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Opinion Statement

It has not been until the last decade that we have gained insight to the global
epidemiology of anaphylaxis, due to the methodological difficulties of such stud-
ies. Heterogeneity in definitions, severity grading and study designs have ham-
pered compiling robust data which can be consistently analysed and compared.
Also, previous International Classification of Diseases coding for anaphylaxis has
been suboptimal further hindering epidemiological studies. Under-diagnosis is still
a major pitfall in anaphylaxis, despite the efforts of national and international
scientific societies to improve education of all health care professionals and
implement clinical practice guidelines. Further collaborative projects are needed
to overcome this gap. Currently, it seems that worldwide incidence of anaphylaxis
and admission rates are increasing both in children and adults, according to recent
studies. This may be partly due to an improvement in recognition, but most likely,
due to a rise in allergic diseases in general and of food and drug allergy in
particular. On the other hand, fatality rates seem to remain stable or to decrease
slightly. We optimistically could hypothesize that this is a result of improved
management, both acutely and in the long-term, but published data are still
scarce. Prevention strategies are needed in order to halt this scaling trend;
ongoing education on recognition and treatment will aid to improve anaphylaxis
outcomes.
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Introduction

t has not been until last decade that we have gained
insight about the global epidemiology of anaphylaxis.
Previously, most studies showed information regarding
prevalence and incidence of allergic reactions to specific
triggers like venom stings, drugs or foods, but nothing or
very little about epidemiological data of anaphylaxis.

Several reasons could explain the difficulties in
studying the epidemiology of anaphylaxis during the

twentieth century: it was considered to be a rare disease,
there were many differences in the definition of anaphy-
laxis, poor identification of clinical cases in primary care
and emergency settings (underdiagnosis), and lack of
appropriate clinical databases.

The objective of this review is to evaluate the recently
published literature regarding prevalence and mortality,
in children and adults, of anaphylaxis.

Definition of anaphylaxis

Within the framework of the International Collaboration in Asthma, Allergy,
and Immunology (iCAALL), the World Allergy Organization (WAO) and three
member organizations of the WAO: the American Academy of Allergy, Asthma
and Immunology [AAAAI], the American College of Allergy, Asthma and Im-
munology [ACAAI], and the European Academy of Allergy and Clinical Immu-
nology [EAACI], recently published an international consensus (ICON) docu-
ment on anaphylaxis [1••]. This document reviews the major anaphylaxis
guidelines developed and published independently by these collaborating
organizations [2–4]. All of these anaphylaxis guidelines include clinical criteria
for diagnosis aiming for a rapid identification of patients with a likely diagnosis
of anaphylaxis, taking into account the concepts of a sudden onset of a serious
and generalized allergic reaction that can be life-threatening or fatal. But there
are slight differences in these guidelines regarding the importance of underlying
mechanisms, triggers and risk factors relevant to anaphylaxis diagnosis. The
variability in definitions increases the difficulties in good epidemiological data.

One of the major problems in anaphylaxis is under-diagnosis. Calderon
et al. [5] reported that only 4.4 % of patients attending an emergency depart-
ment in Puerto Ricowere diagnosedwith anaphylaxis.Meanwhile, almost 20%
of patients that met the diagnostic criteria for anaphylaxis were just identified as
Ballergic reactions.^Most healthcare professionals can easily recognize anaphy-
laxis in the 80–90 % of patients with cutaneous involvement but under-
diagnosis is common when skin symptoms and signs are absent [6].

Anaphylaxis has beenmisclassified in both the International Classification of
Diseases (ICD)-9 and ICD-10 versions (WAO update). The new updated revi-
sion, ICD-11, is an opportunity to improve the classification of allergic diseases,
including anaphylaxis, and facilitate future epidemiological studies [7, 8•].

