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Abstract

Purpose of the Review Anaphylaxis is a systemic immunologic reaction of immediate
hypersensitivity that occurs as consequence of an interaction between antigen and immu-
noglobulin E (IgE) and may be potentially fatal. Anaphylaxis symptoms usually occur
minutes or seconds after the exposure to the causing allergen. The sooner the reaction is
established, the more severe it is. The main causes in children are food (cow’s milk, peanut,
egg) and insect bite. Its clinical manifestations usually vary. They can be mild, presenting
with hives, angioedema, abdominal pain; or severe, presenting with hypotension or shock,
and there may be a late phase reaction. The first-line treatment for anaphylaxis is intra-
muscular epinephrine. The use of anti-histamines and corticosteroids is controversial.
Recent Findings The presence of hypotension is predictive of additional epinephrine admin-
istration.
Summary All cases must be evaluated by an allergist. In addition to preventive measures,
patients and their families need to be educated on how to manage anaphylactic reactions.

Introduction

Anaphylaxis is a systemic immunologic reaction of
immediate hypersensitivity that occurs as conse-
quence of an interaction between antigen and im-
munoglobulin E (IgE) fixed on basophils and mast
cells. Anaphylactic reactions are contemporaneous
diseases, with case series reported in the first de-
cades of the twentieth century with the advent of

immunobiological agents (such as heterologous
antitetanus serum) and in the second half of the
century, with drugs, diagnostic agents, foods, insect
venom, and exercise [1].

Anaphylaxis risk in childhood cannot be precisely
estimated because data are scarce and present method-
ological weaknesses [2••, 3••, 4•, 5].
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Despite anaphylaxis being a medical emergency,
there is scarce information about its prevalence and
characteristics, particularly in children. Doctors, espe-
cially those who work in emergency departments,
should be prepared to recognize and treat the event,
which may be fatal in some cases [6].

Pediatric emergency department (ED) visits for
children with anaphylaxis have increased from 5.7
to 11.7 per 10,000 visits from 2009 to 2013, and

the overall burden of childhood allergic disease is
increasing [7]. The severity of anaphylaxis also
might be worsening, as observed in a US database
of anaphylaxis-related emergency department visits
[8••].

Anaphylaxis initiates suddenly and unexpectedly. Its
severity varies and it may resolve spontaneously. The
overall death rates due to anaphylaxis are low [8••]. Its
course is unpredictable in children [9•].

Mechanisms

Type 1 immediate hypersensitivity reaction requires the presence of specific IgE
antibodies fixed to high affinity receptors on mast cells and basophils mem-
brane; and the consequent release of potent pharmacologic substances, like
histamine, tryptase, platelet-activating factor (PAF) and leukotrienes [10].
Platelet-activating factor is a phospholipid mediator with central role in ana-
phylaxis. It is rapidly metabolized by acetyl-hydrolase, and its activity inversely
correlates to the severity of the reaction [11].

Those chemical mediators cause systemic vasodilation, increased capillary
permeability, bronchoconstriction, arterial hypotension, and shock. Paradoxical-
ly, histamine may cause coronary arteries vasoconstriction, which may lead to
myocardial ischemia, especially if atherosclerosis is present. Impending death
sensation, generalized pruritus, diffuse erythema (flushing), and tachycardia may
progress to syncope, with or without arterial hypotension [1, 4•].

Anaphylaxis symptoms usually occurminutes or seconds after the exposure to
the causing allergen. The sooner the reaction is established, the more severe it is.
There is a correlation between serum-specific IgE antibody levels and the rapidity
of the development of immediate cutaneous reaction due to antigenic stimulus
[12].

Etiology

The main causes of anaphylaxis in children are food and insect bite. Other causes
are displayed in Table 1 [12–14].

Table 1. Causes of anaphylaxis in children

Foods Cow’s milk, egg white, peanut are the most frequent.

Insects Hymenoptera (bees, wasps, ants); rarely bugs and mosquitoes.

Drugs Antibiotics, non-steroidal anti-inflammatories, and antipyretics are the most common.
Any drugs may induce allergic reaction.

