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Abstract: Allergy is a known disease from ancient times. It can affect people from early age till elderly and can 

determine from mild to very severe symptoms (known as anaphylaxis). Anaphylaxis is a very severe allergic reaction 

that cause systemic symptoms which implies the cardio-respiratory system and needs rapid intramuscular administration 

of epinephrine. Triggers that can determine this kind of reaction are variable, almost all type of food, drug, sting venom 

and other substances can provoke an anaphylactic episode. Most of these reactions appear for the first-time during 

childhood. Allergic reactions are seen more and more especially in pediatric population. These reactions have a rising 

prevalence affecting all age people and it is estimated that the prevalence will still rise. Most of studies (75%) state that 

anaphylaxis is a rising pediatric emergency and needs proper management. The purpose of this article is reviewing the 

epidemiology of anaphylaxis, to summarize recent changes in the incidence of anaphylaxis internationally. 

Epidemiological measures for anaphylaxis include measures of incidence and prevalence, risk factors, and risk of 

recurrence and death. These characteristics vary by person, place, and time. This study is trying to make a systematic 

review of pediatric anaphylaxis and offer important data about anaphylaxis incidence, prevalence, and time tendency in 

pediatric population. This systematic review could not offer a specific incidence and prevalence of pediatric 

anaphylaxis, but many studies reveal that these are rising, especially in developed countries. Our research is based upon 

a narrative synthesis and meta-analyzed studies of the most relevant scientific studies about this topic and were 

published in important date base, such as PubMed. From the total 2223 potential articles, 37 studies were analyzed that 

satisfied our eligibility criteria, that for were included in this review. 
Keywords: epidemiology, anaphylaxis, pediatric, incidence. 

 

INTRODUCTION 
Anaphylaxis phenomena was first described in 

Ancient Greece and in Chinese medical writings. 

The first documentation of anaphylaxis was in 

Ancient Egypt time, when pharaoh Menes died in 

2640 before Jesus from a wasp sting, after 

hieroglyphs representations. Charles Richet, in 

1902, first suggest that anaphylaxis is a weak 

protection, after was clear that this disease is a 

severe immune response, usually imply 

immunoglobulins [1]. 

Allergy and the wide range of manifestations have 

been studied for centuries for better recognition, 

classification, diagnosis, and proper treatment. All 

people from early childhood to elderly can be 

affected of this disease and the modern lifestyle, 

apparently, seems to cause the increasing 

prevalence, especially in pediatric population. 

Allergy is an immune hypersensitivity that can 

cause a wide range of disease with different 

mechanisms. Allergies are a growing health 

concern, with studies suggesting a cumulative 

prevalence of 3%–6% in children, translating to a 

significant impact on quality of life and healthcare 

costs [2]. Allergy is not a disease, is a mechanism 

that determine a disease and can appear in the first 

3 months of life, rarely at birth. Sometimes during 

life allergy can disappear but, in most cases, 

allergic reactions become more and more severe 

[3]. 

The definition of anaphylaxis used was according 

to the World Allergy Organization [4]: a severe 

allergic reaction that involves more than one 

system, can happen instantly, and intramuscular 

administration of epinephrine can save life when 

used promptly. Is an acute systemic reaction 

caused by immunoglobulin mediated 

immunological release of mediators (most is 

histamine) from mast cells and basophils to 

allergenic triggers, such as food, insect venoms, 

and medications. The lack of specific clinical 

criteria [5, 6] for defining anaphylaxis has made it 

difficult for physicians to promptly diagnose an 

anaphylactic reaction and has resulted in its 

incidence being underestimated. 

Based on many statistics, anaphylaxis is a rare 

disease, although it is not currently listed in rare 

diseases registries. Rare diseases can be defined 

as life-threatening or chronic disorders which 

have low prevalence and usually require efforts to 

address them. The global epidemiological 

morbidity and mortality data for anaphylaxis is 

not clear because there are not standardized tools 

for collecting data due to the International 
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Classification of Disease, Injuries and Cause of 

Death (ICD) [7]. 

World Health Organization established 

International Classification of Diseases and 

Related Health Problems 10th Revision (ICD-10) 

that is currently used by most countries. In 

establishing the diagnostic of anaphylaxis ICD-10 

do not cover the underlying mechanisms or 

triggers also it cannot be used for all allergic and 

hypersensitivity conditions. A not proper 

classification of allergies and anaphylaxis is a 

major reason for under-notification of these 

conditions in many statistics. ICD-11 is in 

development and will come into effect on 1 

January 2022. It will include a new chapter 

Disorders and Immune System and within the 

section Allergic and hypersensitivity conditions. 

