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Introduction

Anaphylaxis is an acute though potentially life-threatening mul-
tisystem allergic reaction characterized by a rapid inception and 
progression following exposure to an allergen. Hence, immediate 
diagnosis and treatment of the disease is critical. Anaphylaxis can 
be caused by a wide range of substances, namely food, medications, 
drugs, latex and insect prickles [1]. Diagnosis of anaphylaxis in pa-
tients presenting with classic sudden onset of signs and symptoms 
after exposure to a known trigger is mainly done through a review 
of the medical history in combination with a physical examination. 
In some cases, clinicians need to pay special attention to those pa-
tients who have not experienced an anaphylactic reaction previous-
ly as they may not be aware of the underlying trigger for their reac 
tion and may experience atypical signs and symptoms as opposed  

 
to the classic criteria [1]. Ideally, when symptoms are suggestive 
of anaphylaxis, increased serum tryptase drawn 15 minutes to 3 
hours post onset of symptoms can confirm the diagnosis [2]. How-
ever, 3 hours past onset of clinical symptoms, laboratory confirma-
tion becomes of limited value. Moreover, particularly in food aller-
gies, normal tryptase levels do not exclude possible anaphylaxis. 
Optimally, a comparison of successive tryptase level measurements 
throughout an anaphylaxis reaction with baseline levels drawn 
after the anaphylactic reaction has resolved is more informative. 
Total and allergen-specific IgE and skin prick tests are other tools 
used to support suggestive anaphylaxis diagnosis, but are of limited 
value when performed in isolation. Rule of thumb for food allergy 
diagnosis is the double-blind, placebo controlled food challenge [3].
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The Second National Institute of Allergy and Infectious Dis-
ease/Food Allergy and Anaphylaxis Network symposium convened 
in 2004 [4] and reconvened in July 2005 in the presence of various 
stakeholders in an attempt to close the gap and achieve universal 
consensus on the clinical criteria for anaphylaxis diagnosis [5]. Par-
ticipants, namely the National Institute of Allergy and Infectious 
Diseases (NIAID), the European Academy of Allergy and Clinical 
Immunology (EAACI) and the Australian Society of Clinical Immu-
nology and Allergy, developed clinical criteria (Table 1) for diag-
nosing anaphylaxis with 95% sensitivity [6] (Table 1). PEF, Peak 
expiratory flow; BP, blood pressure. *Low systolic blood pressure 
for children is defined as less than 70mm Hg from 1 month to 1 
year, less than (70 mm Hg + [2 x age]) from 1 to 10 years and less 
than 90mm Hg from 11 to 17 years. Although assessments of the 
incidence and prevalence of anaphylaxis is highly dependent on the 
population studied and the study design adapted, there is wide con-
sensus on the increase in anaphylaxis prevalence, most specifically 
among populations residing in developed countries and particu-
larly among the young age groups. There is no consensus yet as to 
the ultimate design to estimate the prevalence of anaphylaxis. The 
literature reflects on various approaches to studies aiming to assess 
prevalence and incidence of anaphylaxis with evaluations of their 
limitations. Studies have ranged from retrospective evaluations of 
medical records from allergologists, hospitalized patients in reg-
ular wards and in intensive care units and out-patient clinics to 
reviews of medication-dispensing databases on epinephrine auto 
injectors and finally, subjective assessments of patients or caregiv-
ers and guardians. Similarly, accurate incidence and prevalence is 
particularly diverse in consequence to the variable case definitions 
adopted and challenges of fluctuating frequencies in addition to in-
creases in symptom severity.

Even though anaphylaxis has been on the rise for the past dec-
ade with reported rates of 350% increase among food induced and 
230% increase among nonfood induced reactions [7], there is still 
paucity of data on the prevalence and outcome of anaphylaxis in 
various populations. The absence of a standardized definition for 
anaphylaxis has impeded research and further investigations into 
the epidemiology of the disease. It has hence, led to decreased di-
agnosis of the cases which in turn interfered with proper medical 
management of the patients [8]. Modest studies with debatable 
methodologies have been conducted in an attempt to estimate the 
prevalence of anaphylaxis worldwide. Incidence of anaphylaxis as 
per hospital admissions was estimated at 10.8 per 100,000 popula-
tion for the period 1993 to 2005 in Australia [9], at 3.6 per 100,000 
population for the period of 2005 to 2009 in the UK [10] with 0.3% 
of admissions being to adult wards and 0.1% to pediatric units [11] 
and at 1.95 per 100,000 population for the period 2010 to 2011 in 
Istanbul, Turkey [12]. However, literature suggests typical occur-
rence of anaphylactic reactions that do not require hospitalization 
which deems hospital admissions unreliable as a sole indicator for 
anaphylaxis incidence.