Other causes Physical exercise, vaccines, immunobiologicals, allergen immunotherapy, local and
general anesthetics, muscle relaxants, latex, chlorhexidine, idiopathic, etc.

Childhood Anaphylaxis: State of the Art Rosario and Filho 65



Most substances causing anaphylaxis are proteins. However, polysaccharides
may also be allergenic. A survey performed in Latin America demonstrated that the
most frequent etiologic agents of anaphylaxis in children younger than 4 years old
were cow’s milk (41%) and ant bites (36%); between 4 and 8 years old ant bites
(64%) and peanut (27%); and older than 8 years, non-steroidal anti-inflamma-
tories (38%) and bee stings (31%) [5, 15].

Clinical features

Anaphylaxis onset and course may vary between patients and in the same
person. There is a combination of symptoms and theymay not be present at the
same time.

Laryngeal edema and cardiovascular collapse are the leading causes of
death during allergic reactions. Arterial hypotension and tachycardia are
severity signs in anaphylaxis. Urticaria (hives) and angioedema are the most
common clinical manifestations of anaphylactic reactions, but may not
occur in some cases [5].

Acute urticaria should be evaluated as initial manifestation of anaphylaxis
and should be treated as such, because it may progress to the other symptoms
and signs in amatter ofminutes. The risk of new anaphylaxis episodes is greater
if there is a personal history of atopic dermatitis, urticaria, and/or angioedema
and positive skin prick tests to at least one food allergen [16••]. Vomiting,
diarrhea, and abdominal pain are gastrointestinal manifestations of anaphy-
lactic reactions [1].

Upper airway obstruction is characterized by dysphonia, barking cough,
stridor, and swallowing difficulty. Lower airway involvement encompasses
wheezing, cough, and dyspnea (Table 2). It is more likely that the asthmatic
patient wheezes during anaphylaxis than the non-asthmatic. Death in sys-
temic reactions occurs more often in patients with non-controlled asthma.
Previous anaphylaxis and asthma are indicators of severity in food allergy.
On the other hand, it is difficult to predict those who have lower risk of
severe reactions [1, 2••, 3••]. Respiratory symptoms are more common in
children, whereas cardiovascular symptoms more often occur in adults [17,
18].

Anaphylactic reactions may have an immediate phase and, hours after the
recovery, a late phase, with recurrence of symptoms. These biphasic reactions
may be fatal and occur in up to 20% of the cases, approximately 8 h after the

Table 2. Clinical manifestations of anaphylaxis

Mucocutaneous Pruritus, hives, angioedema, diffuse erythema (flushing)

Respiratory Rhinitis, asthma, cough, stridor, laryngeal edema

Cardiovascular Tachycardia, hypotension, arrhythmias, syncope

Gastrointestinal Vomiting, diarrhea, abdominal pain

Others Seizures, amaurosis, dizziness, imminent death feeling
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initial presentation. The clinical impact of these biphasic reactions is on the
period of observation, which is mandatory after treating, to avoid relapse after
discharge [1, 4•].

Diagnosis

Anaphylaxis diagnosis is highly probable when one of the following three
criteria is fulfilled:
1. Sudden onset reaction in minutes or hours with cutaneous and/or mucous

involvement (hives, pruritus, flushing, angioedema) with at least:
a. Respiratory symptoms (dyspnea, wheezing, stridor, hypoxemia);

b. Arterial hypotension and its symptoms (hypotonia, syncope, sphincter
incontinence, shock).

2. Two or more of the following after exposure to a known allergen:
a. Hives, pruritus, flushing, angioedema;

b. Respiratory symptoms;

c. Symptomatic hypotension;

d. Gastrointestinal symptoms.

3. Arterial hypotension after exposure to a known allergen [1, 2••, 19•, 20].
The diagnosis of anaphylaxis is clinical. The evaluation of the patient should

be quick, based in the medical history and physical examination during the
reaction, including signs of airway obstruction, arterial hypotension, and cuta-
neous symptoms.