This section draft includes: Anaphylaxis, Allergic 

or hypersensitivity disorders involving the 

respiratory tract /eye/ mucous membranes/ 

gastrointestinal tract, Complex allergic or 

hypersensitivity conditions, Allergy and allergic 

reactions of unspecified nature, Hypersensitivity 

reactions of unspecified nature. New 

“Anaphylaxis” sub-section draft has 7 main 

headings: Anaphylaxis due to allergic reaction to 

food, Drug-induced anaphylaxis, Anaphylaxis due 

to insect venom, Anaphylaxis provoked by 

physical factors, Anaphylaxis due to inhaled 

allergens, Anaphylaxis due to contact with 

allergens and Anaphylaxis secondary to mast cell 

disorders [7]. ICD-11 draft still doesn’t cover all 

the major triggers of allergies and anaphylaxis [8].  

In the past 20 years there a not sufficient data to 

state the exact incidence of anaphylaxis 

worldwide and in the pediatric population are 

even fewer data. There are many reasons for this 

under-reporting data such as underdiagnosis. 

Many studies state that the incidence and 

prevalence of anaphylaxis is rising globally [9 

,10]. Factors that can affect the incidence of 

anaphylaxis are geographic location, sex, age, 

atopy, and socioeconomic status. Although no 

exact incidence is available data, it is reasonable 

to assume that 1–2% of the population may be 

affected [11]. 

 

MATERIALS AND METHODS 
In our research were included the following 

information: medical journals, systematic review, 

studies in transverse section, BDI articles, and 

were excluded: reviews, non-research letters and 

editorials, case studies and case series, animal 

studies, comments and editorials. Therefore, this 

stage of the review was focused on introducing 

original studies identified in international 

databases. The qualitative assessment of scientific 

articles published in reference journals or 

submitted at international conferences was 

achieved through the PICO process, a technique 

mainly used in evidence-based research to answer 

the research question [12].  

Our research has found a total number 2223 of 

potential articles, from which 37 studies were 

analyzed that satisfied our eligibility criteria, that 

for were included in this review. 

 

Objective of the study 

The systematic review of data has the purpose to 

summarize the most relevant, newest information 

about the incidence and prevalence of anaphylaxis 

worldwide, especially in the pediatric population. 

Inclusion criteria 

The criteria that was used to include the studies in 

our systematic research was the ones that reveal 

epidemiological features about anaphylaxis, 

especially for children, in the last 20 years. In this 

review it was used original observational studies, 

cross‐sectional studies, cohort studies, registries 

(prospective, retrospective, historical cohort 

design) and hospital databases, studies reporting 

the incidence and/or prevalence of anaphylaxis in 

a general population and for children separately, 

studies reporting hospital and/or emergency 

department.  
Searching criteria 

The research strategy was made to summarize the 

relevant articles that provide useful information 

about the epidemiological features of pediatric 

anaphylaxis, from the electronic bibliography data 

bases.  
Data base were investigated using key words: 

‘incidence of pediatric anaphylaxis’, 

‘epidemiology of anaphylaxis’, ‘prevalence of 

pediatric anaphylaxis’ 

Interventions: any type of instrument 

(questionnaire, interview) for assessing the causal 

relationships between the research variables 

identified in theoretical articles, empirical studies 

etc. [13]. 

Study characteristics 

The studies characteristics, upon was made the 

systematic review, from the data base, reveals a 

wide range of epidemiological data. Finally, the 

systematic review was conducted on a total of 37 

studies, published in full (fig.1). 
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Figure 1. Study flow diagram 

 

RESULTS AND DISCUSSION 
Allergy and the wide range of reactions that it can 

provoke, are a known problem worldwide for all 

age groups. From all allergies, food allergy 

appears to be an increasing burden and recent 

studies indicates that the lifetime prevalence and 

point prevalence of self‐reported food allergy in 

Europe are around 17% and 6%, respectively [14]. 

Noimark & Cox (2008) sustain that food allergy 

became a bigger problem globally, especially for 

children, from which 6-8% are affected. Food 

allergy can manifest from mild reaction, such as a 

simple urticaria to a severe reaction, anaphylaxis 

and even death [15]. 

Like other allergic reactions, many studies state 

that the incidence of anaphylaxis has increased 

over the past few decades with a prevalence of 

0.04% to 3%, [4,16,17,18,19,20,21,22] with food 

allergy being the most common cause [23]. 

Almost 0.3% of the population experience 

anaphylaxis at some point in their lives [19]. 

Estimated prevalence rates ranged from almost 

3% in Europe, 0.05-2% of the population in the 

USA, to 0.1% of the population in Korea, and 0.6-

1% of the population in Australia [22,21]. A 

recent review of worldwide anaphylaxis (up to 

2018) reveal that total anaphylaxis incidence in 

studies from Europe was between 2.3 -761 per 

100000 person‐years, and in America was 

between 0.8 and 70 per 100000 person‐years. 

Incidence of food‐induced anaphylaxis was higher 

in studies from Europe (from 1.4 to 76.7 per 

100000 person‐years) compared with studies from 

other regions [20]. The incidence and prevalence 

of anaphylaxis appear to be increasing in certain 

populations but the overall fatality rate remains 

relatively low [21]. 

