
Food-induced anaphylaxis in early childhood and factors
associated with its severity

Metin Aydogan, M.D.,1 Erdem Topal, M.D.,2 Nalan Yakıcı, M.D.,3 Hazal Cansu Acar, M.D.,4
Zeynep Hızlı Demirkale, M.D.,5 Mustafa Arga, M.D.,6 Pınar Uysal, M.D.,7 Sezin Aydemir, M.D.,8
Isıl Eser Simsek, M.D.,1 Zeynep Tamay, M.D.,5 Sükrü Cekic, M.D.,9 Ozlem Cavkaytar, M.D.,6
Fatih Kaplan, M.D.,2 Ayca Kıykım, M.D.,8 Müjde Tugba Cogurlu, M.D.,1 Ayse Süleyman, M.D.,5
Esra Yücel, M.D.,5 Emre Akkelle, M.D.,10 Gonca Hancıoglu, M.D.,11 Adem Yasar, M.D.,12
Tuba Tuncel, M.D.,13 Hikmet Tekin Nacaroglu, M.D.,14 Cigdem Aydogmus, M.D.,15
Nermin Güler, M.D.,5 Haluk Cokugras, M.D.,8 Nihat Sapan, M.D.,9 Hasan Yüksel, M.D.,12
Recep Sancak, M.D.,11 Mehmet Sarper Erdogan, M.D.,4 Oner Ozdemir, M.D.,16 Cevdet Ozdemir, M.D.,5
and Fazıl Orhan, M.D.3

ABSTRACT

Background: Several factors that increase the risk of severe food-induced anaphylaxis have been identified.
Objective: We aimed to determine the demographic, etiologic, and clinical features of food-induced anaphylaxis in early

childhood and also any other factors associated with severe anaphylaxis.
Methods:We carried out a medical chart review of anaphylaxis cases from 16 pediatric allergy and immunology centers in Turkey.
Results: The data of 227 patients with 266 food-induced anaphylaxis episodes were included in the study. The median (inter-

quartile range) age of the first anaphylaxis episode was 9 months (6–18 months); 160 of these patients were boys (70.5%). The ana-
phylaxis episodes were mild in 75 cases (28.2%), moderate in 154 cases (57.9%), and severe in 37 cases (13.9%). The most
frequent food allergens involved were cow’s milk (47.4%), nuts (16.7%), and hen’s egg (15.8%). Epinephrine was administered in
only 98 (36.8%) of these anaphylaxis episodes. A logistic regression analysis revealed two statistically significant factors that were
independently associated with severe anaphylaxis: the presence of angioedema and hoarseness during the anaphylactic episode.
Urticaria was observed less frequently in patients who developed hypotension. In addition, confusion and syncope were associated
with 25.9- and 44.6-fold increases, respectively, in the risk of concomitant hypotension.
Conclusion: Cow’s milk, nuts, and hen’s egg caused the majority of mild and moderate-to-severe anaphylaxis episodes.

The presence of angioedema and hoarseness in any patient who presents with a history of food-induced anaphylaxis should
alert clinicians that the reaction may be severe. In addition, the presence of confusion, syncope, or stridor probably indicates
concomitant hypotension.

(Allergy Asthma Proc 42:e135–e144, 2021; doi: 10.2500/aap.2021.42.210051)

F ood allergies affect children at a frequency of 6–8%,
and foods are the main triggers of anaphylaxis in

children, especially during early childhood.1–5 The etiolo-
gic factors of food-induced anaphylaxis differ in pediat-
ric patients compared with adult patients. Although
cow’s milk, hen’s egg, and peanut are the most common

allergens related to anaphylaxis in pediatric patients,
peanut and seafood were found to be the most common
allergens in an adult population. The clinical presenta-
tion (including the onset of symptoms, clinical severity,
and sequence of symptom progression) may differ
among individuals and also among distinct reactions in
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the same individual. Symptoms of food-induced ana-
phylaxis may also differ among different age groups of
children.
Although urticaria and vomiting have been more

commonly documented in infants, wheezing and stri-
dor were found to be more frequent in preschool-age
children.6 Most patients with food-induced anaphy-
laxis have a history of a reaction to food.7–9 The sever-
ity of allergic reactions to foods cannot be predicted by
either the severity of previous reactions or by the
results of allergy tests. In addition, in patients with a
history of mild reactions, there is no way to know
whether the next reaction to the same food will be life-
threatening, near fatal, or fatal. Currently, several fac-
tors that increase the risk of severe food-induced ana-
phylaxis have been identified, including an atopic
background, a preexisting food allergy, and co-existing
asthma.8,10–12 However, few studies have investigated
severe anaphylaxis in early childhood, so knowledge
in this area is scarce. As a result, more studies are
needed on this topic. The aim of this study was to
determine the demographic, etiologic, and clinical fea-
tures of food-induced anaphylaxis in early childhood
and also the risk factors for severe anaphylaxis.

METHODS

Study Design and Population
We conducted a retrospective medical chart review

of 16 pediatric allergy and immunology centers from

various cities in Turkey between January 2012 and
March 2020. At these centers, the medical records of
patients who visit the allergy clinic themselves or who
are referred are maintained by pediatric allergists. This
study included patients whose medical records were
available for our review. [These medical records were
retrospectively reviewedbypediatric allergists]. Children
with a confirmed diagnosis of food-induced anaphylaxis
were included in the final analysis. The severity of the an-
aphylaxis episodewasdeterminedaccording to the classi-
fication in the position paper of the European Academy
of Allergy and Clinical Immunology (EAACI) on the
management of anaphylaxis in childhood (Table 1).13

The severity was determined according to system
involvement findings, whereas grading was assessed by
using the information shown in Table 1.

