-the prevalence rates of parent-
reported adverse food reactions
and parent-reported, doctor-
diagnosed adverse food
reactions were 8.1% and 4.6%,
respectively, whereas 5.0% of

3677preschoolers age _ p_reschoolers had doctor-
Leung et al between 2 and 7 - subjects’ parents | diagnosed astr_]ma. _
(2009) ' years from 21 Hong Kong answe_re_d a self- - food triggers: shellfish
[17] nurseries and admlmstergd (15.8%), egg (9.1%), peanut
Kindergartens questionnaire (8.1%), beef (6.4%), cow's milk
(5.7%), and tree nuts (5.0%).
This study shows that adverse
food reactions is a common
atopic disorder in Hong Kong
pre-school children, and
prevalence rates are comparable
to the Caucasians.
-milk allergy is predominant
within the first year of life
followed by hen’s egg. 20
children were children were confirmed with
examined using food hypersensitivity to milk,
Hanifin-Rajka egg, and peanut. -food
criteria and for food | hypersensitivity peaked at 18
Eller et al. hypersensitivity months  (3.6%) and then
(2009) 562 children under Denmark using interviews, decreased to 1.2% at 72 months
[18] age of 5 years skin prick test, of age
specific -from 122 children with atopic
immunoglobulin E | dermatitis, 18 had  food
(IgE), and food hypersensitivity (14.8%).
challenge. -food hypersensitivity was IgE-
mediated in 95% of the cases
but 16 of 20 children were
additionally sensitized to other
foods which they tolerated.
-11% of 1,407 children reported
adverse reactions to foods, and
5% of 1,431 children showed a
1714 school aged - questionnaire positive SPT reaction.
Obeng et al. children and Ghana _atopy by skin prick | - good association between SPT
(2011) preschoolers age Africa, testing (SPT) to and IgE in urban, but not in
[19] between 5 and 16 rural, schoolchildren

yearsfrom 9 schools

peanut and 6 fruits

- most allergic reactions were
against peanut and pineapple

- no clear association between
reported adverse reactions to

15
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food and SPT or IgE

- a randomized,

- food allergy prevalence was
8.0%

-among children with food
allergy, 38.7% had a history of

Gupta et al. United cross-sectional severe reactions, and 30.4% had
(2011) 38 480 de children States survey was multiple food allergies
[6] administered - triggers: peanut (25.2%), milk
electronically (21.1%) and shellfish (17.2%]).
-disparities in food allergy
diagnosis according to race and
income were observed.
-the incidence of anaphylaxis
was 32 per 100 000 person
years irrespective of cause and
food was involved in 92%
-tree nuts, particular cashew,
and peanut were the most
. . common eliciting foods, and in
-review of medical children under 3 years, were as
records of children o .
Vetanderet al with emergency common as reactions to milk
' 371 schooler and Stockholm, 2 and egg.
(2012) hooler Sweden department visit for -concomitant  exposure  to
[20] preschoo adverse reaction to | _. P
foods or {:urborne alle_rgens seems t_o
anaphylaxis increase the risk of anaphylaxis
to foods
-symptoms from the lower
airways occurred in 49% of
children with anaphylaxis but
without  underlying  asthma
compared with 72% of children
with anaphylaxis and asthma
- 42 children (9.3%) were
reported to have food allergy
- symptoms: skin rash (78.0%),
- a cross-sectional | abdominal pain and vomiting
parent (31.1%).
questionnaire -triggers:  shrimp  (frequent),
survey was cow's milk, fish, chicken eggs,
Lao-araya& 452 schooler and conducted and ant eggs.
Trakultivakorn preschooler age Chiang Mai, - investigations - anaphylaxis was found in two
(2012) between 3 and 7 Thailand with skin prick children (3.4%), from ant eggs
[21] years testing, serum allergy.
specific IgE, and - 18 children underwent food
oral food challenge | challenge tests; 5 of them were
tests positive to shrimp, fish, and
crab.
-either skin prick test or serum-
specific IgE was positive in
these children.
-the estimated prevalence of
- cross-sectional children with food allergy was
population-based | 4.8%
Ho et al questionnaire - 352 reported adverse
' 7393 children under | Hong Kong, survey reactions: 127 (36.1%) urticaria
(2012) 4 .
[22] 14 years Chinese - use of face-to-face | and or angioedema and 79

interviews and self-
administered
questionnaires

(22.4%) eczema exacerbations
, combined  gastrointestinal
symptoms accounted for 20.8 %
(diarrhea  12.8%; vomiting
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5.4%; abdominal pain 2.6%).