High serum tryptase levels help to confirm the anaphylactic nature of the
reaction if assessed within 2 h after the event, and may be predictive of ana-
phylaxis risk in children allergic to food [16••, 21, 22••]. IgE-specific antibody
detection can be done by skin prick testing or quantitative serum analysis by
fluorescence enzyme immunoassay [22••].

A new proposal classifies the severity of the allergic reaction in three types,
from isolated cutaneous manifestations to the complete anaphylactic reaction
spectrum. However, further discussion is necessary, especially in pediatric al-
lergy [23].

Evaluation by an allergist is mandatory for the etiologic diagnosis of
anaphylaxis and must include a detailed medical history and search for
possible triggers of the reaction (foods, drugs, insect stings, activities)
[2••, 11, 20].

Differential diagnosis of anaphylaxis includes vasovagal syncope, diffuse
erythema, carcinoid syndromes, autonomic epilepsies, and food poisoning.
Patients with repeated anaphylactic reactions with or without identified cause
must be investigated for systemic mastocytosis. High serum tryptase levels in
asymptomatic periods that increase even more during attacks may suggest the
diagnosis of mastocytosis [1, 2••, 11, 19•, 20].

Management

Anaphylaxis treatment should consider the severity of the reaction and the time
since onset. The main objectives of treatment are to keep the airways patent,
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offer supplementary oxygen, re-establish intravascular volume, and stabilize
cardiorespiratory conditions [20, 21].

Mild forms, presenting with urticaria/angioedema and any other symptom
(cough, vomiting, wheezing, diarrhea), may be treated with intramuscular (IM)
epinephrine, oral second-generation anti-H1 anti-histamines, inhaled beta-2
agonists, and oral corticosteroids. The patient should be kept in the hospital for
at least 4 h, because the reaction may progress to more severe forms. If the only
symptom is urticaria (hives), the use of epinephrine is controversial, even
though it is recommended in face of a previous history of anaphylaxis.

Severe forms, presenting with respiratory distress, arterial hypotension, syn-
cope, and cardiac arrest, should be promptly treated with oxygen, intravenous
(IV) reposition of fluids with saline solution or plasma expanders, IM epi-
nephrine, IV corticosteroids, and anti-H1 and anti-H2 anti-histamines. It is
crucial to keep the patient in Trendelenburg position. Epinephrine can be
administered by inhalation for laryngeal edema.

Corticosteroids should not be the first treatment option, since their onset of
action is not prompt to relieve acute and critical manifestations. Systemic
corticosteroids are indicated in prolonged shock, laryngeal edema, refrac-
tory bronchospasm, and late phase reactions. Anti-H1 and anti-H2 anti-
histamines and glucagon have not been adequately studied in children.
Intramuscular epinephrine is the initial standard treatment for anaphylaxis.
If there is no response to IM epinephrine, it can be used intravenously with
the patient carefully monitored [4•, 7, 19•, 21]. The presence of hypoten-
sion is a predictive of repeated epinephrine administration [24•].

Management After Discharge from the Emergency Room and
Prevention

Once the patient is discharged frommedical care, the child and family should be
instructed to observe late phase reactions, avoid potential triggers, recognize initial
manifestations of anaphylaxis and, in some cases, have epinephrine self-injectors.

The child should be evaluated by a specialist (allergist) to elucidate possible
triggers, formulate action plans, and treat any comorbidities.

Conclusions

Anaphylactic reactions are emergencies in allergy andmay be triggered by different
agents, such as drugs, foods, and insect venom, especially in childhood.

Urticaria may be the first sign of anaphylaxis. Initial mandatory treatment of
anaphylaxis is intramuscular epinephrine. Prolonged hospital observation al-
lows identification and management of late phase reactions.

All patients with anaphylaxis must be referred to an allergist to
evaluate risk of future reactions, comorbidities, and possible treat-
ments. In addition to preventive measures, patients and their families
need to be educated on how to manage anaphylactic reactions and have
training in the use of epinephrine auto-injectors and written emergency
plans [25, 26•].
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