Incidence of anaphylaxis as per emergency units’ records was 
estimated at 0.82%, 0.34% and 0.1% in Canada [13], US [13] and 
Australia [14] respectively. There was no standardized case defini-
tion described in the methodologies of these studies which poses a 

number of limitations and biases. Moreover, rate of anaphylaxis in 
Seoul, Korea for the period 2000 to 2006 was estimated at 0.014% 
based on data collected from emergency units, out patients and 
hospital admissions [15] and at 6.7% and 7.9% in England for the 
years 2001 and 2005 respectively based on data collected from 
primary healthcare centers [16]. Data collected from Seattle, US 
database assessed anaphylaxis incidence characterized by urticar-
ial or angioedema at 10.5 per 100,000 population for the period 
1991 to 1997 [17]. Another retrospective study conducted in Olm-
sted County, limited by the sole inclusion of middle class Caucasian 
population, estimated the incidence at 49.8 per 100,000 per year 
[18]. Epinephrine procurement was also used as an indicator for 
anaphylaxis incidence in a five year study in Canada although epi-
nephrine can be prescribed for simple food allergies posing a risk of 
overestimation of the prevalence of anaphylaxis. Prevalence based 
on prescriptions ranged between 1.44% among those less than 17 
years of age to 0.90% among those 17-64 years of age and 0.32% 
among those above 65 years old [19].

Another methodology relied on telephone investigations of an-
aphylaxis prevalence as per standard questionnaires. Prevalence as 
per parents of children between 3 to 17 years old in South Australia 
was 0.59% [20] 5% as per adults known to have food allergies in It-
aly [21] and 0.13% per year based on patients’ reports in Piemont, 
Italy [22]. These studies are limited by inclusion of high risk groups, 
recall biases, subjectivity of individual severity assessment and 
lack of medical record confirmation. Several studies aimed at es-
timating the prevalence and incidence of targeted allergen induc-
ing anaphylaxis, namely food, medications, drugs, latex and insect 
prickles. Similar to studies on prevalence of general anaphylaxis, 
estimations of prevalence of specific allergen inducing anaphylax-
is has varied through literature. For instance, literature on rate of 
food-induced anaphylaxis as per data from retrospective reviews 
of medical records and reviews of inpatient and outpatient records 
has resulted in a range of estimations from 0.1 per 10,000 to 7 per 
10,000; moreover, a range of 13% to 65% of anaphylaxis cases in 
the population have been attributed to food triggers [23]. Although 
cases of unidentified anaphylaxis and multifactorial anaphylaxis ex-
ist, the most common trigger of anaphylactic reactions in children 
is food proteins such as milk, egg, wheat, soy, peanuts, tree nuts, 
fish and shellfish. Insect bites of bees, wasps or jumper ants and 
drugs are also typical triggers in children [24]. Hospital admissions 
following anaphylaxis are not unusual among children; however, 
children mortality attributed to anaphylaxis is infrequent [25].

Food allergy is a multisystem allergic reaction characterized by 
a rapid inception and progression following exposure to a food pro-
tein [26]. Incidence of food-allergy induced anaphylaxis peaks dur-
ing the first 2 years of age and progressively decreases through life. 
All foods can be considered anaphylaxis causing allergens; however, 
anaphylaxis in children is most significantly attributed to milk, egg, 
wheat, soy, peanuts, tree nuts, fish and shellfish. Although allergies 
to milk, egg, wheat and soy diminish by age, allergies to peanut, tree 
nuts, fish and shellfish are considered ultimately permanent [27]. 
Globally, prevalence of food allergy, which results in a significant 
fraction of anaphylaxis and other severe reactions, ranges between 
5 to 8% in children and is estimated at 1.5% in the general popula-
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tion [28]. Literature reports increasing trends in food allergy [29] 
however, it is yet to be determined if the increase reveals a true rise 
in the number of cases, an improved awareness in the societies or 
enhanced diagnosis [30]. In a global survey of changing patterns 
of food allergy reviewing data collected from 89 countries, it was 
reported that the majority of countries reported an increase in the 
prevalence of food allergy in the last decade based on information 
gathered from healthcare burden [31]. 

Several studies assessed the prevalence of food allergies and 
food-induced anaphylaxis as per parental perception. A European 
multicountry study reported prevalence of food allergy at 5% with 
the highest rates among 2 to 3 years old [32]. Another study esti-
mated that 28% of children in the US had at least one adversative 
response to food [33] while a study in Denmark estimated that 7% 
of children under one year of age had adverse reactions following 
the ingestion of cow milk [34]. It is however widely known that 
public perception of food allergy is overestimated when compared 
to physician diagnosed disease. For instance, only 5% of the chil-
dren in the US perceived to have an adverse reaction to food were 
confirmed by a food challenge [33] while only 2% of the children 
perceived to have cow milk allergy in Denmark were confirmed by 
oral challenge [34]. Prevalence of food allergy among school chil-
dren in France was reported to be 2% as per the records from aller-
gy clinics [35]. Prevalence of food allergies in a population is highly 
dependent on the dietary traditions of the country. For instance, in 
children less than 5 years of age, egg allergy is common in Australia, 
New Zealand and Asia while cows’ milk allergy is common in the 
Middle East; both allergies are common in Europe. In children more 
than 5 years of age, peanuts, tree nuts, seafood, egg and milk tend to 
be common in most regions; apple and kiwi allergies are common 
in Europe, Central and South America, peanut and nuts in Australia, 
Western Europe and USA, eggs in Eastern Europe, beef in Turkey 
and sesame in the Middle East [31].