Questionnaire
All the participants filled out a questionnaire that

gathered their demographic data and clinical features.
The data included the following: patient age, sex, and
diet history; clinical manifestations; offending foods;
the results of a diagnostic evaluation that included sen-
sitization patterns to food allergens (by skin-prick test-
ing [SPT] and/or measurement of serum food
immunoglobulin E [IgE] levels); comorbid atopic dis-
eases; other food allergies; any history of family atopic
diseases and food allergies or previous urticaria in
response to the same food; the interval between the
time of exposure and the onset of anaphylaxis; the

Table 1 Grading the severity of anaphylactic reactions*#

Grade Skin Gastrointestinal Tract Respiratory Cardiovascular Neurologic

Mild Sudden itching of eyes
and nose, general-
ized pruritus, flush-
ing, urticaria,
angioedema

Oral pruritus, oral tin-
gling, mild lip swel-
ling, nausea or emesis,
mild abdominal pain

Nasal congestion and/or
sneezing, rhinorrhea,
throat pruritus, throat
tightness, mild
wheezing

Tachycardia
(increase > 15
beats/min)

Change in activity
level plus
anxiety

Moderate Any of the above Any of the above, crampy
abdominal pain, diar-
rhea, recurrent
vomiting

Any of above, hoarseness,
barky cough, difficulty
swallowing, stridor,
dyspnea, moderate
wheezing

As above Light headedness
feeling of
pending doom

Severe Any of the above Any of the above, loss of
bowel control

Any of the above, cyanosis
or saturation < 92%, re-
spiratory arrest

Hypotension and/
or collapse, dys-
rhythmia, severe
bradycardia
and/or cardiac
arrest§

Confusion, loss of
consciousness

*From Ref. 13.
#The severity score should be based on the organ system most affected; the patient was considered as having severe anaphylaxis in the presence of one
of the symptoms included in the severe group, among respiratory, cardiovascular, and neurologic systems.
§Hypotension defined as systolic blood pressure: 1 mo to 1 y <70 mm Hg; 1–10 y < [70 mm Hg + (2 � age)]; 11–17 y <90 mm Hg.
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number of previous anaphylaxis episodes and whether
epinephrine was administered; and the need for inten-
sive care unit treatment. Diagnostic testing was always
based on the patient’s history and was carried out by
using SPTs and/or serum specific IgE levels.
The inclusion criteria of the study were as follows:

patients (1) ages 0–6 years, (2) with complete medical
records (including blood pressure measurements), (3)
who met the criteria for anaphylaxis according to the
Second Symposium on the Definition and Management
of Anaphylaxis,14 and (4) whose diagnosis of food-
induced anaphylaxis was proven by SPT and/or mea-
surement of food-specific IgE levels. The exclusion crite-
ria of the study were as follows: (1) anaphylaxis
triggered by factors other than foods (e.g., infections,
drugs, venom), (2) incomplete medical records in terms
of both the anaphylaxis diagnostic criteria and the se-
verity grading findings, and (3) uncertainty in the diag-
nosis of anaphylaxis.

Definitions
Recurrent wheezing was defined as a history of two

or more wheezing episodes. Rhinitis was defined as
nasal symptoms, including anterior or posterior rhin-
orrhea, sneezing, nasal blockage, and/or itching of the
nose; these symptoms must have occurred over two or
more consecutive days for >1 hour on most days.
Atopic eczema was defined as a chronic or recurrent
inflammatory skin disease that is itchy and localized
according to age. The complementary feeding period
was defined as the period between 6 and 23 months of
age. Hoarseness was defined as crying in a hoarse
voice. Confusion was defined as apathy to the environ-
ment and/or a hypotonic appearance.

Laboratory Evaluation
The serum total IgE level, eosinophil count, and

food-specific IgE level were measured. A specific IgE
level > 0.35 kUA/L for any food allergen was considered
positive. Those with a total percentage of eosinop-
hils > 4% or an absolute eosinophil count > 350 cells/mm3

in a hemogramwere described as having eosinophilia.

SPT
SPTs were performed by using the standard com-

mercial extracts or, for nonavailable extracts, via the
skin-prick-to-prick technique on the volar surface of
the forearms or the back of the body with a 1-mm lan-
cet according to the EAACI guidelines.15 A positive
SPT result was defined as a mean wheal diameter of
>3 mm than the negative control. Histamine (10 mg/
mL) and saline solution were used as positive and neg-
ative controls, respectively. The commercial food aller-
gen extracts (Abello-ALK, Madrid, Spain) used for the
SPT were cow’s milk, hen’s egg (white and yolk), beef,

chicken, fish mix, wheat, rice, soybean, lentil, hazelnut,
walnut, peanut, and pistachio.

Statistical Analysis
Statistical analysis was performed with SPSS Statistics

(v.21.0; IBM Corp., Armonk, NY) and Microsoft Excel
(Microsoft Corp., Redmond, WA). Normality was eval-
uated by the Kolmogorov-Smirnov and Shapiro-Wilk
tests. Descriptive statistics were expressed as the fre-
quency and percentage for categorical variables, whereas
the median (interquartile range [IQR]) was used for non-
normally distributed quantitative data. The categorical
variables were compared by using the Pearson x2 test or
the Fisher exact test, and the quantitative variables were
compared with the Kruskal-Wallis test with a Bonferroni
correction.
Binary and ordinal logistic regression was per-

formed by including statistically significant and clini-
cally important parameters to determine the factors
that affect the severity of anaphylaxis. The total of the
mild and moderate groups was assigned as a reference
category in binary logistic regression and the mild
group in ordinal logistic regression. Significant results
were presented as odds ratio (OR) and 95% confidence
interval (CI). A two-sided p value of <0.05 was consid-
ered statistically significant. The research protocol was
approved by the ethical committee of Non-Invasive
Clinical Research of Kocaeli University, Turkey (January
23, 2019, and December 2019). The families of the partici-
pants provided written informed consent.

