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Case 1 
�  19yo woman presents to your office because of  a 

rash 

�  She ate a salad 30 minutes ago at a Thai restaurant 

�  She now complains of  itchy palms and sensation of  
throat swelling 

�  She also complains of  shortness of  breath 



Case 1 
�  What more would you need to know? 

�  What features constitute the diagnosis of  
anaphylaxis? 

�  What treatment would you offer at this time? 



True or false? 
�  This patient is having an allergic reaction only 

�  True or False? 

 

�  At this point, she just needs Diphenhydramine 

�  True or False? 

�  Epinephrine is best given subcutaneously 

�  True or False 



Case 2 
�  65yo male presents in respiratory distress after 

eating shrimps in a restaurant 

�  On arrival, his BP was 90/50 and pulse was 120. 

�  His respiration rate is 28 and O2 saturation was 
94% on RA 

�  He is very wheezy at the mouth 

�  He has a diffuse urticaria 



Case 2 
�  He was treated in the ED successfully and was 

discharged 

�  He now presents to your office 1-2 days later 



True or false? 
�  This patient is aware of  his action plan should it 

recur 

�  True or False? 

�  He should be prescribed an Epinephrine auto-
injector 

�  True or False? 



Objectives 
�  Recognize anaphylaxis 

�  Manage anaphylaxis 

�  Initiate treatment for anaphylaxis 

�  Elaborate strategy for discharge 

�  Prevent further episode of  anaphylaxis 
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Definition 
�  Anaphylaxis is a serious allergic reaction that is 

rapid in onset and may cause death 

�  Sampson et al. 2006 

Ann Emerg Med 2006; 47: 373-380 



Definition 
�  Anaphylaxis 

Immediate IgE-mediated hypersensitivity reaction 

 

�  Anaphylactoid 
Immediate non-IgE-mediated hypersensitivity reaction 
 

However, clinically, there is no difference between the 
two reactions 



Pathophysiology 
�  The IgE-dependent response consists of  an allergen 

binding to the Fab portion of  IgE, resulting in a 
cross-linking of  FceRI receptor present on the mast 
cells and basophils, activating many proteins, 
including protein kinases. 

�  The IgE-independent response is activated by IgG 
or compliment 



Pathophysiology 
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The authors suggested that recognition of pheno-
type and density of human intestinal mast cells
could help to identify patients at risk of lethal
anaphylaxis [51&&].

In summary, the pathophysiology of anaphy-
laxis remains complex. Despite recent findings,
many areas are still unexplored (Fig. 1 [52]).

Clinical diagnosis
In order to identify anaphylaxis as fast as possible,
Sampson et al. [35] proposed diagnostic criteria as
expert consensus and validated by two retrospective
studies [17,18&]. The clinical criteria for the diagno-
sis of anaphylaxis are given below. Anaphylaxis is
highly likely when any one of the following three
criteria is fulfilled [35]:

(1) Acute onset of illness (minutes to several
hours) with involvement of the skin, mucosal
tissue, or both AND at least one of the
following:
(a) Respiratory compromise
(b) Reduced BP or associated symptoms of end-

organ dysfunction

(2) Two or more of the following that occur rapidly
after exposure to a likely allergen for that
patient:
(a) Involvement of the skin-mucosal tissue
(b) Respiratory compromise
(c) Reduced BP or associated symptoms
(d) Persistent gastrointestinal symptoms

(3) Reduced BP after exposure to known allergen for
that patient
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FIGURE 1. Classic and alternative pathway in murine anaphylaxis. Reproduced from [38&,52]. Antigen causes anaphylaxis in
the mouse by (a) cross-linking IgE bound to mast cell FceRI receptors, which stimulates release of histamine and smaller amounts
of PAF (IgE dependent, or ‘classic pathway’), or (b) binding in large quantities with IgG to form IgG-antigen immune complexes
that cross-link macrophage FcgRIII receptors, which stimulates release of PAF but not histamine (IgG dependent, or ‘alternative
pathway’). Basophil interactions are not depicted. Histamine and PAF both induce smooth muscle constriction and enhance
vascular permeability associated with anaphylaxis. IgG provides negative feedback to the classic pathway. IL-4, IL-13, and nitric
oxide exacerbate anaphylaxis by enhancing cellular responsiveness to proinflammatory mediators. Epinephrine relaxes smooth
muscle and decreases vascular permeability. eNOS, endothelial nitric oxide synthase; IL, interleukin; PAF, platelet activating
factor.
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Epinephrine relaxes smooth muscle and decreases 
vascular permeability 

Curr Opin Crit Care 2012, 18: 308-317 



Mechanisms 
IgE-dependent 

�  Insect bites 

�  Medications 

�  Latex 

�  Peanuts 

�  Tree nuts 

�  Shellfish and fish 

�  Milk 

�  Eggs 

�  wheat 

Non-IgE-dependent 

�  Anaphylactoid reaction 

�  Exercise-induced 

�  Idiopathic 

�  Radiocontrast agents 

�  Opiates 

�  NSAIDS 

CMAJ Aug 19, 2003: 169 (4): 307-312 



WAO J 2011; 4: 13-37 

fluid can be a trigger.24,32,86 Rarely, airborne allergens such
as aerosolized food particles, pollen, or animal dander can
trigger anaphylaxis; this likely involves some systemic
absorption of the allergen through the airways and/or skin.