Epidemiological studies assessing the prevalence of anaphylax-
is in general and food allergy specifically are scarce in the Middle 
East. The global survey on food allergy conducted in 2013 reports 
Central and South America, Africa, Eastern Europe and the Middle 
East as the predominant regions where research data on preva-
lence of food allergy is deficient [31]. A cross-sectional study con-
ducted in UAE showed that 8% of school children 6 to 9 years of 
age were diagnosed with food allergy by a clinician with eggs, fruits 
and fish constituting the main allergens. The study also showed a 
correlation between the food allergy episode, previous atopic dis-
eases and a family history of food allergies [36]. Data on incidence 
and prevalence of anaphylaxis in the Eastern Mediterranean region 
is scarce in general and is almost absent in Kuwait in particular 
given the privation of a national anaphylaxis registry and the dis-
agreement on a standard anaphylaxis definition among clinicians. 
This warrants increased efforts aiming to close this research gap 
in the light of the rapid increase of the rate of the disease and its 
life-threatening nature. 

With emerging evidence on the high risk of anaphylaxis, most 
prominently food-induced anaphylaxis among the paediatric popu-
lation, this study was conducted in Kuwait with the aim of collecting 

accurate epidemiologic data from children 3 to 18 years of age in 
order to assess the lifetime prevalence of anaphylaxis among the 
paediatric population, identify the most at risk age and evaluate 
the main trigger for the condition in children. Importance of sim-
ilar research is reiterated and emphasized in the Global agenda for 
anaphylaxis research as per the World Allergy Organization ana-
phylaxis guidelines. This study will help appraise the magnitude of 
the situation in Kuwait and assess the management plans of chil-
dren known to have at least one episode of anaphylaxis in terms 
of prescription and use of epinephrine auto-injector and having a 
written anaphylaxis emergency management plan that will help 
in preparing patients in the case of another acute anaphylactic re-
action. Results of this study will help identify target population in 
need of directed awareness and themes of awareness campaigns 
in need to be conducted. Anaphylaxis management in schools pre-
sents distinctive challenges. Results of this study will also create ev-
idence to substantiate the need to raise attention of school facilities 
to the magnitude of the condition and the need for eligible health-
care workers with sustainable trainings on anaphylaxis emergency 
management at school premises at all time, specifically in the light 
of the emerging evidence of food-induced anaphylaxis reactions 
reported outside homes in children. Awareness on anaphylaxis 
should also be directed to the community, among caregivers and 
healthcare workers which will in turn shed the light on effective 
therapeutic interventions and thus, enhance the care of patients 
with the condition by diminishing the risk of condition-attributable 
complications, morbidities and mortalities. It will also aid in reduc-
ing patient and relatives apprehensions and increase knowledge on 
effective prevention.

Methodology
A descriptive cross-sectional study with a multistage stratified 

cluster sampling of children aged three to eighteen was conducted. 
Kuwait is a small country located in the Arabian Gulf region with 
an approximate population of 3.5 million. 25% of the estimated 
Kuwaiti population is under nineteen years old of which almost 
700,000 are students registered in nurseries, primary, intermedi-
ate and secondary schools distributed over the 6 governorates ac-
cording to the ministry of Education for the school year 2015-2016. 

First stage of the cluster sample was governorate sampling 
whereby two, namely Capital and Hawally governorates, out of 
the six governorates were chosen for the subsequent sampling of 
schools. Second stage sampling was stratified sampling of schools 
with a proportionate allocation to level of education in each region 
sampled. Subsequently, a total of 42 schools were selected for this 
study. 18 schools consisting of 2 nurseries, 8 primary, 4 interme-
diate and 4 secondary schools were chosen from the Capital city 
while 24 schools consisting of 2 nurseries, 10 primary, 5 interme-
diate, 4 secondary schools as well as 3 unspecified, 2 Indian and 
one Pakistani schools were chosen from Hawally city. The number 
of interviewed students in each school was allocated proportionate 
to the number of registered students in the respective school (Ap-
pendix 1).

2828 registered students of both genders and all nationalities 
in the selected governmental and private schools were sequential-
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ly recruited in the school years 2014-2015 and 2015-2016 over a 
period of 9 months to participate in the study. Sample size was cal-
culated to attain an 80% power and 95% confidence interval, as-
suming 1% as the actual prevalence of anaphylaxis in Kuwait with 
0.4% precision and accounting for around 19% non-response. All 
children between 3 and 18 years of age were approached for re-
cruitment. Children below 3 and above 18 years of age and those 
having special needs were excluded from the study. All eligible 
children were asked to participate in the study during the schools’ 
parents-teachers meeting. Study objectives and methodology of in-
terview were explained to the parents and children along with the 
right to participate or refuse to participate. Participants were reas-
sured that refusing to participate will not affect their right of having 
full healthcare services, that anonymity and confidentiality of their 
participation is guaranteed and that they are free to opt out of the 
study at any time without the need for explanation. An informed 
consent form was signed by the parents or guardians of the partici-
pants agreeing to take part (Appendix 2).

