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Fatal food anaphylaxis in adults and children ==
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Abstract

Anaphylaxis is a life-threatening reaction characterized by the acute onset of symptoms involving different organ sys-
tems and requiring immediate medical intervention. The incidence of fatal food anaphylaxis is 0.03 to 0.3 million/peo-
ple/year. Most fatal food-induced anaphylaxis occurs in the second and third decades of life. The identified risk factors
include the delayed use of epinephrine, the presence of asthma, the use of recreational drugs (alcohol, nicotine, can-
nabis, etc.), and an upright position. In the United Kingdom (UK) and Canada, the reported leading causal foods are
peanuts and tree nuts. In Italy, milk seems to be the most common cause of fatal anaphylaxis in children < 18 years.
Fatal food anaphylaxis in Italian children and adolescents almost always occurs outside and is characterized by car-
diorespiratory arrest; auto-injectable adrenaline intramuscular was available in few cases. Mortality from food ana-
phylaxis, especially in children, is a very rare event with stable incidence, but its risk deeply impacts the quality of life
of patients with food allergy and their families. Prevention of fatal food anaphylaxis must involve patients and their
families, as well as the general public, public authorities, and patients'associations.
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Introduction

Anaphylaxis is a life-threatening reaction characterized
by the acute onset of symptoms involving different organ
systems and requiring immediate medical intervention
[1], which can affect people of any age and can be caused
by many types of allergic triggers or, in some cases, can
occur without an identifiable cause [1, 2]. The presenta-
tion of anaphylaxis is variable, ranging in severity and
manifestation, and it usually includes cutaneous, respira-
tory, gastrointestinal, neurological, and cardiovascular
symptoms.

Anaphylaxis-related epidemiological data can differ
widely, and variations depend on the definitions used, the
study methodology, and the geographical areas in which
it occurs. For instance, European data have indicated
incidence rates for all-cause anaphylaxis, ranging from
1.5 to 7.9 per 100 000 person/year, with an estimation
that 0.3% (95% CI 0.1-0.5) of the population will experi-
ence anaphylaxis at some point during their lifetime [3].
It is estimated that 1 in every 3000 inpatients in United
States (US) hospitals suffers from an anaphylactic reac-
tion [4].

Fatal anaphylaxis is fortunately quite rare, with a mor-
tality rate of less than 1 death per million inhabitants per
year [5-9]. Mortality is estimated at 0.05-0.51 per mil-
lion people per year for drug-induced anaphylaxis, at
0.03-0.32 for food-induced anaphylaxis, and at 0.09-0.13
for venom-induced anaphylaxis [10-12]. Accurate ana-
phylaxis mortality data are, however, hampered by the
limited recognition of this condition among health pro-
fessionals, the absence of historical details from eyewit-
nesses, incomplete death-scene investigations, paucity
of specific pathologic findings during the postmortem
examination, and the under-notification of anaphylaxis
[13-15].

Causes of fatal anaphylaxis
Drugs are the most common cause of fatal anaphylaxis in
many countries [9, 14, 16—20] (Table 1).

In a study of anaphylaxis-related mortality coming
from an official database of the whole Italian popula-
tion [17], 392 definite anaphylaxis deaths and 220 pos-
sible anaphylaxis deaths (7 of which were children) were
recorded in 12 years. The cause of death referred to in
this study is the underlying trigger of anaphylaxis and
was selected according to the rules and provisions of the
tenth revision of the International Classification of Dis-
eases (ICD-10) provided by the World Health Organi-
zation (WHO). The average mortality rate for definite
anaphylaxis from 2004 to 2016 was 0.51 per million peo-
ple per year. Definite fatal anaphylaxis was mostly due to
the use of drugs (73.7%), followed by unspecified causes
(20.7%) and Hymenoptera stings (5.6%). Surprisingly, no
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cases of fatal anaphylaxis from food were found. This, as
reported by the same authors (AA), was probably due to
an incorrect coding of food anaphylaxis deaths. On the
other hand, some reports in which ICD codes were not
used suggested that in some countries, food allergies may
be a leading cause of fatal anaphylaxis [21].