RESULTS

Demographic and Diagnostic Workup
During the study period, 227 patients with 266 food-

induced anaphylaxis episodes and with medical records
were included in the study conducted at 16 pediatric
allergy and asthma clinics. Of all the patients, 160
(70.5%) were boys, and median (IQR) age of anaphylaxis
episodes of 9 months (6–18 months). Anaphylaxis was
mild in 75 episodes (28.2%), moderate in 154 episodes
(57.9%), and severe in 37 episodes (13.9%). In 202 of the
227 patients (88.9%), anaphylaxis occurred on the first
know exposure to the triggering food. Recurrent anaphy-
laxis occurred in 25 patients (twice in 15 patients, three
times in 8 patients, four times in 1 patient, and five times
in 1 patient) before diagnosis. In 15 of these patients
(6.6%), anaphylaxis occurred during the supplementary
food period.
Among the recurrent anaphylaxis cases, the offending

food was the same food allergen in 14 patients and dif-
ferent food allergens in 11 patients. In 100 episodes
(37.6%), the patients had a history of food-induced urti-
caria previously with the same food before the anaphy-
laxis episode. Eight patients (3%) had multiple food
allergies. Anaphylaxis episodes occurred at homes,
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allergy clinics, schools, and kindergartens in 255
(95.9%), 7 (2.6%), 4 (1.5%), and 2 patients (0.8%), respec-
tively. In 243 episodes (91.4%), anaphylaxis occurred
during the complementary feeding period. In 109 epi-
sodes, 41% of the parents had a history of atopic dis-
eases. Eosinophilia and serum total IgE levels > 100 IU/
L were detected in 147 (64.7%) and 151 patients (66.5%),
respectively.
The demographic data of the patients are summarized

in Table 2. SPT and/or food-specific IgE levels were
used for diagnosis. The medians (IQRs) for positive SPT
results and serum food-specific IgE levels are shown in
Online Appendix 1. Intramuscular (IM) epinephrine
treatment was given in 98 anaphylaxis episodes (36.8%).

Of the 37 severe episodes, 19 (51.3%) were treated with
epinephrine. Twenty-two (8.3%) required repeated doses
of epinephrine (20 anaphylaxis episodes treated with IM
epinephrine twice and two treated three times with IM
epinephrine). There were three patients with bradycar-
dia and/or cardiac arrest. In these patients, adrenaline
was administered three times in one patient and twice in
two patients. Eleven anaphylaxis episodes (4.1%) were
treated in an intensive care unit.

Trigger of Anaphylaxis and Severe Episodes
In the etiologic evaluation of food-induced anaphy-

laxis, 25 foods were detected as causative allergens.
The most frequent food allergens involved were cow’s

Table 2 Demographic characteristics according to the severity of anaphylaxis episode

Severity of Anaphylaxis p
All

(N = 266)
Mild

(n = 75)
Moderate
(n = 154)

Severe
(n = 37)

Age of the patients with an anaphy-
laxis episode, median (IQR), mo

9 (6–18) 7 (6–14) 9 (6–23) 9 (5–12) 0.467*

Boys, n (%)# 160 (70.5) 46 (66.7) 92 (71.3) 22 (75.9) 0.628§
Serum total IgE, median (min-max),

kU/L
129.4 (54–410.5) 112.5 (42.6–243) 135 (53.1–447) 250 (69–799) 0.032*{

Eosinophil count, median
(min-max), cell/mm3

460 (232.5–760) 471.5 (248–783.5) 380 (200–700) 500 (220–810) 0.258*

Allergy to multiple foods, n (%)# 41 (18.1) 12 (17.4) 25 (19.7) 4 (13.8) 0.742§
Atopy, n (%)

Recurrent wheeze 85 (32) 20 (30.8) 52 (37.7) 13 (35.1) 0.630§
Rhinitis 87 (32.7) 23 (35.4) 50 (35.7) 14 (37.8) 0.966§
Atopic dermatitis 54 (20.3) 14 (18.7) 34 (22.1) 6 (16.2) 0.668§

History of same food-induced
anaphylaxis, n (%)

26 (9.8) 7 (9.3) 14 (9.1) 5 (13.5) 0.607§

History of same food- induced
urticaria, n (%)

100 (37.6) 29 (38.7) 57 (37.0) 14 (37.8) 0.802§

Family history of atopy, n (%) 109 (41) 31 (41.3) 65 (42.2) 13 (35.1) 0.733§
Location, n (%)

Home 255 (95.9) 71 (92.2) 152 (98.2) 36 (96.7) 0.110k
Allergy clinic 7 (2.6) 2 (3.9) 4 (3.6) 1 (3.3) 0.567k
School 4 (1.5) 2 (2.7) 2 (1.3) — 0.549k
Kindergarten 2 (0.8) 1 (1.3) 1 (0.6) — 0.667k
Restaurant —

IM epinephrine treatment, n (%) 98 (36.8) 28 (37.4) 51 (33.1) 19 (51.3) 0.277k
IM epinephrine treatment � 2

times, n (%)
22 (8.3) 3 (4) 12 (7.8) 7 (18.8) 0.037k

Admitted to intensive care unit,
n (%)