- 55 (15.6%) had anaphylaxis,
and 7 (2%) had respiratory
difficulties

- triggers: shellfish (more than
30%), hen’s egg (14.5%), cow’s
milk and dairy products (10.8%)
and peanut and combined fruits
(8.5%)

- 6.95% children  were
diagnosed withfood allergies.
- prevalence was 3.44% in
children under 3 years of age,
7.65% in children aged 4-18
years and 6.40% in adults
respectively -77.33% of the
food allergy population had
experienced recurrent episodes
Systemic reactions happened
about
- cross-sectional, - 4.89% had systemic reactions
random (food allergy group).
questionnaire-based | -trigger most commonly is
survey seafood: shrimp, crab, fish and
mollusk. In addition, mango,
milk, peanuts and eggs were
also important food allergens in
the general population; while
milk, shellfish, peanuts and eggs
were common in children
-less than 10% of the Taiwan
population suffers from food
allergy with different allergic
symptoms to variable food
allergens in different age group

Wu et al. 30018 school age
(2012) children, preschoolers Taiwan
[23] and adolescents

-the number of reported food
allergy was 1139 (11.2%), and
it was reduced to 133 (1.3%)
after phone survey.
- cross-sectional -after clinical evaluation by skin
survey including a | test, specific IgE and double-
questionnaire blind placebo-controlled food
followed by phone | challenge), proven IgE-
survey mediated food allergy was
determined in 15 (0.15%)
children
- most common triggers: peanut
and treenuts

10096 school age
children age 11 -15 Ankara,
years with food Turkey
allergy

Kaya et al.
(2013)
[24]

- median age of presentation for
all anaphylaxis cases was 7.9
years old), but food triggers
occurred significantly earlier
- retrospective compared to drugs (median 4.9
Liew et al. 98 children with _ stud_yanalyzing years vs. 10.5'years)

(2014) anaphylaxis episode Singapore medical records - symptoms: mucocutaneous

[25] from pediatric (91%) and respiratory features
hospitals (88%)
— trigger: food (63%), drugs
(30%), whilst 7%  were
idiopathic. Peanut (19%), egg
(12%), shellfish (10%) and

17
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bird's nest (10%).

- drug anaphylaxis was more
likely to result in hypotension
compared to food anaphylaxis
(21.9% vs. 2.7%)

- peanuts allergy, almost absent
a decade ago, is currently the
top food trigger, whilst seafood
and bird's nest continue to be an

Bartnikas et al.

- schools nurses
were queried
regarding peanut-
free policies from

important cause of food
anaphylaxis locally
-in  2010-2011, 88.2% of

schools allowed peanuts from
home; 46.6% served peanuts;
92.9% had peanut-free tables;
and 66.0% had peanut-free
classrooms. 3.1% of schools
considered themselves peanut-
free and none served peanuts.

-of peanut-free schools, 69.2%
banned peanuts from home;
23.1% allowed peanuts from

United home but had peanut-free tables
(2[(2)(15?) 421 schools States Zggi'éale;hﬁzzes and classrooms; and 7.7%
administration were al_lowed peanuts from home and
compared to did not have peanut-free tables
hools’ polici or classrooms.

SCROOIS PONCIES. | 1506 of schools reported
epinephrine administration for
peanut or tree nut exposure.
-unexpectedly, peanut-free
schools had higher rates of
epinephrine administration
compared to non-peanut-free
schools.

-3218children had food allergy,
754 (24.8%) were reported to
have a peanut allergy.

-peanut allergy was reported

- a randomized most of_ten among 6 —10-yez?1r-

Dyer et al Cross sectionall old children (25.5%), white
' . United children (47.7%), and children
(2015) 38480 children Stat survey, was f h holds with |
[27] ates administered to from households with an annua
income of $50,000-$99,999
parents (41.7%).

- peanut allergy reactions were
severe as compared with
reactions to other foods (53.7%

versus 41.0%,).
-30 (23%) schools were not
informed by parents about their
128 families and 50 - cross-sectional pupils” risk of anaphylaxis
school personnel - although98% of families were
caring for children study of fa_mllles aware of the reason why the
Mohammed et al. ho had been having children EpiPen was prescribed for their

(2017) who hna Qatar with history of P P
28] prescr_lbed the anaphylaxis who child N

EpiPen were prescribed the | 113 (88%) of families and 42
EpiPen (84%) of schools were unable to
128 schools recognize the symptoms of

anaphylaxis
- 67 (52%) of families and 22

18
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(44%) of schools were not
aware that a child should ideally
have two EpiPen in case of a
severe allergic reaction

- EpiPen had been used by 18
(14%) families and 5 (6%)
schools

- indications for  EpiPen
prescriptions were: 76 (61%) for
food allergy, 18 (14%) for bee-
sting allergy, 18 (14%) for
unknown allergy, 9 (7%) for
multiple allergies and 4 (2%)
for medication allergy.