Idiopathic anaphylaxis is diagnosed when no trigger can
be identified despite a detailed history of the episode, allergen
skin tests, measurement of serum IgE levels to obvious and
potentially hidden allergen triggers and, if indicated in selected
patients, medically supervised, graded challenge/provocation
tests.24,32,87 The diagnosis of idiopathic anaphylaxis provides an
opportunity to identify previously unrecognized triggers (for
example, anaphylaxis to galactose alpha-1,3 galactose, a carbo-
hydrate contained in red meat),67 and to elucidate pathophysio-
logic mechanisms (eg, anaphylaxis triggered through the com-

plement and coagulation pathways by oversulfated chondroitin
sulfate contaminants in heparin).78 The diagnosis of idiopathic
anaphylaxis also provides an opportunity to identify patients
with mastocytosis and clonal mast cell disorders through clinical
history, physical examination, elevated baseline serum tryptase
levels, and additional tests as indicated.42–44

The Importance of the Clinical Diagnosis
The diagnosis of anaphylaxis is based primarily on a

detailed history of the episode, including information about
all exposures and events in the hours preceding the onset of
symptoms, for example, exercise, ingestion of prescription,
nonprescription and recreational drugs, ethanol, acute infection
such as a cold, emotional stress, travel or other disruption of

FIGURE 2. Anaphylaxis mecha-
nisms and triggers. Anaphylaxis
typically occurs through an IgE-
dependent immunologic mecha-
nism, most commonly triggered
by foods, stinging insect venoms,
or medications. Medications can
also trigger anaphylaxis through
an IgE-independent immunologic
mechanism and through direct
mast cell activation. Radiocontrast
media can trigger anaphylaxis
through both IgE-dependent and
IgE-independent mechanisms.
Anaphylaxis triggered by semi-
nal fluid or inhalant allergens is
rare, and likely involves some
systemic absorption of the aller-
gen. In patients with idiopathic
anaphylaxis, the possibility of a
novel allergen trigger or of under-
lying mastocytosis or a clonal
mast cell disorder should be con-
sidered (2,22–25,31,32,53–87). NSAID,
nonsteroidal anti-inflammatory
drug; HMW, high molecular
weight.

WAO Journal • February 2011 WAO Anaphylaxis Guidelines
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Major mediators of  anaphylaxis 
Mediators/cells Action 

Histamine (H1-H4) Pruritus, tachycardia, rhinorrhea, 
bronchospasm, endothelial release of  NO 
(vasodilatation and hypotension), flushing, 
headache 

Tryptase Activates complement and kalikrein-kinin 
system leading to  
•  Angioedema 
•  Hypotension 
•  CIVD 

Platelet Activating Factor Systemic mast cell activation 

Eosinophils Pro-inflammatory 

Postgrad Med J 2012; 88: 458-464 



Epidemiology 
�  Incidence: 4-50 cases per 100 000 people per year 

�  Prevalence: 0.5-2% (Lieberman et al. 2006) 

�  Population-based estimates are not reliable 
�  Case not reported 
�  Case no diagnosed 

�  Data is not extensive 

�  Incidence seems to be increasing for last decade 

�  Young patients are mainly involved 

Curr Opin Crit Care 2012, 18: 308-317 



Epidemiology 
�  Incidence of  anaphylaxis is increasing in US, 

Australia, UK 

�  Rise is the highest in the youngest age group 
�  Children < 5yo had the highest rate of  hospital 

admission 

�  Food being the most common trigger 

Curr Opin Allergy Clin Immunol 11: 492-496 



Epidemiology 
�  Mortality is also difficult to estimate 

�  Less than 2% (Moneret-Vautrin et al. 2005) 

�  Fatal anaphylaxis could be responsible for > 1000 
deaths per year in the US 

�  Half  of  the deaths are caused by Penicillin 

�  Young women are especially affected by food 
anaphylaxis 

�  Older men are especially affected by insect bites 

Curr Opin Crit Care 2012, 18: 308-317 



Epidemiology 
�  Deaths from food anaphylaxis have remained stable 

�  Death by insect stings have fallen by 88% 

�  Death from drug-induced anaphylaxis have risen 
300% in the last decade 

Curr Opin Allergy Clin Immunol 11: 492-496 



Anaphylaxis in Children 
�  80% of  identified anaphylactic reactions are due a 

food trigger 
�  Affects 6% of  young children 
�  Most commonly implicated: 

�  Peanuts 
�  Tree nuts (walnut, hazel, nut/filbert, cashew, pistachio, 

Brazil nut, pine nut, almond) 
�  Fish 
�  Shellfish (shrimp, crab, lobster, oyster, scallops) 
�  Milk (cow, goat) 
�  Chicken eggs 
�  Fruit, vegetables 

Egypt J Pediatr Allergy Immunol 2007; 5 (2): 47-54 



Anaphylaxis in Children 
�  Cow’s milk is the first foreign proteins ingested by 

infants 
�  Potent allergens 
�  Presence is widespread (often unlabelled) 

�  Sensitivity can be severe (reaction to particle 
inhalation) 

�  Severe allergy to pollen can indicate susceptibility 
to food anaphylaxis 
�  Homologous proteins found between pollen and foods 

(Profilin) 

Egypt J Pediatr Allergy Immunol 2007; 5 (2): 47-54 



Causes of  anaphylaxis 
Causes Comments 

Food (30%) •  Most common cause of  
anaphylaxis in children 

•  Nuts, especially peanuts are the 
most common cause of  food 
anaphylaxis in the US 

•  Tendency to be severe 
•  Can occur with first recognized 

exposure (often nuts are hidden 
in food) 

Insect (11%) •  Order of  Hymenoptera 
•  Bees 
•  Vespids (yellow jackets, 

hornets, wasps) 
•  Stinging ants 



Causes of  anaphylaxis 
Causes Comments 

Drugs (22%) •  Antibiotics 
•  NSAIDS 
•  Biologics 

Exercise-induced •  In some exercise alone can 
induce anaphylaxis 

•  Many require a co-factor 
•  Food-dependent 

•  Wheat 
•  Shellfish 
•  Tomatoes 
•  Peanuts 
•  Corn 

•  Typically, food is ingested 
4-6h prior to exercise 

Idiopathic (30%) •  Baseline Tryptase should be 
measured to exclude 
mastocytosis 



Causes of  anaphylaxis 

percent of health care workers experience
some form of allergic reaction to latex,
although not all of these reactions are anaphy-
laxis.12 Recognizing latex allergy is critical
because physicians may inadvertently expose
the patient to more latex during treatment.
Latex is in gloves, catheters, and countless
other medical supplies, as well as thousands of
consumer products. Persons allergic to latex
also may be sensitive to fruits such as bananas,
kiwis, pears, pineapples, grapes, and papayas.