In Canada, a retrospective case-series analysis of all
causes of anaphylaxis-related deaths using data from the
Ontario Coroner’s database between 1986 and 2011 [19]
found 92 deaths in the last 26 years. Causes of death, in
order of decreasing frequency, included food (40 cases),
insect venom (30 cases), iatrogenic (16 cases), and idi-
opathic (6 cases). No data on pediatric age were reported.

In a recent study from France network vigilance [20],
25 deaths (13 were in children < 18 years) were identified
in the 2002-2020 period. Causes of death were food (19
cases), drugs (3 cases), and insects (3 cases). The patients
who died were younger (25.6 vs. 40.8 years; p=0.01) than
the survivors and mostly presented bronchospasm (56%
vs. 29%; p=0.05).

Therefore, the role of foods in fatal anaphylaxis could
be reevaluated.

Incidence of food-induced fatal anaphylaxis

In population-based studies, the rate of fatal anaphylaxis
triggered by foods ranges from 0.03 to 0.3 million/people
per year. The reported leading causal foods were peanuts
and tree nuts [10] (Table 2).

Recent studies suggest an increase in non-fatal food
anaphylaxis [6, 16, 19], but there is no increase in fatali-
ties, except those reported in one Australian study [23].

On the other side, in a UK analysis of national data
from 1998-2018, the case fatality rate decreased from
0.7% to 0.19% for confirmed food-induced fatal anaphy-
laxis [24].

Risk factors of food-induced fatal anaphylaxis

In infants and young children, food-induced fatal ana-
phylaxis is very rare, although this age group has the
highest rates of anaphylaxis [6, 22].

Most food-induced fatal anaphylaxis occur in the sec-
ond and third decades of life, without a clear explana-
tion. It may be attributed in part to increased risk-taking
behavior and lack of available epinephrine. The identified
risk factors include the delayed use of epinephrine [25],
the presence of asthma, the use of recreational drugs
(alcohol, nicotine, cannabis, etc.), and the upright posi-
tion. There are many reasons for the delayed use of epi-
nephrine, including lack of knowledge (missed diagnosis,
improper technique, etc.), lack of access (epinephrine
unavailable, epinephrine never obtained, etc.), or lack
of use despite availability. The delayed use of epineph-
rine is the risk factor most amenable to modification,
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and increasing efforts are needed to provide epinephrine
autoinjectors to all subjects at risk of anaphylaxis. Nev-
ertheless, fatal reactions can occur despite timely admin-
istration of adrenaline, accounting for up to one-third of
the cases in the UK Fatal Anaphylaxis registry [26].

About 70-75% of subjects who died from food-related
anaphylaxis are asthmatics [16, 22], and most cases of
fatal food anaphylaxis are characterized by severe res-
piratory symptoms. Asthma control should, therefore,
be optimized in these subjects, although in some stud-
ies there is little evidence for an association with poor
asthma control or worsening asthma symptoms leading
up to the fatal event [16].

The use of alcohol or other recreational drugs may,
through disinhibition, increase the likelihood of acci-
dental allergen exposure, mask the early warning signs
of anaphylaxis, or suppress physiological responses to
hypotension [10]. Upright posture has also been reported
as a risk factor [16, 22], suggesting significant cardiovas-
cular compromise. Fatal food anaphylaxis occurs more
often in people with a known food allergy. However,
prior reactions are not usually severe, and the severity
of prior reactions does not appear to be a risk factor for
fatal anaphylaxis [27]. Other risk factors that have been
proposed, although without consistent evidence, include
race (increased risk in African Americans and UK-resi-
dent South Asians), allergy to multiple foods, exercise,
and intercurrent illness [10].

Food fatal anaphylaxis in children

In the last years, few descriptive studies have reported
pediatric anaphylaxis fatalities, and most of them are
small case series (Table 3).

Sampson [28] reported 6 cases of fatal anaphylaxis in
children < 6 years. Peanuts or tree nuts were involved in 5
of the 6 cases. All had a previous allergic reaction.