- food trigger: nut allergy
(66%)and mainly peanut allergy

-the occurrence of one or more
anaphylactic events was
reported by 1358 schools.

- high school students accounted
for the largest proportion of
anaphylactic reactions among

White et al. 12275 schools, United - cross-sectional students (40.1%).
(2017) during the 2014-2015 ' - food was the most commonly
States web-based . e - .
[29] school year identified anaphylaxis trigger
across grade levels, seasons, and
geographic regions
- trigger unknown in 21.8%
cases of anaphylaxis
- no history of allergy or asthma
in 24.5% children
- questionnaire for
Sasaki et al. 5016 school age parents regardlpg - 4.5%students had food allergy
. Melbourne, the adolescent's - .
(2018) children age 10 and . food triggers: peanut, 2.7%, and
Australia. food allergy or
[30] 14 years tree nut, 2.3
food-related
reactions
-epinephrine was administered
on school property for 63.7% of
reported anaphylactic events
-38.5% (235/610) of events
epinephrine  was not used,
antihistamines were cited as the
- cross-sectional, reason.
Hogue et al. 12275 schools during United web-based -59.4% of schools cited
(2018) the 2014-2015 school - participating epinephrine as their standard
States .
[31] year schools completed a | first-line therapy for
29-item survey anaphylaxis.
-school nurses were most likely
to be trained in anaphylaxis
recognition and permitted to
administer epinephrine;
however, just 53.6% of schools
had a full-time nurse on staff.
-food allergy (FA)prevalence
i . . was 7.6%. — trigger: peanut
Gupta et al. . United questionnaire for | 5o, ™ i (1.9%). shellfish
(2018) 38 408 children parents in 2015- 0 0
[32] States 2016 (1.3%), and tree nut (1.2%).

-among food-allergic children,
42.3% reported >1 severe FA
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and 39.9% reported multiple
FA. Furthermore, 19.0%
reported >1 FA-related
emergency department visit in
the previous year and 42.0%
reported >1 lifetime FA-related
emergency department visit,

- 40.7% had epinephrine
autoinjector prescription.

autoinjector (EpiPen); immunoglobulin E (IgE)

Abbreviations: food allergy (FA); oral food challenge tests (OFC); skin prick testing (SPT); epinephrine

DISCUSSIONS AND CONCLUSIONS

Children with food allergies spend a large
proportion of time in school, but characteristics of
allergic reactions in schools are not well studied,
worldwide there is no sufficient data about the
prevalence of food-allergic children, better
recognition of this disease, and proper
management are needed. Symptoms usually start
within 5 to 30 minutes of coming into contact
with a trigger to which an individual is allergic; in
some cases, however, it may take more than an
hour to notice anaphylactic symptoms; warning
signs may include: red rash (usually itchy and
may have welts/hives), swollen throat or swollen
areas of the body, wheezing, passing out, chest
tightness, trouble breathing, hoarse voice, trouble
swallowing, = vomiting,  diarrhea,  stomach
cramping, pale or red color to the face and body
[33].

People who avoid foods in childhood seem to
have a higher risk of not only other allergic
diseases (“atopic gait"), but also allergy to other
foods ("food allergen gait™) at school age, which
indicates the need for continuous attention to
alimentation allergy [34]. Food allergy and
anaphylaxis occur most commonly in children
under five, the majority of whom attend preschool
and early childcare; children under five differ
significantly from school-aged children, as do
their care environments, yet specific strategies for
managing food allergies in early childcare settings
are generally lacking in existing guidelines and
legislation (in Australia, the US, Canada and the
UK) [35]. It is common that children with food
allergies to react to specific allergens; 18% of
children had at least one allergic reaction in
school during the past two years [11, 12].
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Almost all food can determine an allergic
reaction, sometimes the trigger is unknown
(21.8%), or in 24.5% of cases, the person has no
known history of allergy [29]. Eight foods or food
groups account for most serious allergic reactions
in the United States: milk, eggs, fish, crustacean
shellfish, wheat, soy, peanuts, and tree nuts [36].
Milk allergy is predominant within the first year
of life, followed by hen’s egg. Food allergy peaks
during the first years of life, after which children
outgrow most of their food allergies. During the
first 12-months lifespan, cow’s milk was the most
predominant food allergen, and from 18 months
of age, hen’s egg was the major allergen,
contributing to more than 60% of all cases. Peanut
allergy was first documented to appear from 18
months of age [18]. Peanut allergy was reported
most often among 6 to 10-year-old children, and
peanut allergy reactions were more severe
compared to other food-induced allergic reaction
[27] .Casual exposure to peanut butter is unlikely
to elicit significant allergic reactions but the
results cannot be generalized to larger exposures
or to contact with peanut in other forms (flour and
roasted peanuts) [13]. Unexpectedly, peanut-free
schools had higher rates of epinephrine
administration compared to non-peanut-free
schools [26].