Finally, radiographic contrast media can
result in severe adverse reactions at a rate of
0.2 percent for ionic agents and 0.04 percent

for lower osmolality, nonionic agents.13 One
study found the risk of death to be one in
100,000 with either type of agent.14

Differential Diagnosis
When history of exposure to an offending

agent is elicited, the diagnosis of anaphylaxis is
often obvious. Cutaneous manifestations of
urticaria, itching, and angioedema assist in the
diagnosis by suggesting an allergic reaction.
However, when gastrointestinal symptoms
predominate or cardiopulmonary collapse
makes obtaining a history impossible, ana-
phylaxis may be confused with other entities.

Anaphylaxis
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TABLE 3
Some Causes of Anaphylaxis and Anaphylactoid Reactions

Foods
Bananas, beets, buckwheat, Chamomile tea, citrus fruits, cow’s milk,* egg whites,* fish,* kiwis, mustard, 

pinto beans, potatoes, rice, seeds and nuts (peanuts, Brazil nuts, almonds, hazelnuts, pistachios, pine 
nuts, cashews, sesame seeds, cottonseeds, sunflower seeds, millet seeds),* shellfish*

Venoms and saliva
Deer flies, fire ants, Hymenoptera (bees, wasps, yellow jackets, sawflies),* jellyfish, kissing bug (Triatoma), 

rattlesnakes
Antibiotics

Amphotericin B (Fungizone), cephalosporins, chloramphenicol (Chloroptic), ciprofloxacin (Cipro), 
nitrofurantoin (Furadantin), penicillins,* streptomycin, tetracycline, vancomycin (Vancocin)

Aspirin and nonsteroidal anti-inflammatory drugs*
Miscellaneous other medications

Allergy extracts, antilymphocyte and antithymocyte globulins, antitoxins, carboplatin (Paraplatin), 
corticotropin (H.P. Acthar), dextran, folic acid, insulin, iron dextran, mannitol (Osmitrol), methotrexate, 
methylprednisolone (Depo-Medrol), opiates, parathormone, progesterone (Progestasert), protamine 
sulfate, streptokinase (Streptase), succinylcholine (Anectine), thiopental (Pentothal), trypsin, 
chymotrypsin, vaccines

Latex rubber*
Radiographic contrast media*
Blood products

Cryoprecipitate, immune globulin, plasma, whole blood
Seminal fluid
Physical factors

Cold temperatures, exercise
Idiopathic*

*—Relatively common causes.

Adapted with permission from Lieberman P. Anaphylaxis and anaphylactoid reactions. In: Middleton E, ed.
Allergy: principles and practice. 5th ed. St. Louis: Mosby, 1998:1079-89.

Am Family Physician 2003; 68: 1325-1332 



Food anaphylaxis 
�  Leading cause of  anaphylaxis treated in the ED in 

the US 

�  Cumulative prevalence of  3-6% 

�  Cardiovascular system is less affected then other 
anaphylaxis 

�  Food-dependent exercise-induced anaphylaxis 
occurs within 2-6h of  ingestion 
�  Anaphylaxis does not occur in the absence of  exercise 

Curr Opin Allergy Immunol 11: 255-261 



Food anaphylaxis 
�  Patients with asthma and adolescents are at 

increased risk for severe food anaphylaxis 

�  Among reactions to food, most occurred in Asian 
restaurants, ice cream parlors and bakeries 

�  Death usually occur within 30 minutes of  ingestion 
�  Missing cutaneous reaction is a risk factor for death 
�  Fatal reactions are associated with asphyxia 

Curr Opin Allergy Immunol 11: 255-261 



Insect bite anaphylaxis 
�  Typically occur in children and adolescents 

�  However, fatalities are more common in middle-
aged and older adults 

�  Fatal reactions are associated with cardiovascular 
shock 

Curr Opin Allergy Immunol 10: 318-322 



Insect bite anaphylaxis 
�  2 types of  reactions 

�  Local 
�  Erythema, swelling, and pain confined to the tissues 

contiguous to the sting site 

�  Systemic 
�  Systemic manifestations of  varying severity 

�  Urticaria, angioedema, abdominal pain, diarrhea, airway 
obstruction, bronchospasm, shock 

Curr Opin Allergy Immunol 10: 318-322 



Pitfalls in the ED 
�  Lack of   

�  Epinephrine use 

�  Prescription of  auto-injectors 
�  Follow-up by an allergist 

Curr Opin Crit Care 2012, 18: 308-317 



Differential Diagnosis 
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(a) Infants and children: low systolic BP (age
specific) or greater than 30% decrease in
systolic BP (low systolic BP for children is
defined as less than 70mmHg from 1month
to 1 year, less than [70mm Hgþ (2" age)]
from 1 to 10 years and less than 90mmHg
from 11 to 17 years).

(b) Adults: systolic BP of less than 90mmHg or
greater than 30% decrease from that
person’s baseline.

This classification is easy for clinicians and
encompasses various systems that can be affected
(skin, respiratory, digestive, cardiovascular, neuro-
logy and so on). Skin and mucosa symptoms,
pruritus, flush, lip and tongue edema are most often
present in adults and children, followed by the
respiratory system (dyspnea, wheezing, broncho-
spasm, stridor, hypoxemia) [7,10&&,19&]. However,
skin manifestations may be absent, especially
during surgery. Involvement of the respiratory
tract inducing asphyxia could be responsible for
45%–60% of deaths [2&&,4&&,14&,18&,35,37&,43].

Due to anaphylaxis or its treatment, patients
may experience arrhythmias or acute coronary syn-
drome (ACS). Mast cells are naturally found around
coronary arteries and various blood vessels supply-
ing the heart. We can imagine that the amount
of locally released mediators is also increased
and could induce coronary spasm or ACS [2&&,4&&].
Paradoxical bradycardia can occur in some cases
after severe hypovolemia [2&&,38&]. Treatment by
atropine can reverse bradycardia but have no effect
on hypotension [38&].