Epidemiological tools to determine the frequency of anaphylaxis

It is still controversial to elucidate which is the best tool to measure the frequency
of anaphylaxis. Incidence rate (number of new cases of anaphylaxis that occur
during a defined period per unit person-time), cumulative incidence (the number
of new cases of anaphylaxis that occur during a given period per the population at
risk), point prevalence (proportion of the population that has experienced
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anaphylaxis at a specific time, such as a particular date), period prevalence
(proportion of the population that has experienced anaphylaxis during a given
period), or life time prevalence (proportion of the population that at some point
in their life will have experienced anaphylaxis) are used to determine the frequen-
cy of anaphylaxis [9]. Probably a pooled analysis of data of prevalence and
incidence is the best way to estimate anaphylaxis frequency. An important factor
to take into account in the prevalence of anaphylaxis is that the condition
disappears once the episode has been resolved. Therefore, it is important to
consider if episodes were unique or anaphylaxis has been recurrent.

Many of the epidemiological studies published use different methodology
with diverse inclusion criteria and results of prevalence and incidence are often
not comparable [10]. That is the reason why the prevalence of anaphylaxis
ranges from 0.3 to 5.1 % depending on the study [11••]. Regarding the
incidence, it ranges from rates of 10 episodes per 100,000 person-years, in
studies before 2005 [12–15], to more than 50 episodes per 100,000 person-
years in more recent studies [16–19].

Large-scale, prospective, simultaneous studies in different countries using a
common methodology would be desirable [20] (Fig. 1). Nowadays, there is a
lack of comprehensive worldwide epidemiologic studies on anaphylaxis. Most
information about the epidemiology of anaphylaxis comes from general pop-
ulation surveys and secondary analyses of clinical and administrative databases
[7] [8•] [11••] [19, 21–27] [28•]. With this information, we can estimate the
increase of the frequency of anaphylaxis, the time trends in admissions and/or

Fig. 1. Proposal for the design of future epidemiological studies on the epidemiology of anaphylaxis.
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hospitalizations as well as the case fatality rate (proportion of cases of anaphy-
laxis that proves fatal, within a time period). In a survey of 1000 unselected
United States (US) adults who received hospital care for anaphylaxis, the
lifetime risk of symptoms was over 1.6 % [21].

Time trends in hospital admissions

Time trends in hospitalizations obtained from the US Healthcare Cost and
Utilization Project Kids’ In-Patient Database showed that admissions for food
induced anaphylaxis in US children aged G18 years increasedmore than double
from 2000 to 2009 [22•]. Nocerino et al. published similar increase in hospi-
talizations, from 2006 to 2011, for food induced anaphylaxis in children,
mainly in those aged 5–14 years [23•]. Australian publications report that
hospitalization rates for food-induced anaphylaxis continue to increase across
all age groups. The higher increase was observed in the age groups 5–14 years
and 15–29 years, but still the highest admission rates occurred in children age
0–4 years [24•].

Different studies in the USA and Spain indicated that the incidence of
anaphylaxis in children aged 0–4 years was three times higher than in the
remaining age groups [18, 19, 29] and this might be attributed to anaphylaxis
by cow’s milk and hen’s egg during the first 2 years [18, 30].

In a UK study, hospital admissions due to anaphylaxis of any cause from
1992 to 2012, there was an increase of 615%, although a plateau was observed
in the last 4 years of the study. Themajor increase in this study was due to insect
sting anaphylaxis [25••]. The admission rates from drug- and insect sting-
induced anaphylaxis were highest in the elderly while food-induced anaphy-
laxis admission rates were highest in young people. The incidence of fatal food
reactions showed a marked peak during the second and third decades of life
[25••].

A recent study also observed an increase in emergency department (ED)
consultations for anaphylaxis of paediatric patients in Canada [31] The per-
centage of anaphylaxis cases among all ED visits more than doubled over the 4-
year period from 0.20 % (95% CI, 0.18–0.24) to 0.41 % (95%CI, 0.36–0.45),
with the largest annual increase between 2013–2014 and 2014–2015 (0.11%).