Table 1: Clinical criteria for diagnosing anaphylaxis.

Anaphylaxis is highly likely when any one of the following 3 criteria 
are fulfilled:

Acute onset of an illness (minutes to several hours) with involvement of 
the skin, mucosal tissue, or both (eg, generalized hives, pruritus or flush-
ing, swollen lips-tongue-uvula)

AND AT LEAST ONE OF THE FOLLOWING

a. Respiratory compromise (eg, dyspnea, wheeze-bronchospasm, stridor, 
reduced PEF, hypoxemia)

b. Reduced BP or associated symptoms of end-organ dysfunction (eg, hy-
potonia [collapse], syncope, incontinence)

Two or more of the following that occur rapidly after exposure to a likely 
allergen for    that patient (minutes to several hours):

a. Involvement of the skin-mucosal tissue (eg, generalized hives, itch-
flush, swollen lips-tongue-uvula)

b. Respiratory compromise (eg, dyspnea, wheeze-bronchospasm, stridor, 
reduced PEF, hypoxemia)

c. Reduced BP or associated symptoms (eg, hypotonia [collapse], syncope, 
incontinence)

d. Persistent gastrointestinal symptoms (eg, crampy abdominal pain, 
vomiting)

Reduced BP after exposure to known allergen for that patient (minutes 
to several hours):

a. Infants and children: low systolic BP (age specific) or greater than 30% 
decrease in systolic BP*

b. Adults: systolic BP of less than 90 mm Hg or greater than 30% decrease 
from that person’s baseline

Self-administered questionnaires consisting of 12 questions 
and demographic variables, namely age, gender and nationality, 
were then handed to the participants. Questions included informa-
tion on history of acute onset of illness with skin and/or mucosal 
tissue signs, respiratory compromise, documented medical history 
of reduced blood pressure, persistent gastrointestinal symptoms, 

age of onset of incident, number of incidents, use of adrenaline au-
to-injector and trigger of the allergy attack (Appendix 3). As there 
is no validated questionnaire available for the assessment of an-
aphylaxis, a questionnaire was assembled for the purpose of this 
study and pilot-tested on 10 known medically diagnosed anaphy-
lactic and 10 other non-anaphylactic children. Pilot testing aimed 
to test the suitability of the used terminologies and phrasing among 
a similar culture of interviewees, the analytic procedure and the 
overall response of participants known for their anaphylaxis out-
come. It also served to estimate the time needed to fill-out the ques-
tionnaire. Results showed 100% sensitivity and 100% specificity of 
the questionnaire. Anaphylaxis was defined according to the clini-
cal criteria for diagnosing anaphylaxis proposed during the Second 
National Institute of Allergy and Infectious Disease/Food Allergy 
and Anaphylaxis Network symposium in 2005 (Table 1).

Participants were diagnosed with probable anaphylaxis 

a) if they had an acute onset of the illness with involvement 
of skin or mucosal tissue, along with respiratory compromise 
or reduced blood pressure or 

b) if the participant had 2 or more of the following symp-
toms after exposure to a known allergen for that specific partic-
ipant 

i. history of severe allergic reaction with skin/mucosal tis-
sue (e.g., hives, generalized itch/flush, swollen lips/tongue/
uvula)

ii.  airway compromise (e.g., dyspnea, wheeze/bronchos-
pasm, stridor, reduced PEF)

iii.  reduced blood pressure or associated symptoms (e.g., hy-
potonia, syncope) and 

iv.  gastrointestinal symptoms (e.g., crampy abdominal pain, 
vomiting) or 

c) if the participant had hypotension after exposure to a 
known allergen for that specific participant (minutes to hours). 
Hypotension is defined as age-specific low systolic blood pres-
sure or >30% drop in systolic blood pressure in infants and chil-
dren or systolic a systolic blood pressure of less than 100mm 
Hg or more than a 30% drop from their baseline in adults. Par-
ticipants were diagnosed with likely anaphylaxis if they fulfilled 
the above criteria and were diagnosed by a physician.

Participants diagnosed with probable or likely anaphylaxis 
were re-interviewed via phone calls for confirmation and further 
investigation of the incident. Those who had more than one inci-
dent of anaphylaxis were asked about the details of their worst ep-
isode. Data was entered and analysed using the Statistical Package 
for Social Sciences (SPSS-22). Descriptive statistics were used to 
analyze the data. Categorical variables were expressed as frequen-
cy and percentages while normal continuous variables were ex-
pressed as means and standard deviations. Chi-Square test will be 
used to examine the relationship between having anaphylaxis and 
different demographic variables. The study followed the guidelines 
of the Medical Research Ethics Committee of the Kuwait Institute 

https://biomedres.us/pdfs/BJSTR.MS.ID.001259 Appendix 2.pdf
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for Medical Specialization (KIMS). All the necessary approvals for 
carrying out the research were obtained. The Ethical Committee 
of the Kuwaiti Ministry of Health approved the research as well as 
the Ethics Committee of Southampton University, UK. Copies of the 
protocols were disseminated to all stakeholders and the purpose 
and importance of the research findings clarified. Permissions of 
the Deputy Minister of Health in Kuwait, as well as head of each of 
the selected schools were obtained. A written consent form (Ap-
pendix 2) elaborating on the purpose of the research, the right of 
participants to withdraw at any time of the study and their right 
to anonymity and confidentiality was prepared and signed by the 
participants’ parents before filling in the questionnaires. Collected 
data from the survey was consolidated in the principle investiga-
tor’s clinic at New Mowasat Hospital and the data file was stored 
password protected on the computer all throughout the research 
course. The study was supported by the University of Southampton, 
UK and was carried in the State of Kuwait.