Patients under anesthesia in operating theaters
or intensive care units show atypical clinical mani-
festation. Anesthesia, sedation or intubation do not
allow expression of symptoms such as dyspnea or
abdominal pain; therefore the first clinical sign may
be hypotension or collapse or decrease of saturation

of oxygen. Furthermore, the number of potential
allergens administered to the patient makes avoid-
ance complicated [2&&,12,37&,43].

Anaphylactic shock has an initial phase with
hyperkinetic tachycardia and lowered peripheral
resistance due to the release of mediators that cause
vasodilation of the capillary system. The pattern
quickly evolves to hypokinetic and hypovolemic
shock due to increased capillary permeability and
plasma extravasation. The profile of anaphylactic
shock can also be described as distributive, as shown
by Dewachter et al. [53] in rats. High tissue oxygen
pressure (PtiO2), an indirect marker of balance
between oxygen availability and consumption,
was measured in skeletal muscle. A rapid decrease
of PtiO2 levels was observed and may reflect a
reduction in muscle blood flow by severe vasocon-
striction of skeletal muscles as well as in oxygen
supply. Despite a reduced oxygen delivery, the need
for oxygen is increased by muscle consumption,
explaining the development of anaerobic metab-
olism. These findings could provide some answers
to issues concerning the rapidity of death in ana-
phylactic shock and the earliness of organ dysfunc-
tion compared with septic shock [53].

The risk of biphasic response within 24h is often
described and justifies a longer monitoring of
patients [4&&,8,10&&]. However, we did not find
recent knowledge on this matter.

Given the multitude of clinical symptoms
during anaphylaxis, several differential diagnoses
should be suspected [2&&,4&&,5&,6]. However, it
should be reminded that severe asthma, ACS and
arrhythmia can be associated with anaphylaxis. The
main differential diagnoses [2&&,4&&,5&,8,10&&] to dis-
cuss are outlined in Table 2.

Risk factors for anaphylaxis were identified
[2&&,4&&,5&,16&]. They can be related to the patient
or to comorbidity and treatment. Risk factors of
severe anaphylaxis are as follows:

Table 2. Differential diagnosis of anaphylaxis

Urticaria Asthma
Cardiogenic
shock Syncope

Acute coronary
syndrome Systemic mastocytosis

Angioedema Inhalation of foreign
body

Hypovolemic
shock

Panic attack with
hyperventilation

Arrhythmia Mast cell leukemia

Epiglottitis Pulmonary embolism Cerebral vascular
accident

Scromboidosis Acute respiratory distress

Carcinoid syndrome

Flushing disorders

Vancomycin flushing

Transfusion reaction

Emergencies
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routine, and premenstrual status in females. The key to diagnosis
involves pattern recognition: sudden onset of characteristic
symptoms and signs within minutes to hours after exposure to
a known or potential trigger, often followed by rapid progres-
sion of symptoms and signs over hours.2,32 Clinical criteria
for the diagnosis of anaphylaxis are detailed in Figure 3 and
Table 1.2,31–34

Target organ involvement is variable. Typically, symp-
toms occur in 2 or more body systems: skin and mucous
membranes, upper and lower respiratory tract, gastrointesti-
nal tract, cardiovascular system, and central nervous system.2
In certain circumstances, anaphylaxis can be diagnosed when
only one body system is involved; for example, after an insect

sting, sudden onset of cardiovascular symptoms might be the
only manifestations, and after allergen immunotherapy,
sudden onset of generalized urticaria might be the only initial
manifestation.2,33

Characteristic symptoms and signs of anaphylaxis are
listed in Table 2.2,22–25,31,32 Skin signs are present in 80–90%
of all patients, and when they are absent, anaphylaxis is
harder to recognize. The pattern (onset, number, and course)
of symptoms and signs differs from one patient to another,
and even in the same patient from one anaphylactic episode
to another. At the beginning of an episode, it can be difficult
to predict the rate of progression or the ultimate severity.
Fatality can occur within minutes.2,13,22–25,31,32

FIGURE 3. Clinical criteria for
the diagnosis of anaphylaxis.
The clinical criteria pictured are
taken from reference 2. Anaphy-
laxis with involvement of only
one body organ system is de-
scribed in references 2 and 33.
Anaphylaxis in infants and
young children is described in
reference 34.

Simons et al WAO Journal • February 2011

© 2011 World Allergy Organization18
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Time is anaphylaxis 
�  Symptoms frequent occur within 5-30 minutes after 

the exposure to a trigger, but sometimes they may 
not occur for several hours 

�  Time between allergen contact and death can range 
from  
�  5 minutes (drug injection) 
�  10-15  minutes (insect bite) 
�  35 minutes (food allergies) 

Resuscitation 2010; 81: 1414-1417 



Cutaneous manifestations are most common, affecting over
90% of reported cases.9 These features include flushing, pruritus,
urticaria, and angioedema. Other clinical features of anaphylaxis
include bronchospasm, laryngeal oedema, hypotension, and
cardiac arrhythmias. Some patients also describe gastrointestinal
symptoms of nausea, diarrhoea, and abdominal pain. An over-
whelming feeling of ‘impending doom’ is common.10 In severe
anaphylaxis rapid cardiovascular compromise and shock can
occur without preceding cutaneous features. For example, in
intraoperative anaphylaxis, cardiovascular compromise may be
the only presenting sign.11 Special attention should be paid to
infants who may be unable to describe their symptoms.
However, some presenting features such as flushing, hoarseness
after a crying spell, and vomiting after feeding may be evident in
healthy infants, leading to misdiagnosis.