11 (4.1) — 5 (3.2) 6 (16.2) 0.002k

IQR = Interquartile range; IgE = immunoglobulin E; min = minimum; max = maximum; IM = intramuscular.
*Kruskal-Wallis test.
#A total of 227 patients with 266 episodes.
§x2 test.
{Mild and severe groups are different.
kFisher Exact test.

e138 September 2021, Vol. 42, No. 5

DO N
OT C

OPY



milk (47.4%), nuts (16.7%), hen’s egg (15.8%), lentils
(4.5%), and fish (3.8%). The most common food aller-
gens, according to age groups, were milk and egg in
those < 12 months old, whereas milk and nuts were
the most common allergens in those > 12 months (Fig.
1). In terms of the severity of reactions, cow’s milk and
hen’s egg were found to be the major causative aller-
gens in mild, moderate, and severe reactions. Also, it is
worth noting that reactions due to chickpea were
found to be severe in most of the patients (Table 3).

Clinical Manifestations
The skin and the respiratory system were most

affected. Food proteins according to system involve-
ment during index anaphylaxis episodes are presented
in Online Appendix 2. With respect to the clinical man-
ifestations, cutaneous symptoms were most frequently
observed, with a proportion of 96.6%, and respiratory
symptoms were 80.1%. With regard to system involve-
ment, urticaria, dyspnea, vomiting, tachycardia, and
syncope were the most common clinical manifesta-
tions, with a frequency of 83.8, 44.7, 45.9, 19.2, and
6.2%, respectively. In 262 episodes (98.4%), anaphy-
laxis developed within the first 2 hours. The symptoms
and signs of food-induced anaphylaxis are summar-
ized in Table 4.

Specificities of Severe Anaphylaxis
Severe anaphylaxis constituted 37 of all anaphylaxis

episodes (13.9%) in our study. The median (IQR) age
of anaphylaxis episodes was 9 months (5–12 months).
Cutaneous manifestations (e.g., flushing), cardiovascu-
lar manifestations (e.g., hypotension), and respiratory
system manifestations (e.g., hoarseness and dyspnea)
were more common in severe anaphylaxis. The combi-
nation of manifestations, including hypotension, dysp-
nea, cyanosis, and angioedema, in severe anaphylaxis
is shown in Fig. 2. In addition, the demographic char-
acteristics of 37 severe anaphylaxis episodes are given
in Online Appendix 3.

Similarities and Differences between Anaphylaxis
Severities
The demographic characteristics of the patients, such

as age, sex, presence of multiple food allergies, and
presence of comorbid atopic diseases, did not differ
according to the severity of anaphylaxis (p>0.05)
(Table 2). With respect to the etiology, anaphylaxis due
to chickpea tended to be severe (p=0.007) (Table 3).
Cutaneous manifestations were more commonly
observed in mild anaphylaxis (p = 0.038); respiratory
system manifestations were common in moderate an-
aphylaxis (p<0.001); and gastrointestinal (p= 0.01),
cardiovascular (p< 0.001), and neurologic system
(p<0.001) manifestations were more common in
severe anaphylaxis.
When evaluated based on symptoms and signs,

flushing was more common in severe anaphylaxis
(p<0.001), and angioedema was less common in mild
anaphylaxis (p<0.001) among cutaneous manifesta-
tions. Among respiratory system manifestations,
sneezing was more common in mild and moderate an-
aphylaxis (p<0.001), whereas hoarseness (p<0.001),
dyspnea (p<0.001), coughing (p< 0.001), and stridor
(p= 0.005) were markedly more common in severe an-
aphylaxis. In contrast, recurrent vomiting was more
common in severe anaphylaxis (p= 0.017), whereas
nausea was more common in mild anaphylaxis (p<0.001)
among gastrointestinal manifestations. Also, cardiovascu-
lar findings (e.g., tachycardia) with neurologic findings
(e.g., confusion) were more common in severe anaphylaxis
(p<0.001) (Table 4).

Independent Risk Factors Associated with Severe
Anaphylaxis
Statistically significant signs and symptoms (pre-

sented in Table 4) were separately analyzed in an or-
dinal logistic regression. This analysis revealed two
statistically significant factors that were independ-
ently associated with severe anaphylaxis: presence of
angioedema (OR 3.29 [95% CI, 1.95–5.57]; p<0.001)
and hoarseness in anaphylaxis episodes (OR 4.16 [95%
CI, 1.58–10.94]; p= 0.005) (Table 5). When the fre-
quency of hypotension, syncope, and cyanosis, the
three major symptoms of severe anaphylaxis, was
evaluated together with other findings, the absence of
urticaria was associated with a 5.814-fold (OR 0.172
[95% CI, 0.034–0.859]; p<0.032) increase in the risk of
concomitant hypotension. Confusion and syncope
were associated with a 25.9-fold (OR 25.916 [95% CI,
3.742–179.477]; p= 0.001) and 44.6-fold (OR 44.686
[95% CI, 8.351–239.108]; p< 0.001) increase in the risk
of concomitant hypotension, respectively. Multivariate
logistic regression analysis of these three main symptoms
of severe anaphylaxis is presented in Online Appendices
4 and 5.