Another study from the UK and Ireland conducted
a retrospective search through death certifications
at national statistics offices for fatalities in children
0-15 years from 1990 to February 1998, along with a pro-
spective survey of fatal and severe reactions from March
1998 to February 2000 via the British Paediatric Surveil-
lance Unit. Fatal food-induced anaphylaxis was reported
in 8 cases. Milk was the cause of fatal anaphylaxis in 4
children [29].

Calvani et al. [30] found only 2 cases of fatal anaphy-
laxis in children (1 due to food allergy) in the 2000 — 2002
period using ministerial data.

Bock [31] reported 31 fatalities caused by anaphylactic
reactions to food between 2001-2006 in a registry kept by
members of the American Academy of Allergy, Asthma
& Immunology and The Food Allergy and Anaphylaxis
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Network. Peanuts/tree nuts were responsible in 12 and
milk in 4 of the 17 fatalities in subjects < =18 years.

Levi et al. [32] described 4 cases of food allergy-related
mortality that were known to medical personnel or were
published in the Israeli national communications media
in an 8-year period: 3 cases were due to cow’s milk (all
in children), and 1 adult case was due to hazelnut. All
episodes occurred outside (party, restaurant, school, bak-
ery). All 3 children were exposed to a hidden/non-obvi-
ous milk allergen (quantities of several mg in 2 cases and
180 mg in 1). All four had a history of asthma but were
not on controller medications, and none had experienced
previous non-life-threatening accidental reactions. Food
anaphylaxis in the UK: analysis of national data, 1998—
2018 [24] considered 101 891 people admitted to hospital
for anaphylaxis. Food-induced anaphylaxis was identi-
fied as the probable cause in 152 deaths. At least 46% of
deaths were triggered by peanut or tree nuts (86 of 187,
including 35 deaths in 1992-98). Cow’s milk was respon-
sible for 17 of 66 (26%) deaths in school-age children. In
school-age children, cow’s milk was considered the most
common single cause of fatal anaphylaxis, despite allergy
to cow’s milk being uncommon in older children and
adults [20].

Poussel [33], in a descriptive national-based study
using mortality data routinely reported to the National
Mortality Center (CEPIDC) for the years 1979-2014 and
extracted on January 31, 2017, identified 25 cases of fatal
food anaphylaxis in France; 13 were in children < 18 years,
and in one case, the fatal reaction occurred during a hos-
pital oral food challenge. Another case of fatal anaphy-
laxis was previously reported in a 3-year-old child during
a baked milk challenge test [34]. Moreover, 1 fatal reac-
tion in an asthmatic child after eating a small bit of food
(baked milk) as part of a desensitization therapy was
reported by Canadian media in 2021 (https://www.aller
gicliving.com/2021/12/20/girl-with-milk-allergy-dies-of-
severe-reaction-related-to-desensitization/). Therefore,
fatal anaphylaxis occurs after an unnoticed ingestion of
allergenic food and exceptionally during diagnostic or
therapeutic management of a food allergy. According to
these data, the most frequent food allergens involved in
fatal anaphylaxis in children are peanuts and tree nuts in
the US and milk in the UK and Israel (Table 3).

In the UK, it was found that over the past 25 years, the
proportion of fatalities due to peanuts or tree nuts has
fallen (attributed to increased awareness of nut allergies
by food businesses) and that cow’s milk was the most
common cause of fatal anaphylaxis in children [24].

In Italy, a recent study by Bilo et al [17]. found no
food fatal anaphylaxis in children or adults. These sur-
prising data were explained by the fact that fatalities
due to food do happen to adults; however, they are
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Table 3 Trigger foods in fatal anaphylaxis in children
AA Source/Period Total N° of Fatal Food Causal Food
Sampson [28] (1992) USA - 6 5 peanuts/tree nuts
1 milk/ egg
MacDougal [29] (2002) UK 1990-2000 8 4 milk
2 peanut
1 egg
1 mixed food
Calvani [30] (2006) Italy Ministerial data/2000-2002 1 Not specified
Bock [31] (2007) USA Registry kept by members of the American Academy 17 12 peanuts/tree nuts
of Allergy, Asthma & Immunology/2001-2006 4 milk
1 not specified
Levi [32] (2012) Israel All medical and media data reported 2004-2011 3 3 milk
Poussel [33] (2023) France France/AIIergy—\/igilance® Network 13 Not specified

often not recorded in national registries due to incor-
rect coding but only reported in national and local
newspapers [17]. Cases of food-induced fatal anaphy-
laxis in children are very rare but occur (Table 3). We
collected 9 cases in children<18 years published by
the Italian media between 2010 and 2023 in Italy. 8/9
cases were due to milk allergy and occurred outside
the home. Auto-injectable adrenaline intramuscular
(AAI) was available only in 3/9 cases.