Fatal anaphylaxis

Very few studies about fatal anaphylaxis have been published in the last years
[25••] [26] [27••]. These articles collected data from several years in large popu-
lations and showed a considerable number of registered deaths from anaphylaxis
(near 2500). In any case, death from anaphylaxis is a very rare and extraordinary
event [19]. In the USA, overall mortality rates ranged from 0.63 to 0.76/million
population (186–225 deaths per year) and appeared to be stable from 1999 to
2009 [26]. Another study analysing 2458 fatalities [27••], reported that drugs
(58.8 %) were the most common trigger followed by unspecified or unknown
inducers (19.3 %), insect stings (15.2 %) and foods (6.7 %). As drug anaphylaxis
is more frequent in older patients, the fatalities were also associated with older age
[27••]. But there are other factors and demographic characteristics to take into
account in the estimation of risk to suffer fatal anaphylaxis.
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In the UK, although hospital admissions for anaphylaxis from 1992 to 2012
increased by 615% thenumber of fatalities remained stable at 0.047 cases/million
population [25••]. Fatality rates for anaphylaxis from drugs and insect stings were
highest in the elderly and the incidence of food anaphylaxis fatalities peaked in the
second and third decades of life [25••].

Older age was associated with increased rates of fatal anaphylaxis
regardless of the anaphylaxis cause [27••]. The risk of fatal anaphylaxis
in the elderly might be higher due to underlying cardiovascular or cere-
brovascular illnesses and the increased use of drugs such as ACE inhibitors,
angiotensin receptor antagonists, and beta blockers in this population [19]
[25••]. Not well controlled asthma has been found in 75 % of fatal food-
induced anaphylaxis [25••]. Regarding ethnicity, African American race
has also been shown to be a significant risk factor for all anaphylaxis
causes, with the exception of venom-induced anaphylaxis [27••].

Also the triggers are important to elicit a fatality. Jerschow et al. [27••]
reported that most (74 %) of the fatal drug-induced anaphylaxis had not
identified the culprit drug. Among those with an identified culprit drug
half were antibiotics followed by radiocontrast agents and chemotherapy.
Regarding foods, peanut, tree nuts, cow’s milk, shellfish, soy, hen’s egg and
fish were the major causes [10–19] [21] [22•] [23•] [24•] [25••].

Long-term management of anaphylaxis

Despite that it is well-known that the use of adrenaline, both inmedical settings
and in the day to day life of patients is suboptimal, it seems to have improved in
the last years [32]. Therefore, it would be reasonable to hypothesize that
stabilization in fatalities may be secondary to improved management [31].
Nonetheless, allergy specialists and professional allergy organizations should
endeavour to disseminate and increase the implementation of current anaphy-
laxis practice guidelines.

Also, it is of paramount importance to identify patients at risk of anaphylaxis
recurrences in order to implement adequate avoidance measures and to estab-
lish self-care management plans. Correctly diagnosing the culprit cause of the
reaction is not always an easy task. Nevertheless, major advances in diagnostic
procedures have enabled the identification of previously unsuspected allergens.
Noteworthy is the role of molecular diagnosis which may identify sensitization
to molecules such as omega-5-gliadine or alpha-gal, which are not easily
recognized by conventional diagnostic techniques. Also, it may aid by proving
or ruling out other major causes of anaphylaxis, through the assessment of
sensitization to allergen protein families known to frequently cause systemic
allergic reactions (seed storage proteins, lipid transfer proteins, etc.) [33].

Summary

Although anaphylaxis was considered to be a rare disease, hospitalization rates
continue to increase year after year. Large-scale, prospective, simultaneous
studies in different countries using a common methodology would be neces-
sary to increase the epidemiological knowledge of anaphylaxis. A worldwide
accepted definition of anaphylaxis would be one of the first requirements to
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facilitate epidemiological studies. The new International Classification of Dis-
eases ICD-11 will be a good opportunity to classify most allergic diseases and
will be helpful in the correct identification of clinical cases of anaphylaxis in all
settings. The latest studies have reported an increased trend of admissions for
anaphylaxis; meanwhile, fatality rates have remained stable or decreased
slightly.
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