Figure 1. Frequency of food allergens according to age group.
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DISCUSSION
In our study, with respect to the etiology of anaphy-

laxis severity, cow’s milk, nuts, and hen’s egg caused
the majority of mild and moderate-to-severe anaphy-
laxis episodes during early childhood. One-third of the
patients in food-induced anaphylaxis cases had a his-
tory of urticaria induced by the same food. The presence
of angioedema and hoarseness in a patient diagnosed
with food-induced anaphylaxis should suggest that the
reaction can be severe. In addition, the absence of urti-
caria during a severe anaphylaxis episode increases the
possibility of hypotension. The presence of confusion,
syncope, or stridor probably indicates concomitant hypo-
tension. In early childhood, it was reported in a few pre-
vious studies that milk, hen’s egg, and nuts were the
most common triggers in the etiology of food-induced
anaphylaxis.15–18 Especially after the age of 12 months,
the incidence of nuts increased in the etiology. In our
study, although milk and egg were the most common

causes of food-induced anaphylaxis before 12 months of
age, nuts and legumes were less involved in the etiology.
After 12 months of age, an increase in the frequency of
nut-induced anaphylaxis was observed. After 24 months,
there was an increase in the rate of anaphylaxis because
of fish and beef.
The symptoms of IgE-mediated food allergy can

range from mild itching in the mouth and throat (oral
allergy syndrome) to anaphylaxis.19–21 IgE-mediated
food-induced mild reactions may progress to more
severe forms in the following exposure. For example,
reactions triggered by peanut may be mild in the first
episode but may be severe and life-threatening in the
following episode. This is why food-induced mild
reactions to peanut were included in the relative epi-
nephrine autoinjector indications in the guidelines.22

In our study, one-third of the patients in the food-
induced anaphylaxis cases had a history of previous
urticaria triggered by the same food. This result

Table 3 Distribution of triggers by severity of anaphylaxis in 266 episodes

Culprit Food or Ingredient n (%)
Months of Age at Onset,

median (IQR)
Severity of Anaphylaxis

Episodes, n (%) p
Mild Moderate Severe

Cow’s milk 126 (47.4) 6 (5.5–12) 38 (50.7) 73 (48.3) 15 (40.5) 0.593*
Nuts 44 (16.7) 12.5 (9.3–24) 12 (16) 25 (16.6) 7 (18.9) 0.923*
Hazelnut 15 (5.6) 12.5 (9.8–24.5) 4 (5.3) 10 (6.6) 1 (2.7) 0.645#
Walnut 14 (5.3) 12 (6.8–21) 4 (5.3) 9 (6.0) 1 (2.7) 0.731#
Peanut 5 (1.9) 12 (9–24) 1 (1.3) 3 (2) 1 (2.7) 0.877#
Cashew 4 (1.5) 22 (12–60) 0 3 (2) 1 (2.7) 0.423#
Pistachio 4 (1.5) 12 (8.5–23) 2 (2.7) 1 (<1) 1 (2.7) 0.418#
Almond 3 (1.1) 9 (17.5–.) 0 1 (<1) 2 (5.4) 1.0
Hen’s egg 42 (15.8) 6.3 (6–10) 12 (16) 25 (16.6) 5 (13.5) 0.903*
Lentil 12 (4.5) 12 (8–24) 6 (8) 5 (3.3) 1 (2.7) 0.263#
Beef 11 (4.1) 60 (6–126) 2 (2.7) 8 (5.2) 1 (2.7) 0.574#
Fish 10 (3.8) 24 (13.5–37.8) 1 (1.3) 9 (5.9) 0 0.103#
Chickpea 4 (1.5) 18 (7.5–29) 1 (1.3) 0 3 (8.1) 0.007#
Wheat 4 (1.5) 6 (5.6–6.8) 3 (4) 0 1 (2.7) 0.054#
Sesame 3 (1.1) 20 (1.5–.) 1 (1.3) 2 (1.3) 0 0.782#
Red fruit 2 (<1) 138 (108–.) 1 (1.3) 1 (<1) 0 0.727#
Pumpkin seed 1 (<1) 5 (5–5) 1 (1.3) 0 0 0.284#
Green pea 1 (<1) 9 (9–9) 0 0 1 (2.7) 0.138#
Bean 1 (<1) 10 (10–10) 0 0 1 (2.7) 0.140#
Peach 1 (<1) 7 (7–7) 0 1 (<1) 0 0.693#
Kiwi 1 (<1) 200 (200–200) 0 1 (<1) 0 0.693#
Honey 1 (<1) 181 (181–181) 1 (1.3) 0 0 0.282#
Chicken 1 (<1) 11 (11–11) 1 (1.3) 0 0 0.423#
Alfa-gal 1 (<1) 168 (168–168) 0 0 1 (2.7) 0.138#
Cinnamon 1 (<1) 9 (9–9) 0 0 1 (2.7) 0.138#
Poppy seed 1 (<1) 18 (18–18) 0 1 (<1) 0 0.693#

IQR = Interquartile range.
*x2 test.
#Fisher exact test.
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Table 4 Clinical manifestations of patients based on anaphylaxis severity (N = 266)

Signs and Symptoms
All episodes,

n (%) Severity of Anaphylaxis Episodes, n (%) p
Mild (n = 75) Moderate (n = 154) Severe (n = 37)