Results
The overall prevalence of anaphylaxis in the study population 

was 4.24 per 1000 with a 95% confidence interval of 1.85-6.64 
per 1000 population. A total of 12 (0.42%) participants fulfilled 
all the criteria for diagnosing probable anaphylaxis, out of which 
66.7% were diagnosed during the incidence by a medical physician. 
Chi-squared analysis of difference between the population posi-
tive for anaphylaxis and negative for anaphylaxis on demographic 
variables was conducted. 83.3% of children negative for any his-
tory of anaphylaxis and 75.0% with a history of anaphylaxis were 
Kuwaiti. 63.0% of children negative for any history of anaphylaxis 
and 41.7% with a history of anaphylaxis were females. Mean age of 
children negative for any history of anaphylaxis was 10±3.8 while it 
was 6.5±3.0 for those with a history of anaphylaxis. 75.0% of chil-
dren negative and those positive for any history of anaphylaxis had 
3 or more siblings. 44.2% of those negative and 75.0% of those pos-
itive for any history of anaphylaxis and were ranked 3 or more in 
the birth order among siblings. 

Table 2: Distribution of participating students with and without anaphylaxis history according to personal characteristics.

Anaphylaxis History

Negative for Anaphylaxis (n=2816) Positive for Anaphylaxis (n=12) Test of significance

Variable Freq % Freq % P-Value

Age (years)

<6

06-Dec

13-15

≥15

301

1744

440

331

10.7

61.9

15.6

11.8

4

7

1

0

33.3

58.3

8.3

0

0.057

Mean ± SD

Min - Max

10.0±3.8

3.0 – 18.0

6.5±3.0

3.0 – 14.0

Gender:

Males

Females

1042

1774

37

63

7

5

58.3

41.7

0.127

Nationality:

Kuwaiti

Non-Kuwaiti

2345

471

83.3

16.7

9

3

75

25

0.444

Number of siblings:

1

2

≥3

158

545

2133

5.6

19.4

75

0

3

9

0

25

75

0.647

Birth order among 
siblings:

1st

2nd

≥3rd

755

817

1244

26.8

29

44.2

1

2

9

8.3

16.7

75

0.095
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Table 3: Distribution of participating students with anaphylaxis 
history according to clinical characteristics.

Variable Frequency %

Number of severe allergic attacks:

Once

Twice

>2

 
7

4

1

 
58.3

33.3

8.3

History of sudden onset of illness:

Skin

Mucosal tissue

Both

5

1

6

41.7

8.3

50

Age during incident (year):

0-1

02-Apr

05-Nov

4

4

4

33.3

33.3

33.3

Sudden respiratory signs and symptoms:*

No

Shortness of breath

Hypoxemia

Wheezes

Stridor

3

6

2

2

3

25

50

16.7

16.7

25

Sudden reduced blood pressure:*

No

Hypotonia

Fainting

Incontinence

10

1

1

1

83.3

8.3

8.3

8.3

Sudden gastrointestinal symptoms:*

No

Cramping abdominal pain

vomiting

1

9

4

8.3

75

33.3

There was no significant statistical difference between those 
having history of anaphylaxis and those who haven’t on age (p-val-
ue = 0.057), gender (p-value = 0.127), nationality (p-value = 0.444), 
number of siblings (p-value = 0.647) and birth order among sib-
lings (p-value = 0.095 ) (Table 2). Out of those who met all the 
criteria for anaphylaxis, 58.3% had only one incidence of a severe 
allergic attack 33.3% had 2 incidences and 8.3% had more than 2 
incidences of severe allergic attacks. 100% had either skin and/or 
mucosal tissue involvement, 41.7% had skin involvement alone, 
8.3% had mucosal tissue involvement alone and half (50.0%) had 
an involvement of both skin and mucosal tissue. A total of 75.0% 
had a type of airway compromise ranging from 16.7% having hy-
poxemia, 16.7% having wheezes to 25.0% reporting stridor and 
50.0% shortness of breath. 16.7% had a sudden reduced blood 
pressure whereby an equal percentage of 8.3% reported hypoto-
nia, fainting and incontinence; however, there was no actual docu-
mentation of reduced blood pressure. Moreover, 91.7% had sudden 
gastrointestinal symptoms; 75.0% had cramping abdominal pain 