Anaphylaxis and the heart
Anaphylaxis may be complicated by myocardial ischaemia and
arrhythmias even without underlying cardiac pathology and in
the absence of epinephrine administration.12 Tachycardia is the
norm in anaphylaxis. However, when volume depletion exceeds
20e30%, tachycardia may be followed by bradycardia (two
phase physiological response to hypovolaemia). Therefore, heart
rate does not always differentiate between anaphylaxis and
vasovagal reaction.13 14 Moreover, bradycardia may occur in
response to the drug taken or may be associated with
a conduction defect. Vasodilatation during anaphylaxis impairs
venous filling, leading to empty vena cava syndrome if the
patient suddenly assumes an upright position. Pulseless electrical
activity ensues, followed by myocardial ischaemia and
subsequently epinephrine-unresponsive shock due to lack of
circulatory volume.15

Fatal anaphylaxis
Fatalities are rare and estimated to occur in <2% cases.16 Predis-
posing factors for fatal anaphylaxis include coexistent asthma
and in particular poorly controlled asthma.17 This is especially
relevant in the context of food allergy such as peanut and tree nut
allergy.18 A delay in administration of epinephrine is an important
risk factor for death and is seen in 80e87% of fatal cases.19 20

CAUSES OF ANAPHYLAXIS
There are a wide variety of triggers for anaphylaxis and their
frequency varies according to age. In children, food is the most
common cause whereas drugs are more common in adults.20 21

Food
Nuts are frequently associated with food mediated anaphylaxis,
with peanut being the most common cause in the USA.22

These reactions have a tendency to be more severe and can
occur with the first recognised exposure.23 Moreover, nuts are
often hidden in foods and accidental exposure is sometimes
difficult to avoid. Geographic variation affects which foods
predominate as causes of anaphylaxis. Buckwheat and rice are
more common causes in parts of Asia and sesame in parts of the
Middle East.24 25

Insect stings
Insects of the order Hymenoptera can cause anaphylaxis, namely
bees (honey bees, bumble bees), vespids (yellow jackets, hornets,
wasps), and stinging ants. Systemic allergic reactions to insect
stings are reported by up to 3% of adults and up to 1% of
children.26 27 The onset of anaphylaxis following insect stings
can be rapid.

Drugs
The most common classes of drugs triggering anaphylaxis
include antibiotics, usually b-lactam antibiotics, and non-
steroidal anti-inflammatory drugs (NSAIDs).28 Biological agents
increasingly are identified as causes of anaphylaxis, resulting
from their growing in use in clinical practice. The estimated rate
of anaphylaxis and immunoglobulin E (IgE) mediated reaction to
infliximab, for example, is 2e3%.29 For accurate diagnosis of
anaphylaxis following drug administration a thorough history is
vital, including the exact timing of when the agent was
administered, the interval to the reaction, medications that

Figure 1 Timing of fatal anaphylaxis in relation to different triggers.
IV, intravenous. Adapted from Pumphrey.8

Table 2 Major mediators of anaphylaxis9 13 18 44 50e52 57

Mediators / cells Action

Histamine (via H1‒H4
histaminergic
receptors)

Pruritus, tachycardia, rhinorrhoea, bronchospasm (H1)
Endothelial release of nitric oxide (NO) leading to
vasodilatation and hypotension (H1)
Hypotension, flushing and headache (H1, 2)
Inhibitory presynaptic (H3)drelease endogenous
epinephrine
Chemotaxis and mast cell cytokine release (H4)

Tryptase Activates: complement, coagulation and kalikrein‒kinin
system leading to angioedema, hypotension, and
disseminated intravascular coagulation
Respiratory and gastrointestinal tract mast cells
contain less tryptase than connective tissue mast
cells (tryptase may not increase in food anaphylaxis)

Platelet activating
factor (PAF)

Responsible for systemic mast cell activation;
high concentration of PAF and low concentrations of
PAF-acetylhydrolase may predispose to severe reaction
Low serum ACE concentrations may also contribute
to severe anaphylaxis

Eosinophils Pro-inflammatory (release mediators from their granules)
Anti-inflammatory (metabolise vasoactive substances)

Table 1 Mechanism of anaphylaxis9 13 28 51e54

Mechanism Trigger

IgE mediated Food (eg, nuts, milk, shellfish), insect venom,
b-lactams, NMBA (eg, suxamethonium), latex,
occupational allergens (wheat flour in bakers),
semen, aeroallergens

Non-IgE immune mediated (IgM or
IgG mediated cytotoxicity, immune
complexes, leukotrienes, activation
of complement, kalikrein-kinin and
coagulation cascade)

Radio-contrast media, dextran, gelatin, NSAID,
some biologics

Direct, non-immune mediated mast
cell activation

Exercise, cold, drugs (vancomycin, opioids)

IG, immunoglobulin; NMBA, neuromuscular blocking agents; NSAID, non-steroidal anti-
inflammatory drugs.

Postgrad Med J 2012;88:458e464. doi:10.1136/postgradmedj-2011-130634 459

Review
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Time is anaphylaxis 



Clinical features 
�  Presents with a range of  clinical symptoms of  

varying severity 

�  Diagnosis is made by the typical pattern of  clinical 
features with rapid progression of  symptoms, often 
with a history of  a preceding trigger 



Biphasic anaphylactic reaction 
�  Biphasic anaphylaxis 

(despite no further re-
exposure to the allergen) 
has been reported to occur 
in up to 20% of  adults 

�  Can occur as late as 24-38 
hours later 

�  1/3 can be more severe 
than the initial reaction 

CMAJ Aug 19, 2003; 169 (4): 307-312 

generally lasting less than 24 hours, involving one or more
body systems and producing one or more symptoms such as
hives, flushing, itching, angioedema, stridor, wheezing,
shortness of breath, vomiting, diarrhea, or shock.”