The World Organization of Allergies state that 

developed countries are more affected and in the 

past 20 years the frequency of hospitalization for 

anaphylaxis has increased [24,25,19] with an 

average increase of 4.3% anaphylaxis cases per 

year and 9.8% increase per year for food-related 

anaphylaxis [24].  

In the last 15 years there were some studies about 

the incidence and prevalence of pediatric 

anaphylaxis, and it seems to be increasing 

[26,27,28]. Some studies state that the annual 

pediatric anaphylaxis can be compared with that 

for adults while other studies reveal that is less 

[26]. The incidence of food-induced anaphylaxis, 

is increasing world-wide, even in Western 

countries [29,30]. It is known that food allergy is 

the most common cause of anaphylaxis in 

children [31,32,33,19,34] while venom-related 

anaphylaxis is common in adults, 20-39 years of 

age, and medication-related anaphylaxis 

iscommon in adults, 30- 39 years of age [25]. 

The rise of total and food-

induced anaphylaxis incidence appears most 

Titles identified and screened 

N = 2223 

Excluded  

N= 1377 

 

No abstract available (n= 188) 

Unable to further information to make assessment 

 (n= 1189) 

 

Full text articles assessed  

for eligibility  

N= 846 

 

 

No actual data available (n= 209) 

Not meeting eligibility criteria (n=637) 

 

Studies included in systematic review 

N= 37 
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pronounced in children [29,35] exception is Asia 

with a lower incidence [36,20]. 

Fatal anaphylaxis cases are rare, and it is 

estimated under 0.001% [19,37]. In USA food 

anaphylaxis caused 150 deaths per year [33]. 

Death rate doubled in Australia while in UK and 

Nord America was the same [24].  Fatal cases 

were common to children and young adults; age 

of death was between 2-33 years with acute 

severe bronchospasm occurring in most cases 

(96%) [26]. Adolescents and young adults have 

higher risk of morbidity and fatality from food-

induced anaphylaxis than children [38]. 

Anaphylaxis, and deaths from anaphylaxis, are 

reported to be more frequent in adults than in 

children. An exception is Australia, where the 

incidence of anaphylaxis is thought to be equal 

between both groups. Deaths from total 

anaphylaxis occur primarily in adults, second, in 

children in the under-5 age group, and then in 

adolescents [22]. 

Several studies have demonstrated a link between 

latitude differences (north and south) 

and anaphylaxis, sun exposure can modify 

anaphylaxis risk. People from countries reporting 

a less year-round sunlight have a higher 

prevalence of food-induced anaphylaxis [19], 

suggesting a possible role of vitamin D in 

modifying anaphylaxis incidence [21,27]. 

 

CONCLUSIONS 

Anaphylaxis is the severe form of an allergic 

reaction and although is rare, it has become a big 

problem worldwide. Many doctors cannot 

recognize this disease, use the ICD-10 for 

diagnostic and therefore anaphylaxis is 

underdiagnosed and underreported. It is expected 

that ICD-11 will enable all the countries to put a 

good diagnostic.  

Our review conclude that the incidence of 

anaphylaxis has increased, with a prevalence of 

0.04%- 3% [4,17,18, 19,20, 21,22]. Europe has 

the highest prevalence of both total and food 

induced anaphylaxis, second is USA and the 

fewest cases are in Asia. Lifestyle and sun 

exposure seem to play an important role with 

increased risk of anaphylaxis in developed 

countries and with less year-around sunlight. 

From the total anaphylaxis cases, food related 

anaphylaxis has the highest prevalence and the 

target population is children. Total fatal 

anaphylaxis occur primarily in adults, second, in 

children in the under-5 age group, and then in 

adolescents, but for food-induced anaphylaxis, 

adolescent and young adults have higher risk of 

death [22,38]. 

There are not sufficient data from all the countries 

worldwide (especially from the developing 

countries) to tell the exact incidence of total and 

pediatric anaphylaxis but many studies state that 

this disease is rising. The reported incidence of 

anaphylaxis in children varied widely. To 

accurately compare anaphylaxis incidence 

between countries and investigate the time trends, 

further studies using a standardized definition 

across different countries are required [20]. Future 

studies across different countries using a 

consistent, accurate definition of anaphylaxis and 

using the correct epidemiological method to 

define incidence and prevalence would help to 

identify any true difference between countries, 

and help to provide an overall estimate of 

prevalence [20]. 

Strengths and limitations of this review 

This systematic review has some limitation 

regarding the number of the published studies 

in the topic. Another potential limitation is the 

linguistic restriction, where only studies 

published in the English language were taken 

into consideration. Time trends of 

anaphylaxis incidence and prevalence could 

not be correctly shown, because of the limited 

number of studies, that provided information 

about the epidemiology of the total 

anaphylaxis, and especially for children. 

Many studies do not apply the same definition 

regarding the epidemiology of anaphylaxis, 

age group or trigger that determine a high 

heterogeneity of these studies. Overestimation 

of anaphylaxis incidence can be possible because 

some anaphylaxis cases could be counted more 

than once or might be exaggerate in cases of 

parent reports. 
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