and one third (33.3%) reported vomiting. Reported age of first in-
cidence was principally in preschool age i.e. less than 4 years old. A 
total of 8 children (66.6%) had their incidence at ages less or equal 
to 4 years, and 4 children (33.3%) between the ages of 5 and 11 (Ta-
ble 3) and (Figure 1). A total of 66.7% of the reported anaphylactic 
reactions were diagnosed during the acute incident by a physician 
and 8.3% had a recurring incident in the following 72 hours. A mere 
41.7% of the children with a history of anaphylaxis reported being 
treated within the first 15 minutes of the onset of clinical symp-
toms, 16.7% between the first 15 and 30 minutes and 16.7% were 
treated after more than 2 hours. 25.0% of the anaphylactic children 
were not aware of the time they received treatment following the 
onset of their symptoms (Figure 1). Only 33.3% reported being 
given an adrenaline auto-injector during their reaction (Figure 2). 
58.3% reported neither having an adrenaline auto-injector nor 
holding a written anaphylaxis emergency plan (Figure 3). The rest 
of the 41.7% reported having an available adrenaline auto-injector 
but never using it, despite the fact that 60.0% of them have a history 
of recurring anaphylactic reactions. 

Figure 1: Percentage of patients with anaphylaxis by time 
lapse between treatment and anaphylaxis reaction onset.

Figure 2: Percentage of patients given adrenaline auto-
injector during reaction.
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Figure 3: Percentage of patients with available adrenaline 
auto-injector

The duration of the reaction ranged from less than 1 hour in 
50.0% of the children, 3 to 5 hours in 16.7% and it lasted more than 
72 hours in 8.3% of the children. 25.0% of the children were not 
aware of the duration of their reaction (Table 4) and (Figure 4). As 
for the trigger of the allergy attack, food was the major trigger in 
9 (75.0%) children overall, of which nuts was the most common 
(33.3%), followed equally by milk and eggs (16.7%) and another 
16.7% for other types of food. Medicine was the trigger in 2(16.7%) 
of them and one was not sure of the trigger (Table 4). Food was also 
the main trigger in 6(75.0%) children whose incidence happened 
when they were less than 4 years old. In the latter population, 4 had 
reactions triggered by nuts, one was triggered by milk and one by 
eggs. The remaining reactions of the 2 children were triggered by 
medicine in one child and the final had an unknown trigger. As for 
the rest of the 4 children who were 5 to 11 years-old at the time of 
the anaphylactic reaction, food was the main trigger in 3 (75.0%) of 
them and 1(25.0%) was due to medicine; none of them was due to 
nuts (Figure 1-6) and (Table 5).

Figure 4: Percentage of patients by duration of reaction.

Figure 5: Percentage of anaphylaxis by trigger agent.

Figure 6: Percentage of food-induced anaphylaxis by type 
of food trigger.

Table 4: Distribution of participating students with anaphylaxix 
history according to management.

Variable Frequency %

Diagnosis as anaphylaxis during inci-
dent by doctor:

No

Yes

 

4

8

 

33.3

66.7

Receiving treatment during incident:

Within 15 minutes

15-29 minutes

5

2

41.7

16.7

Given adrenaline auto injector:

No

Yes

8

4

66.7

33.3

Duration of reaction:

Less than 1 hours

3-5 hours

More than 24 hours

Do not know

6

2

1

3

50

16.7

8.3

25
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Reaction recurrence:

No

Within 72 hours

11

1

91.7

8.3

Availability of adrenaline auto-injec-
tor:

No

Available but never used

7

5

58.3

41.7

Providing an anaphylaxis emergency 
plan:

No

Yes

7

5

58.3

41.7

Table 5: Distribution of participating students with anaphylaxis 
history according to the trigger of the allergy attack.

Variable Frequency %

Trigger agent:

Unknown

Medicine

Food

1

2

9

8.3

16.7

75

Types of trigger food*:

Milk

Eggs

Nuts

Others

2

2

4

2

16.7

16.7

33.3

16.7

Discussion
This is the first epidemiological study to assess the prevalence 

of anaphylaxis in children in Kuwait. Lifetime prevalence of anaphy-
laxis was found to be 4.24 per 1,000 of the study population. This 
figure is consistent with a US study reporting an incidence of 3.4 
per 1,000 population according to data collected from emergency 
units’ records [13]. Interestingly enough, a similar study assess-
ing the prevalence of anaphylaxis among children 3 to 17 years of 
age in South Australia also using a similar methodology relying on 
telephone investigations with parents regarding anaphylaxis prev-
alence as per standard questionnaires reported a close figure of 5.9 
per 1,000 population [20]. Prevalence of anaphylaxis has varied 
throughout the literature depending on the methodology adapted. 
Prevalence of this study has also varied from other studies conduct-
ed in different parts of the world, most probably due to disparities 
in the study design, diagnostic criteria and the study population.