Clinical features

Because anaphylaxis is a generalized reaction, a wide va-
riety of clinical signs and symptoms may be observed5 (Box
1). Often, patients will describe an impending sense of
death (angor animi). Infrequently, seizures have been re-
ported during anaphylaxis. Death due to anaphylaxis usu-
ally occurs as a result of respiratory obstruction or cardio-
vascular collapse, or both. It is thought that there is a direct
correlation between the immediacy of onset of symptoms
after exposure to the triggering agent and the severity of
the episode, with the more rapid the onset, the more severe
the event.6 Any delay before the administration of epineph-
rine and a history of asthma are also significant risk factors
for anaphylactic death.7

Symptoms of anaphylaxis generally have their onset
within minutes, but occasionally occur as late as 1 hour af-
ter exposure to the offending antigen. The signs and symp-
toms may follow a uniphasic course, with resolution of
symptoms within hours of treatment, but about 20% of
anaphylactic reactions will follow a biphasic course.8 Be-
cause the initial report by Stark and Sullivan described
asymptomatic periods of 1–8 hours,8 this is the time frame
often quoted in the medical literature, although some
authors report a smaller window of 1–3 hours9,10 based on

another case series.7 Recently, the mean time to onset of
second-phase reactivity has been documented to be
10 hours.11 A number of cases have been documented of
biphasic reactivity occurring as late as 24–38 hours after the
initial manifestation of the anaphylactic reaction (Fig. 1).11–13

We have found that about one-third of the second-phase
reactions were more severe than the initial reaction, one-
third were similar and one-third were milder.11 Mortality
from biphasic reactions is possible but is not adequately
documented in the literature.

Currently, many authors recommend the administration
of corticosteroids to prevent or minimize the second phase,
as this has been demonstrated to be beneficial.14,15 However,
there have also been several documented cases of patients
who received corticosteroid therapy and yet went on to ex-
perience severe biphasic or protracted reactions.8,12 Thus,
physicians must anticipate the occurrence of severe second-
phase reactions, even when corticosteroids have been ad-
ministered. Protracted anaphylaxis, which is frequently as-
sociated with profound hypotension and sometimes lasts
longer than 24 hours, is minimally responsive to aggressive
therapy,8 and has a poor prognosis.

Differential diagnosis

In practical terms, it is not necessary to differentiate be-
tween anaphylactic and anaphylactoid reactions at the time
of patient presentation, as both respond to the same treat-
ment, however, anaphylactic shock must be differentiated
from other causes of circulatory collapse. The most com-
mon conditions that mimic anaphylaxis are vasovagal reac-
tions, which are characterized by hypotension, pallor,
bradycardia, weakness, nausea, vomiting and diaphoresis.
Urticaria, pruritus, angioedema, tachycardia and bron-
chospasm are not vasovagal responses.

Acute respiratory decompensation from severe asthma
attacks, foreign body aspiration and pulmonary embolism
can feature respiratory symptoms suggestive of anaphylaxis,
but other characteristics (e.g., pruritis, urticaria, an-
gioedema) are lacking. Hereditary angioedema, precipi-
tated by nonspecific environmental, physiological and emo-
tional stressors, usually presents with swelling of the lips,
tongue, upper airway and other mucosal surfaces, as well as
gastrointestinal symptoms such as cramping and diarrhea,
but does not involve pruritus and urticaria. As this is an au-
tosomal dominant condition, a family history of hereditary
angioedema is usually present. Other conditions such as
seizure disorders, myocardial infarction and/or arrhythmias
may infrequently present initially with similarities to ana-
phylaxis, but are readily distinguished clinically. A full dif-
ferential diagnosis is presented in Box 2.

Management

Anaphylaxis is a medical emergency that requires im-
mediate treatment. The management of acute anaphylaxis

Ellis and Day
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Fig. 1: Schematic representation of a biphasic anaphylactic re-
action. The second-phase reaction has been described as oc-
curring between 1 and 8 hours after the initial reaction, but
new evidence suggests that this second phase may occur up to
38 hours (mean 10 hours) after the initial reaction. About one-
third of the second-phase reactions are more severe, one-third
are as severe and one-third are less severe.
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Symptoms and Signs 

Anaphylaxis can sometimes be difficult to diagnose.
Patients with concomitant impaired vision or hearing, neuro-
logic disease, psychiatric illness, such as depression, sub-
stance abuse, autism spectrum disorder, attention deficit hy-
peractivity disorder, or cognitive disorders, might have
diminished awareness of anaphylaxis triggers and symp-
toms.32 At any age, concurrent use of CNS-active medica-
tions such as sedatives, hypnotics, antidepressants, and first-
generation sedating H1-antihistamines can interfere with
recognition of anaphylaxis triggers and symptoms and with
the ability to describe symptoms. In patients with concomi-
tant medical conditions, for example, asthma, chronic ob-
structive pulmonary disease, or congestive heart failure,
symptoms and signs of these diseases can also cause confu-
sion in the differential diagnosis of anaphylaxis.32

Vulnerable Patients
Anaphylaxis in pregnancy places both mother and baby

at increased risk of fatality or hypoxic/ischemic encephalop-
athy. During the first, second, and third trimesters, potential
triggers are similar to those in nonpregnant women. During labor
and delivery, anaphylaxis is usually triggered by iatrogenic
interventions such as oxytocin, or more commonly, an antimi-
crobial such as a penicillin or a cephalosporin administered to
the mother for prophylaxis of group B hemolytic streptococcal
infection in the neonate.36

In infancy, anaphylaxis can be difficult to recognize.
Infants cannot describe their symptoms. Some of the signs of
anaphylaxis are also normal daily occurrences in babies; for
example, flushing and dysphonia after crying, spitting up after
feeding, and incontinence. Healthy infants have a lower blood
pressure and a higher resting heart rate than older children and
adults do; therefore, age-appropriate criteria should be used for
documenting hypotension and tachycardia34 (Table 1).