The mean age was 14 years. Only 1 case occurred
in a child <12 years of age. In many cases, the autopsy
confirmed anaphylaxis as the cause of death (Table 4).

Milk as a common cause of fatal anaphylaxis in children
Milk allergy is common in childhood and is character-
ized by a high rate of resolution (50% of the children
have tolerance to cow’s milk by 5 years and 75% by the
early teenage years) [35]. Persistent milk allergy has
been associated with low dose reactions, larger wheal
size on Skin Prick Test (SPT) [36], higher serum IgE
levels, and a history of anaphylaxis [37]. The persis-
tence of milk allergy has been associated with par-
ticular peptide casein sensitization [38]. Cow’s milk
has a relatively high protein content, so very low lev-
els of exposure are sufficient to cause reactions. Some
described cases of fatal anaphylaxis occurred for hid-
den minimal quantities (mg) of milk contamination in
the ingested food [32].

In the UK and in Italy, milk seems to be the most com-
mon cause of fatal anaphylaxis in children<18. The
increasing number of cases of fatal anaphylaxis due to
cow’s milk in school-age children and young adults and
an association between food anaphylaxis and patient’s
region is also mentioned in the recent European Acad-
emy of Allergy and Clinical Immunology (EAACI) guide-
lines: Anaphylaxis (2021 update) [1].

Management of children at risk of food fatal anaphylaxis
Prevention of food fatal anaphylaxis involves patients
and their families as well as the general public, public
authorities, and patients’ associations.

a) Measures involving the general public, public author-
ities, and patients’ associations.

1) Developing multiple strategies to improve knowl-
edge of life-threatening anaphylaxis reactions
at both national and international public health
levels and improve patient access to care and
prevention (through prescription of epineph-
rine autoinjectors and provision of individual-
ized emergency action plans). Anaphylaxis due to
food allergy occurs in schools more than in any
other community location [39, 40]. Therefore, it
may be helpful to target secondary schools and
community settings with educational support to
help raise general awareness, empower adoles-
cents to confidently self-manage food allergies,
and enable schools to develop protocols to mini-
mize any adverse events that may occur.

2) Optimizing classification and coding for aller-
gic diseases and anaphylaxis. ICD-10 is reported
to be an imperfect tool to encode anaphylaxis
[17]. The upcoming implementation of the new
ICD-11 classification of allergic and hypersen-
sitivity conditions will be an opportunity to
improve anaphylaxis coding to hopefully obtain
more accurate data relating to the number of ana-
phylaxis deaths and their cause.

b) Measures involving patients and their families. The
reliable identification of patients at increased risk of
fatal food anaphylaxis is not currently possible, but
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some suggestions can be used to help those more
likely to have potentially lethal food anaphylaxis:

1)

2)

Information on the role of comorbidities and
cofactors. A personal history of asthma is
reported in most anaphylaxis fatalities, but no
clear relationship has been demonstrated. How-
ever, a good control of asthma is mandatory in
subjects with food-induced anaphylaxis. The
possible role of physical activity and alcohol con-
sumption as cofactors should also be stressed,
especially in adolescents and young people who
are at greater risk of food-fatal anaphylaxis. The
anticipation of higher-risk situations (meals out-
side the home, school, restaurants, and trips) is
also necessary.