It was beyond the scope of this study to look at associated al-
lergic diseases. Those who reported allergic reactions but did not 
fulfil the criteria of anaphylaxis as per the adopted definition from 
The Second National Institute of Allergy and Infectious Disease/
Food Allergy and Anaphylaxis Network symposium in 2005, was 
not considered as having a history of anaphylaxis because the in-
vestigation to ascertain the true nature of these reactions surpasses 
the capacity of this study. Risk factors for anaphylaxis, which may 
differ between adults and children populations, were not studied 

either. Those most commonly include asthma, atopic dermatitis 
and respiratory allergies. Asthma has been shown to be associated 
with a 4.0-fold increase in food allergies in children and it is well 
established that the more severe the respiratory involvement, the 
greater the risk of allergies and anaphylaxis [37]. Moreover, atopic 
dermatitis and respiratory allergies have also been associated with 
a 3 and 5-fold increase in anaphylaxis respectively [37]. Although 
severity of an anaphylactic reaction cannot be predicted based on 
past reactions or diagnostic/laboratory tests, comorbid asthma is 
the factor that is most often linked to severe reactions. Geograph-
ical factors also play a role, especially that anaphylaxis was found 
to be more prevalent in high altitude areas and areas with low sun-
light, possibly indicating a role of vitamin D in the pathophysiology 
of the disease [38]. 

In non-hospital settings, food has been shown to be the most 
common cause for anaphylaxis in children, followed by insect ven-
om and medications [39]. The prevalence of food anaphylaxis in 
children is relatively variable in the literature. It ranges from 2 to 
27% in children less than 3 years old [40-43]. This is probably due 
to disparities in the adopted food allergy definition among various 
studies and the difficulties in performing challenge tests for con-
firmation of those food allergies [44-46]. Strategies of prevention 
are becoming more and more difficult, knowing the economic as 
well as the psychological burden resulting from such strategies. 
The amount of money needed to apply such preventions may some-
times exceed that needed to treat the resulting allergies and/or an-
aphylaxis. Another pitfall in handling food allergies is the fact that 
many children are exposed to allergens in an uncontrolled setting, 
such as schools and day care centres, and infants might be indirect-
ly exposed through breastfeeding [39].Food anaphylaxis primarily 
affects young children and usually resolves with age. Findings of 
this study support the wide belief of food being the main trigger 
for anaphylaxis in children. Nuts were the main trigger in young 
children whose incidence occurred at or less than 4 years of age 
and none of the older children reported nuts induced anaphylax-
is. Although allergies to milk, egg, wheat and soy diminish by age, 
allergies to peanut, tree nuts, fish and shellfish are considered ulti-
mately permanent. However, tolerance to nuts has been reported 
in some studies [27]. Literature shows peanut and nut allergy to 
be common in Australia, Western Europe and USA in children older 
than 5 years of age but rare in Singapore and Italy [31]. Data col-
lected from emergency wards in the US shows food-allergy induced 
visits every 3 minutes and a food-induced anaphylaxis visit every 
6 minutes [47]. Food allergy is hence portrayed as an undervalued 
evolving condition that lacks suitable prevention methods.

In this study, only 2 children, 16.7% of the total children having 
a history of anaphylaxis reported the main trigger to be medicine. 
Anaphylaxis due to antibiotics is uncommon in children but skin 
eruption during time of antibiotic use is common which is most 
likely due to an underlying viral infection [48].

The findings of this study are extremely important for both, 
health care and educational providers. With a significant preva-
lence of 4.24 per 1,000 population and an appraised 700,000 chil-
dren enrolled in schools in Kuwait, it can be projected that 2,970 
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school children have a history of anaphylaxis. This necessitates the 
provision of adequate information and training of school staffs in 
order to be able to offer knowledgeable first aid to any child who 
might develop anaphylactic reaction during school hours given 
the lack of a standardized policy of first aid procedures in schools 
settings. The study also shows a delay in initiating treatment for 
anaphylactic patients whereby 16.7% of the patients were treated 
after more than 2 hours of onset. Delay could arise from undermin-
ing of the disease prognosis among parents and guardians leading 
to deferrals in seeking healthcare or due to miscategorizing ana-
phylaxis among priority ailments in the emergency rooms. In both 
cases, awareness on the need for immediate treatment of patients is 
highly needed among lay people to induce behavioural change and 
among healthcare workers for standardization of anaphylaxis as a 
top priority in emergency rooms. In 25.0% of the patients, parents 
were unaware of the time lapse between symptom onset and initi-
ation of treatment. A similar percentage was unaware of the dura-
tion of their acute anaphylaxis reaction. This emphasizes a greater 
deal of unawareness of the patient and the caregivers of the impact 
of the condition on the health of the patient and substantiates the 
implications for the need of awareness campaigns directed towards 
behavioural change. Moreover, more than half of the children re-
ported neither having an adrenaline auto-injector nor holding a 
written anaphylaxis emergency plan. 

Also, although the rest of the 41.7% have an available auto-in-
jector, they reported never using it despite of the fact that 60.0% of 
them have a history of recurring anaphylactic reactions. This has 
most probably arisen due to being treated by emergency physi-
cians rather than being referred to allergologists. Hence, patients 
are not having a proper counselling or training on how to manage 
the future reaction. Introductory sessions on the management and 
treatment of anaphylaxis should be given to the parents, guardians 
and anaphylactic patients emphasizing the importance of an adren-
aline auto-injector with training on the method of usage. More no-
ticeably, adrenaline auto-injectors are not widely available in many 
countries, particularly in those countries that lack estimations on 
the burden of anaphylaxis in the population or have a service bur-
den of allergy. Insufficient availability can arise either because of 
accessibility obstacles or because the government has not yet sub-
sidized them [31]. 