Odds of food allergy were significantly associated
with race, age, income, and geographic region.
The prevalence of food triggers can vary upon the
country: in USA peanut is the most common and
then milk; in Sweden Turkey, Qatar, Australia
tree nuts and peanut; in Thailand, the most
common causative food was shrimp, and ant eggs
were also a unique food allergen causing severe
reactions in preschool children; in Hong Kong,
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the most frequent food trigger is shellfish and
only after egg and peanut; in Africa peanut and
pineapple; in Taiwan, the most common trigger is
seafood, milk, and dairy; in Great Britain and
Singapore peanuts are the top food trigger, but
seafood and bird's nest continue to be an
important cause of food anaphylaxis locally.

Up to 50% of anaphylactic reactions in children
are due to food allergies and some of these
reactions occur at the school. Not all allergic
reactions will develop into anaphylaxis, and more
than 40% (2 in 5) of children with food allergies
in the United States have been treated in the
emergency department. Anaphylaxis occurs
across grade levels and in individuals with or
without known risk factors, which reinforces the
need for school preparedness in both management
of anaphylaxis and stocking of EAIls [29].
Symptoms were mucocutaneous (91%) and
respiratory (88%) [25].

Even if anaphylaxis is considered a life-
threatening event, there is a lack of information on
its prevalence and characteristics, particularly in
children. The first-line treatment is quick, proper
administration of intramuscular epinephrine in
school or the location where it occurs. Early
administration of epinephrine for food-allergic
reactions can be lifesaving, with clear evidence
that fatal outcomes are associated with a delay in
its administration [37]. Indications for EpiPen
prescriptions for children were mostly for food
allergy and second for bee-sting allergy. [28]
59.4% of schools cited epinephrine as their
standard first-line therapy for anaphylaxis and
was administered in school property for 63.7% of
reported anaphylactic events. In the USA, school
nurses were most likely to be trained in
anaphylaxis  recognition and permitted to
administer epinephrine; however, just 53.6% of
schools had a full-time nurse on staff. Hogue et
al.(2018) [31]

A study conducted by Nowak-Wegrzyn et al. [11]
in education institutions from the metropolitan
area of Baltimore and Virginia, showed that more
than 90% of schools had medical staff which
knew how to properly administer treatment in
cases of food allergies, while in daycares, teachers
and administrative personnel were responsible
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with administering the treatment. Emphasis
should be placed not only on ensuring all schools
have epinephrine in stock but also on training a
wider range of school staff members to minimize
treatment delay with epinephrine and improve
clinical outcomes. Widespread staff training and
review of school policies are needed to ensure that
anaphylaxis is appropriately administered in
schools.

Allergies are a growing health concern with a
significant impact on the quality of life and
healthcare costs. There are no therapies available
to prevent or treat food allergies: the only
preventive option is to avoid exposure to the food
allergen, and its treatment mainly involves
symptomatic measures. For preventing a severe
allergic reaction, children must avoid expired and
unlabeled food products. Most common food
allergens are highly prevalent in the diet in
different modern cultures; patients, families, and
caregivers must be careful Ho et al. (2012) [22].
Voluntary Guidelines for Managing Food
Allergies in Schools and Early Care [38] made a
guide for managing food allergies in schools [39]
and support in understanding and application of
this plans. Communication between families and
school personnel regarding anaphylaxis must be
improved. Better understanding of the prevalence
and characteristics of anaphylaxis can determine
management strategies both within and outside of
the school setting, reducing morbidity and
mortality.

Strengths and limitations of this review

Despite our extensive research, there's a
possibility that we missed a few published studies
regarding the topic discussed in this systemic
review. Based on this premise, we proposed two
criteria limitations: Digital Object Identifier (DOI),
which can confer legitimacy over the quality of
the research and the publication date after 2001,
after the last studies were conducted. Another
potential limitation is the linguistic restriction,
where only studies published in the English
language were taken into consideration after
showing they satisfy our inclusion criteria.
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