Promotion of recognition of allergies and foods
at risk. Most fatal food reactions are caused by
peanuts, tree nuts, and seafood; in children < 18
years of age, a persistent cow’s milk allergy is also
described in a significant proportion of severe and
fatal anaphylaxis reactions, in particular in England
and Israel. In Italy, no fatal food anaphylaxis was
reported in a recent epidemiological study, but this
was probably due to an incorrect coding of food-
induced anaphylaxis deaths. Moreover, some cases
of fatal food anaphylaxis were published by the
Italian media in the same period [17]. In our study,
milk was the most common cause of fatal anaphy-
laxis in children < 18 as reported by Italian media.
Exclusion of the offending food from the diet is
the usual recommendation, along with adequate
informative labeling of prepackaged and non-
packaged foods from a list of notifiable ingredi-
ents. In this regard, every effort should be made, as
fatal anaphylaxis usually happens when the known
offending allergen is ingested in hidden/non-obvi-
ous form and outside the home. Oral desensitiza-
tion should be discussed with the patient or par-
ents. Oral immunotherapy (OIT) is the only active
therapy currently available that could modify the
anaphylactic risk of patients with food allergy [41].
OIT was suggested for treating patients who do
not spontaneously acquire tolerance at 4-5 years
[42]. OIT is effective in a significant percent-
age of cases [43], but 20% of children with cow’s
milk allergy (CMA) are reported to discontinue
treatment due to the significant side effects [44].
In a study, older age was significantly related to a
higher risk of OIT failure in children with CMA
over time [45]. Therefore, in children with persis-
tent milk allergy and OIT failure, particular psy-
chological and practical support is needed. Many
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studies reported significant improvement in qual-
ity of life (QoL) in children undergoing low-dose
peanut OIT [46] or OIT maintenance [47]. OIT
seems to have a positive effect on the daily life of
patients as well as their parents [48]. Moreover,
OIT is considered a driver of decreased severity of
allergic reactions [49]. In any case, OIT should be
performed very cautiously and by expert medical
staff, as 1 fatal reaction during desensitization is
reported (https://www.allergicliving.com/2021/12/
20/girl-with-milk-allergy-dies-of-severe-reaction-
related-to-desensitization/).

3) Identification of subjects at increased risk of severe
reactions is still uncertain. In a recent meta-analysis,
IgE sensitization or basophil activation tests were
not good predictors [49]. For some foods, molecu-
lar allergology may be useful in predicting higher
or lower risk of anaphylaxis, particularly when
combined with other potential predictors. For tree
nuts, IgE against 2S albumins has been reported to
be associated with increased rate of any anaphylaxis
[49, 50]. A low certain of evidence for an increased
risk of severe reactions in food allergy was found for
poorly controlled asthma, delayed/inappropriate
treatment, use of beta blockers and ACE inhibitors,
exercise, and some specific endotypes such as Lipid
Transfer Protein (LTP) sensitization and persisting
cow milk allergy. Risk of severe outcomes is greatest
in adolescence and young adulthood, but the con-
tribution of risk-taking behavior to severe outcomes
is unclear. An absence of prior anaphylaxis does not
exclude its future risk [51].

4) Clear and accurate explanation of recognition
of symptoms of anaphylaxis and proper treat-
ment. Indication for the prescription of adrenaline
according to EAACI Guidelines 2022 [1]. AAI con-
tinues to be underused to treat anaphylaxis. In ado-
lescents, repeated education, and training on the
appropriate use of AAI is necessary [51]. As food
fatal anaphylaxis is due to cardiorespiratory arrest
and occurs often after several minutes and often
outside the home, with delay in proper treatment,
2 AAI should be absolutely prescribed. Particu-
larly in children with persisting cow milk allergy,
if the allergen is ingested, AAI should probably be
injected earlier than usually recommended [52].
There is also the need to promote the provision of
AAI in ambulances and first aid services [53].

Conclusions

In conclusion, mortality from food anaphylaxis, espe-
cially in children, is a very rare event with stable inci-
dence, but it deeply impacts the quality of life of patients
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with food allergy and their families. In Italian chil-
dren <18 years old, milk seems to be the cause of most
cases of food-fatal anaphylaxis. In general, all efforts
should be made to reduce the risk of fatal food anaphy-
laxis through general national and international strate-
gies and optimized preventive and medical care in order
to choose the best approach for the single patient.
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