Skin 257 (96.6) 75 (100) 148 (96.7) 34 (91.9) 0.038*
Urticaria 223 (83.8) 64 (85.3) 132 (86.3) 27 (73) 0.131#
Flushing 145 (54.5) 45 (60) 74 (48.4) 26 (70.3) 0.031#
Pruritus 86 (32.3) 24 (32) 54 (35.3) 8 (21.6) 0.279#
Angioedema 130 (48.9) 17 (22.7) 88 (57.5) 25 (67.6) <0.001#
Itchy in the eyes and/or nose 81 (30.5) 21 (28) 47 (30.7) 13 (35.1) 0.741#
Gastrointestinal system 150 (56.4) 43 (57.3) 78 (51) 29 (78.4) 0.010#
Nausea 61 (22.9) 37 (49.3) 19 (12.3) 5 (13.5) <0.001#
Recurrent vomiting 122 (45.9) 37 (49.3) 61 (39.6) 24 (64.9) 0.017#
Abdominal pain 13 (4.9) 4 (5.3) 7 (4.5) 2 (5.4) 0.853*
Diarrhea 3 (1.1) 0 3 (1.9) 0 0.715*
Itchy in the mouth 13 (4.9) 5 (6.7) 7 (4.6) 1 (2.7) 0.715*
Tingling in the mouth 25 (9.4) 6 (8) 15 (9.8) 4 (10.8) 0.866#
Respiratory system 213 (80.1) 43 (57.3) 139 (90.3) 31 (83.8) <0.001#
Sneezing 60 (22.6) 22 (29.3) 36 (23.4) 2 (5.4) 0.016#
Rhinorrhea 33 (12.4) 12 (16) 18 (11.7) 3 (8.1) 0.451#
Itchy throat 11 (4.1) 5 (6.7) 3 (1.9) 3 (8.1) 0.072*
Feeling stuck in the throat 31 (11.7) 7 (9.3) 18 (11.7) 6 (16.2) 0.565#
Wheezing 51 (19.2) 0 44 (28.6) 7 (18.9) <0.001#
Dyspnea 119 (44.7) 0 90 (58.4) 29 (78.4) <0.001#
Coughing 45 (16.9) 0 38 (24.7) 7 (18.9) <0.001#
Stridor 19 (7.1) 0 13 (8.4) 6 (16) 0.005#
Cyanosis 18 (6.8) 0 0 18 (48.7) <0.001#
Hoarseness 19 (7.1) 0 12 (7.8) 7 (18.9) 0.001#
Cardiovascular system 29 (10.9) 5 (6.7) 9 (5.8) 15 (40.5) <0.001#
Tachycardia 51 (19.2) 5 (6.7) 9 (5.8) 37 (100) <0.001#
Hypotension 14 (5.3) 0 0 14 (37.8) <0.001*
Cardiac arrest and/or severe

bradycardia
3 (1.1) 0 0 3 0.003*

Neurologic system 43 (16.2) 12 (16) 3 (1.9) 28 (75.7) <0.001#
Syncope 17 (6.4) 0 0 17 (45.9) <0.001*
Confusion 10 (3.8) 0 0 10 (27) <0.001*
Dizziness 5 (1.9) 0 3 (1.9) 2 (5.4) 0.148*

*Fisher exact test.
#x2 test.

Figure 2. Overlap of the main clinical
manifestations in 37 severe anaphy-
laxis episodes.

Allergy and Asthma Proceedings e141

DO N
OT C

OPY



suggested that patients who were diagnosed with
food-induced mild allergic reactions, e.g., urticaria,
should be warned about anaphylaxis and should be
prescribed epinephrine autoinjectors for a possible
future reaction.
The frequency of severe anaphylaxis among all epi-

sodes in adolescents and adults varies between 11%
and 25%.23,24 Drugs and insect venoms are the major
triggers for severe anaphylaxis, whereas peanut is the
major trigger for food-induced severe anaphylaxis in
this age group. In our study, food-induced severe ana-
phylaxis in early childhood was at a considerable level
that may be compared with adolescents and adults. It
was found that the most common causes of severe
food-induced anaphylaxis were cow’s milk, nuts, and
hen’s egg. Also, in our study, the majority of anaphy-
lactic reactions with chickpea were severe in early
childhood. Therefore, one should be alert in terms of
the development of severe anaphylaxis due to cow’s
milk, nuts, and hen’s egg, which are the most frequent
triggers for severe anaphylaxis in early childhood.
It should also be kept in mind that chickpea-induced

anaphylaxis can be severe in early childhood. In addi-
tion, the severity of the reaction may be related to the
amount of food intake.25 Because our study was retro-
spective and almost all of the food-related anaphylaxis
episodes developed outside the hospital, the relationship
between the amount of food intake and the severity of
anaphylaxis could not be evaluated in the file records.
Although the relationship between the amount of food
intake and the severity of anaphylaxis was not eval-
uated, the amount of food intake should be questioned
for a patient diagnosed with anaphylaxis.
In anaphylaxis episodes, the skin is the most commonly

involved system and urticaria is the most common pre-
senting symptom.22 In terms of skin involvement, urti-
caria was less and flushing was most commonly seen in
severe anaphylaxis episodes compared with mild-to-
moderate episodes.26 Hypotension without skin involve-
ment has generally been observed in patients in severe
drug-induced anaphylaxis cases.24,26 In our study, the ab-
sence of urticaria in food-induced severe anaphylaxis was
associated with a 5.8-fold increase in the risk of concomi-
tant hypotension. Therefore, a patient should be eval-
uated for the presence of hypotension in a food-induced

anaphylaxis episode that was not accompanied by
urticaria.
The severity of anaphylaxis episodes is determined

according to the EAACI position paper on the manage-
ment of anaphylaxis in childhood.13 Cardiovascular
findings (e.g., hypotension) and respiratory system
findings (e.g., cyanosis) were observed in severe ana-
phylaxis. Although skin findings (e.g., angioedema)
and respiratory system findings (e.g., hoarseness and
barky cough) are seen in a mild-to-moderate anaphy-
laxis episode, in our study, the presence of angioedema
and hoarseness were associated with 3.29- and 4.16-
fold increases in the risk of severe food-induced ana-
phylaxis, respectively. In a review by Greenberger,27 it
was stated that one of the pathophysiologic changes in
fetal anaphylaxis is massive angioedema of the tongue,
oropharynx, or larynx. Therefore, clinically observed
cutaneous angioedema and hoarseness may indicate
the onset of massive angioedema in the respiratory
tract. In supporting this idea, our study results showed
that the presence of angioedema and hoarseness in any
anaphylaxis episode may be clinical indicators of
severe anaphylaxis.
Brown et al.28 reported that, of 97 severe anaphylactic