Teens are vulnerable to anaphylaxis recurrences in the
community because of risk-taking behaviors such as fail-
ure to avoid their trigger(s) and failure to carry self-
injectable epinephrine.31

Middle-aged and elderly patients are at increased risk
of severe or fatal anaphylaxis because of known or subclin-
ical cardiovascular diseases and the medications used to treat
them.39–41,46,47 In the healthy human heart, mast cells are
present around the coronary arteries and the intramural ves-
sels, between the myocardial fibers, and in the arterial
intima.39 In patients with ischemic heart disease, the number
and density of cardiac mast cells is increased in these areas,
and in addition, mast cells are present in the atherosclerotic
plaques. During anaphylaxis, histamine, leukotrienes, PAF,
and other mediators released from cardiac mast cells contribute
to vasoconstriction and coronary artery spasm.39 Anaphylaxis
can present as an acute coronary syndrome (ACS) (angina,

TABLE 2. Symptoms and Signs of Anaphylaxis

Skin, subcutaneous tissue, and mucosaa,b,c

Flushing, itching, urticaria (hives), angioedema, morbilliform rash, pilor erection
Periorbital itching, erythema and edema, conjunctival erythema, tearing
Itching of lips, tongue, palate, and external auditory canals; and swelling of lips, tongue, and uvula
Itching of genitalia, palms, and soles

Respiratorya

Nasal itching, congestion, rhinorrhea, sneezing
Throat itching and tightness, dysphonia, hoarseness, stridor, dry staccato cough
Lower airways: increased respiratory rate, shortness of breath, chest tightness, deep cough, wheezing/bronchospasm, decreased peak expiratory flow
Cyanosis
Respiratory arrest

Gastrointestinala

Abdominal pain, nausea, vomiting (stringy mucus), diarrhea, dysphagia
Cardiovascular systema

Chest pain
Tachycardia, bradycardia (less common), other arrhythmias, palpitations
Hypotension, feeling faint, urinary or fecal incontinence, shock
Cardiac arrest

Central nervous systema

Aura of impending doom, uneasiness (in infants and children, sudden behavioral change, eg. irritability, cessation of play, clinging to parent); throbbing
headache (pre-epinephrine), altered mental status, dizziness, confusion, tunnel vision

Othera

Metallic taste in the mouth
Cramps and bleeding due to uterine contractions in females

aSudden onset of symptoms and signs is characteristic of anaphylaxis.
bThe purpose of listing signs and symptoms in this Table is to aid in prompt recognition of the onset of anaphylaxis and to indicate the possibility of rapid progression to

multi-organ system involvement, not to grade severity.
cSkin and mucosal symptoms are reported to occur in 80–90% of patients with anaphylaxis, respiratory tract involvement in up to 70%, gastrointestinal tract involvement in up

to 45%, cardiovascular system involvement in up to 45%, and central nervous system involvement in up to 15%.
Symptom patterns vary from one patient to another, and even in the same patient, from one anaphylactic episode to another. Only a few symptoms might be present.
Adapted from references 2, 22–25, 31, 32.

WAO Journal • February 2011 WAO Anaphylaxis Guidelines
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Symptoms 
�  “Angor animi” (sense of  impending doom) is 

common 

�  Infrequently, seizures have been reported 

�  Death is usually due to 
�  Respiratory obstruction 
�  Cardiovascular collapse 



Symptom frequency 

obstruction from edema. Gastrointestinal
manifestations (e.g., nausea, vomiting, diar-
rhea, abdominal pain) and cardiovascular
manifestations (e.g., dizziness, syncope, hypo-
tension) affect about one third of patients.
Headache, rhinitis, substernal pain, pruritus,
and seizure occur less frequently.

Symptom onset varies widely but generally
occurs within seconds or minutes of exposure.
Rarely, anaphylaxis may be delayed for several
hours. Anaphylaxis can be protracted, lasting
for more than 24 hours, or recur after initial
resolution.5,6

Etiology
The common etiologies of anaphylaxis in-

clude drugs, foods, insect stings, and physical
factors/exercise (Table 3).2 Idiopathic anaphy-
laxis (or reacting where no cause is identified)
accounts for up to two thirds of persons who
present to an allergist/immunologist.

Approximately one third of anaphylactic
episodes are triggered by foods such as shell-
fish, peanuts, eggs, fish, milk, and tree nuts
(e.g., almonds, hazelnuts, walnuts, pecans);
however, the true incidence is probably under-
estimated. A patient may underestimate the
importance of a food antigen, or the antigen
may be one of many ingredients in a complex
product. Some persons may react just by han-
dling the culprit food.

Another common cause of anaphylaxis is a
sting from a fire ant or Hymenoptera (bee,
wasp, hornet, yellow jacket, and sawfly).
Approximately 40 to 100 deaths per year in the
United States result from insect stings, and up
to 3 percent of the U.S. population may be
sensitized.1,2 A history of systemic reaction to
an insect sting and positive venom skin test
confers a 50 to 60 percent risk of reaction to
future stings.7

Aspirin and other nonsteroidal anti-inflam-
matory drugs (NSAIDs) may produce a range
of reactions, including asthma, urticaria,
angioedema, and anaphylactoid reactions.
“Aspirin sensitivity” affects about 10 percent
of persons with asthma, particularly those
who also have nasal polyps. Overall, aspirin
accounts for an estimated 3 percent of ana-
phylactic reactions.8 Symptoms may start
immediately or several hours after ingestion.
Sensitive persons may have similar reactions
to NSAIDs  antigenically unrelated to aspirin
and must take only acetaminophen for mild
pain or fever.

At one time penicillin was probably the
most common cause of anaphylaxis. Between
one and five per 10,000 patient courses with
penicillin result in allergic reactions, with one
in 50,000 to one in 100,000 courses having a
fatal outcome, accounting for 75 percent of
anaphylactic deaths in the United States.9-11

Latex allergy has become a significant prob-
lem since the widespread adoption of univer-
sal precautions against infection. Eight to 17

1326 AMERICAN FAMILY PHYSICIAN www.aafp.org/afp VOLUME 68, NUMBER 7  /  OCTOBER 1, 2003

TABLE 2
Frequency of Signs and Symptoms 

Signs and symptoms Frequency (%)

Urticaria, angioedema 88
Dyspnea, wheeze 47
Dizziness, syncope, hypotension 33
Nausea, vomiting, diarrhea, 30

cramping abdominal pain
Flush 46
Upper airway edema 56
Headache 15
Rhinitis 16
Substernal pain 6
Pruritus without rash 4.5
Seizure 1.5

Adapted with permission from Lieberman P. Ana-
phylaxis and anaphylactoid reactions. In: Middleton
E, ed. Allergy: principles and practice. 5th ed. St.
Louis: Mosby, 1998:1079-89.