Moreover, many countries do not yet have a consensus on a 
national anaphylaxis emergency management plan which leaves 
the option of providing a plan to the patient at the discretion of the 
allergologists. Countries with available, government subsidized au-
to-injectors and mostly standardized emergency plans are North 
America, Western Europe, Nordic countries and Oceania. However, 
Middle East, many Asian countries and South America, Africa and 
some regions in Eastern Europe don’t have readily available adren-
aline auto-injectors [31]. This has wide insinuations for continu-
ous sustainable workshops for all individuals in the society whose 
role is to care, supervise, teach, or deal with children in general 
and those with food allergies specifically in light of the lack of ana-
phylaxis emergency plans. Observations emerging from this study 
substantiate the necessity for awareness among governments and 

health policy makers to initiate the formation of a standardized 
national anaphylaxis emergency plan and subsidize adrenaline 
auto-injectors in light of the implication and effect of food allergy 
principally in children. Health care policies should be directed to-
wards better preparation for the expected increase in anaphylaxis 
and the rising need for health services, community awareness and 
capacity building to cope with this emerging global health issue. 

Conclusion
In conclusion, this study highlights anaphylaxis as a signifi-

cant pediatric health issue that has been increasing globally for the 
past decade and that is likely to increase further in the upcoming 
decade. In several developed countries, 10% of infants have prov-
en food allergy as per gold standards subsequent to the increase 
witnessed in the past decade [49]. Projections indicate comparable 
patterns in the developing countries [50]. The study also exposes 
the scarcity of reliable data and the need for further research on 
the prevalence and impact of anaphylaxis in both, developed and 
developing countries. Recommendations on way forward empha-
size the importance of ensuring that health care providers in the 
emergency units, as well as other health centers and school staffs 
are able to recognize the anaphylaxis episode and provide ade-
quate first aid management as well as a clear written anaphylax-
is emergency action plan for management of future reactions and 
that governments and health policy makers initiate the formation 
of policies that would be capable of handling the anticipated health 
and economic burden posed by the increased prevalence of ana-
phylaxis and the rising need for health services with regards to this 
emerging global health issue. Anaphylaxis in children population is 
in many ways different than that in the adult population, and hence 
requires different considerations. Comorbidities, as well as risk fac-
tors and clinical signs and symptoms, are dissimilar between those 
populations; furthermore, there are distinguished features with-
in the pediatric age range itself. For instance, symptoms may not 
be well expressed in preverbal children. Another important issue 
in this age group is the continuously increasing independence of 
teenagers and adolescents, as well as peer pressure, which result in 
more exposure to meals outside home, and an increased risk-taking 
behavior and noncompliance to carry an epinephrine auto injector. 
Another problem with compliance to epinephrine auto injector is 
the setting in which children are situated and the friendliness of the 
setting with the use of EAI, i.e., schools and daycare centers. More-
over, compliance can differ when the patient is not accompanied 
by the person who usually gives them the injection, be it a parent, 
or a caregiver. Another feature that distinguishes the pediatric age 
group is the exposure to different vaccines, which affects the prev-
alence of anaphylaxis in this age group especially in those allergic 
to eggs [1].

All of the above mentioned characteristics make anaphylaxis 
in children a stimulating and challenging subject requiring tar-
geted studies, starting with those assessing the prevalence of this 
emerging serious disease, to those highlighting the lack of availa-
bility, utilization and correct use of the treatment and the neces-
sity of an emergency action plan. The design of the study carries 
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several limitations. The study has a retrospective nature which 
innately carries a number of limitations. Also, information on the 
anaphylactic incidence is gathered from the parents; sensitivity of 
the data highly depends on parents recalling the exact details of the 
incidence. Therefore, information is subject to possible recall bias, 
specifically for the detailed history of every individual incidence. 
Moreover, all questions assessing the details of the anaphylactic re-
action incidence only examine the worst reaction for those who had 
more than one reaction. Hence, the questionnaire could not provide 
information about the details of each reaction.

The prevalence reported in this study is only generalizable to 
school age children and to those children actually attending schools 
and does not reflect the actual prevalence of all children popula-
tion as the study did not cover those children younger than 3 years 
old nor those not attending schools. Finally, the exact prevalence of 
anaphylaxis among non-Kuwaiti children may have been jeopard-
ized by the sampling strategy. Non Kuwaiti children are not homo-
geneously distributed in private schools in Kuwait in spite of the 
high number of private schools included in this study. Furthermore, 
the turn-over of non-Kuwaiti nationality is rather high in Kuwait as 
there is no facility of permanent residency by law. Consequently, it 
was not possible to recruit an exact proportionate number of this 
population which might have biased the exact prevalence of ana-
phylaxis among the non-Kuwaiti nationality.
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