reactions, 45 (46%) were hypotensive, 23 (24%) were
hypoxemic, and 29 (30%) were mixed. Delayed deteri-
orations were more common after hypotensive reac-
tions and in patients with preexisting lung disease. In
our study, the presence of syncope, confusion, and stri-
dor were associated with an increase in the risk of con-
comitant hypotension. This result suggested that,
especially if there is one of these findings, such as con-
fusion, syncope, and stridor in infant period anaphy-
laxis, in which blood pressure measurement is
neglected or difficult to measure, it should make us
think that there may be accompanying hypotension
and that the reaction is severe.
It is well known that the treatment of choice in ana-

phylaxis episodes is the administration of IM epineph-
rine.14,29,30 Various reports on food-induced anaphylaxis
that occurred in the community identified underutiliza-
tion of epinephrine. Epinephrine was found to be
administered in 25–44% of severe reactions or anaphy-
laxis.9,31,32 In our study population, it is noted that the
usage of epinephrine was not found to be as high as
desired as a first-line treatment. Similar to previous
study results, epinephrine was used in only 36.1% of the
anaphylaxis episodes in our study. In our study, epi-
nephrine was administered more to patients with severe
anaphylaxis. Food-related mild anaphylaxis is mostly
self-limited, and the symptoms improved when the
patient visited the physician, which may cause the phy-
sician to mis-evaluate the reaction as mild. Although ep-
inephrine was administered to only half of our patients
with severe anaphylaxis, there were no deaths reported
in our study. Although more than a decade has passed

Table 5 Ordinal logistic regression analysis:
Potential predictors that are associated with severe
anaphylaxis

Variable
Odds
Ratio

95 % Confidence
Interval p

Angioedema 3.29 1.95–5.57 <0.001
Hoarseness 4.16 1.58–10.94 0.005
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since previous studies in Turkey, the usage of epineph-
rine is low. This may be attributed to a state of unaware-
ness about the exact indications and dosages of
epinephrine in this early age group. It is reasonable that
the implementation of regular and intense education is
essential for both the recognition and management of
anaphylaxis.

Limitations
There were a few limitations of our study. First, the

retrospective nature of the study was the main limita-
tion, which is unfortunately a common problem for
most anaphylaxis reports.6,33–35 Second, data were re-
stricted to patients with complete medical records,
which might have affected the results. Third, the rela-
tionship between the amount of food intake and the se-
verity of anaphylaxis could not be evaluated. Fourth,
because of the low number of patients in the severe an-
aphylaxis group, the 95% CI values determined for
syncope and confusion, which were included in the
logistic regression model, were found to be in a wide
range.

CONCLUSION
Cow’s milk, nuts, and hen’s egg are the major re-

sponsible food allergens that cause mild, moderate,
and severe food-induced anaphylaxis in early child-
hood. Food-induced urticaria may be a warning sign
for a next anaphylactic reaction, which may be
induced by the same triggering food. The presence of
angioedema and hoarseness in a patient diagnosed
with food-induced anaphylaxis may suggest that the
reaction may be severe. In patients in severe anaphy-
laxis cases, hypotension is a prominent symptom in
those who present without urticaria. In addition, the
presence of confusion, syncope, or stridor probably
indicates concomitant hypotension. There still are
insufficiencies in the usage of IM epinephrine, which
is the first-line treatment of anaphylaxis; therefore,
physicians should be educated about the manage-
ment of anaphylaxis and administration of epineph-
rine more regularly and intensely.

REFERENCES
1. Pereira B, Venter C, Grundy J, et al. Prevalence of sensitization

to food allergens, reported adverse reaction to foods, food
avoidance, and food hypersensitivity among teenagers. J
Allergy Clin Immunol. 2005; 116:884–892.

2. Venter C, Arshad SH, Grundy J, et al. Time trends in the preva-
lence of peanut allergy: three cohorts of children from the same
geographical location in the UK. Allergy. 2010; 65:103–108.

3. Gupta RS, Springston EE, Warrier MR, et al. The prevalence, se-
verity, and distribution of childhood food allergy in the United
States. Pediatrics. 2011; 128:e9–e17.

4. McGowan EC, Keet CA. Prevalence of self-reported food
allergy in the National Health and Nutrition Examination

Survey (NHANES) 2007–2010. J Allergy Clin Immunol. 2013;
132:1216–1219.e5.

5. Soller L, Ben-Shoshan M, Harrington DW, et al. Overall preva-
lence of self-reported food allergy in Canada. J Allergy Clin
Immunol. 2012; 130:986–988.

6. Rudders SA, Banerji A, Clark S, et al. Age-related differences in
the clinical presentation of food-induced anaphylaxis. J Pediatr.
2011; 158:326–328.

7. Uguz A, Lack G, Pumphrey R, et al. Allergic reactions in the
community: a questionnaire survey of members of the anaphy-
laxis campaign. Clin Exp Allergy. 2005; 35:746–750.

8. Bock SA, Munoz-Furlong A, Sampson HA. Fatalities due to
anaphylactic reactions to foods. J Allergy Clin Immunol. 2001;
107:191–193.

9. Clark S, Bock SA, Gaeta TJ, et al. Multicenter study of emer-
gency department visits for food allergies. J Allergy Clin
Immunol. 2004; 113:347–352.

10. Colver AF, Nevantaus H, Macdougall CF, et al. Severe food-al-
lergic reactions in children across the UK and Ireland, 1998-
2000. Acta Paediatr. 2005; 94:689–695.

11. Pumphrey RSH. Fatal anaphylaxis in the UK, 1992–2001.
Novartis Found Symp. 2004; 257:116–128; discussion 128–132,
157–160, 276–285.

12. Sampson HA, Mendelson L, Rosen JP. Fatal and near-fatal ana-
phylactic reactions to food in children and adolescents. N Engl J
Med. 1992; 327:380–384.

13. Muraro A, Roberts G, Clark A, et al. The management of anaphy-
laxis in childhood: position paper of the European academy of
allergology and clinical immunology. Allergy. 2007; 62:857–871.

14. Sampson HA, Munoz-Furlong A, Campbell RL, et al. Second
symposium on the definition and management of anaphylaxis:
summary report—Second National Institute of Allergy and
Infectious Disease/Food Allergy and Anaphylaxis Network
symposium. J Allergy Clin Immunol. 2006; 117:391–397.

15. Kahveci M, Koken G, S�ahiner ÜM, et al. Immunoglobulin E-
mediated food allergies differ in east Mediterranean children
aged 0–2 years. Int Arch Allergy Immunol. 2020; 181:365–374.

16. Pouessel G, Jean-Bart C, Deschildre A, et al. Food-induced ana-
phylaxis in infancy compared to preschool age: a retrospective
analysis. Clin Exp Allergy. 2020; 50:74–81.

17. Samady W, Trainor J, Smith B, et al. Food-induced anaphylaxis
in infants and children. Ann Allergy Asthma Immunol. 2018;
121:360–365.

18. Kahveci M, Akarsu A, Koken G, et al. Food-induced anaphy-
laxis in infants, as compared to toddlers and preschool children
in Turkey. Pediatr Allergy Immunol. 2020; 31:954–961.

19. Sicherer SH, Sampson HA. 9. Food allergy. J Allergy Clin
Immunol. 2006; 117 :S470–S475.

20. Nowak-Wegrzyn A, Sampson HA. Adverse reactions to foods.
Med Clin North Am. 2006; 90:97–127.

21. Moneret-Vautrin DA, Morisset M. Adult food allergy. Curr
Allergy Asthma Rep. 2005; 5:80–85.

22. Muraro A, Roberts G, Worm M, et al. Anaphylaxis: guidelines
from the European Academy of Allergy and Clinical Immunology.
Allergy. 2014; 69:1026–1045.

23. WormM, Francuzik W, Renaudin J-M, et al. Factors increasing the
risk for a severe reaction in anaphylaxis: an analysis of data from
The European Anaphylaxis Registry. Allergy. 2018; 73:1322–1330.

24. Topal E, Bakirtas A, Yilmaz O, et al. Severe anaphylaxis in
children: a single-center experience. Pediatr Neonatol. 2014;
55:320–322.

25. Hanakawa Y, Tohyama M, Shirakata Y, et al. Food-dependent
exercise-induced anaphylaxis: a case related to the amount of
food allergen ingested. Br J Dermatol. 1998; 138:898–900.

26. Khaleva E, Franz A, Garvey LH, et al. Perioperative anaphy-
laxis in children: etiology, time sequence, and patterns of clini-
cal reactivity. Pediatr Allergy Immunol. 2020; 31:85–94.

Allergy and Asthma Proceedings e143

DO N
OT C

OPY



27. Greenberger PA. Fatal and near-fatal anaphylaxis: factors that
can worsen or contribute to fatal outcomes. Immunol Allergy
Clin North Am. 2015; 35:375–386.

28. Brown SGA, Stone SF, Fatovich DM, et al. Anaphylaxis: clinical
patterns, mediator release, and severity. J Allergy Clin
Immunol. 2013; 132:1141–1149.e5.

29. Ochfeld EN, Pongracic JA. Food allergy: diagnosis and treat-
ment. Allergy Asthma Proc. 2019; 40:446–449.

30. Hearrell M, Anagnostou A. Food allergy: diagnosis and man-
agement of anaphylaxis. J Food Allergy. 2020; 2:64–68.

31. Banerji A, Rudders SA, Corel B, et al. Repeat epinephrine treat-
ments for food-related allergic reactions that present to the
emergency department. Allergy Asthma Proc. 2010; 31:308–316.

32. Rudders SA, Banerji A, Vassallo MF, et al. Trends in pediatric
emergency department visits for food-induced anaphylaxis. J
Allergy Clin Immunol. 2010; 126:385–388.

33. Orhan F, Canitez Y, Bakirtas A, et al. Anaphylaxis in Turkish
children: a multi-centre, retrospective, case study. Clin Exp
Allergy. 2011; 41:1767–1776.

34. Sicherer SH, Forman JA, Noone SA. Use assessment of self-
administered epinephrine among food-allergic children and
pediatricians. Pediatrics. 2000; 105:359–362.

35. De Swert LFA, Bullens D, Raes M, et al. Anaphylaxis in
referred pediatric patients: demographic and clinical features,
triggers, and therapeutic approach. Eur J Pediatr. 2008; 167:
1251–1261. h

e144 September 2021, Vol. 42, No. 5

DO N
OT C

OPY



Copyright of Allergy & Asthma Proceedings is the property of OceanSide Publications Inc.
and its content may not be copied or emailed to multiple sites or posted to a listserv without
the copyright holder's express written permission. However, users may print, download, or
email articles for individual use.