“Aspirin sensitivity” affects about 10 percent of persons with
asthma, particularly those who also have nasal polyps.

Am Fam Physician 2003; 68: 1325-32 



Special circumstances 
�  In severe anaphylaxis, rapid cardiovascular 

compromise and shock can occur without preceding 
cutaneous features 

�  Patients in the ICU or OR 
�  Show atypical manifestations 
�  Patients cannot voice their symptoms (sedated or 

intubated) 
�  First symptom will be hypotension or shock 



Severe Anaphylaxis 
�  Risk factors 

�  Asthma (5.2 times higher rate of  shock) 
�  Age < 5 
�  Medications: B-Blockers, ACEI, NSAIDS 
�  Chronic respiratory diseases 
�  Mastocytosis 
�  Alcohol 
�  Vitamin D insufficiency (correlation with latitude and 

anaphylaxis) 
�  Emotional stress 
�  Fever 
�  Exercise 
�  Delay in Epinephrine administration (80-87% of fatal cases) 

Clin Exp Allergy 2011; 41: 923-938 
WAO J 2011; 4: 13-37 
J Allergy Clin Immunol 2011; 125: S161-S181 
Pediatr Allergy Immunol 2011; 22: 813-819 



Anaphylaxis and the heart 
�  May be complicated by MI and arrhythmia without 

any underlying cardiac pathology and in the 
absence of  Epinephrine administration 

Due to… 
�  Tachycardia 
�  Vasodilatation and relative volume depletion 

�  Leading to empty vena cava syndrome 

�  Coronary hypoperfusion 

�  PEA if  severe refractory shock 



agents such as the monoclonal antibodies cetuximab, ritux-
imab, infliximab, and rarely, omalizumab.72,75–77 In addition,
anaphylaxis can be triggered by contaminants in medications,
for example, oversulfated chondroitin sulfate in heparin,78

and by herbal formulations.79

Diagnostic agents that are relatively commonly triggers
of anaphylaxis include radiocontrast media (RCM)24,80 and
medical dyes such as fluorescein. Peri-operative interventions
that trigger anaphylaxis include suxamethonium, rocuronium,
and other neuromuscular blocking agents; thiopental, propo-
fol, and other hypnotics; opioids, antimicrobials, protamine,
chlorhexidine, latex, and colloid plasma expanders such as
dextran.24,81,82 Anaphylaxis is also potentially triggered by
allergen skin tests (especially intradermal tests), challenge/
provocation tests with food or medication, allergen-specific

immunotherapy, and medication desensitization.33,59,72,73,83,84

Natural rubber latex (NRL) potentially triggers anaphylaxis
in healthcare settings where it is found in equipment such as
airway masks, endotracheal tubes, blood pressure cuffs, and
stethoscope tubing, and supplies such as disposable gloves,
catheters, adhesive tape, tourniquets, and vials with NRL
closures. NRL can also trigger anaphylaxis in community
settings, where it is found in disposable gloves, condoms, infant
pacifiers, balloons, toys, sports equipment, and other articles; in
some NRL-sensitive patients, cross-reacting foods also trigger
anaphylaxis.24 Importantly, vaccines to prevent infectious dis-
ease rarely trigger anaphylaxis.85

Occupational allergens such as bee venom in bee-
keepers and latex in healthcare workers can trigger ana-
phylaxis.24,68,69 Uncommonly, in atopic women, seminal

FIGURE 1. Patient factors that
contribute to anaphylaxis. Age-
related factors, concomitant
diseases, and concurrent medi-
cations potentially contribute
to severe or fatal anaphylaxis.
Co-factors potentially amplify
anaphylaxis. Multiple factors
and co-factors likely contribute
to some anaphylactic episodes
(2,8–13,31–47,57). Atopic diseases
are a risk factor for anaphylaxis
triggered by food, exercise,
and latex, but not for anaphy-
laxis triggered by insect stings
and medications. Beta-block-
ers: beta-adrenergic blockers;
ACE inhibitors: angiotensin-
converting enzyme inhibitors.

Simons et al WAO Journal • February 2011

© 2011 World Allergy Organization16
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Lab tests 
Assay Timing Comments 

Total Tryptase 15min-3h 
from 
symptom 
onset 

•  Consider measuring levels in 
accurately timed serial blood 
samples during the anaphylactic 
episode 

•  Compare levels measured during the 
episode with baseline level 

•  Increased levels compared with basal 
levels confirms anaphylaxis 

•  Normal levels in the first sampling 
does not rule out anaphylaxis 

Histamine 15min-1h of  
symptom 
onset 

•  Measure histamine and its metabolite 
N-Methylhistamine in a 24-h urine 
sample 



Serum Tryptase 
�  Useful when diagnosing anaphylaxis to objectively 

look for mast cell activation 

�  Peak at 1-2h after onset 

�  Elevation persists several hours 

�  First level should be measured immediately on 
arrival to the ED 

�  A second level should be measured 1-2h after the 
onset  



Serum Tryptase 
�  Elevated Tryptase is also found in: 

�  Acute myelocytic leukemia 

�  Myelodysplastic syndromes 
�  End-stage renal disease with endogenous stem cell 

factor elevation 

�  Lack of Tryptase elevation in food-induced anaphylaxis 



Serum Histamine 
�  Short half-life 

�  Peaks at 5 minutes 

�  Remains elevated for 30-60  minutes 

�  Handling process is complicated and the samples 
require careful treatment 
�  Not routinely available 



Practice gaps 



REVIEW ARTICLE

Gaps in anaphylaxis management at the level of
physicians, patients, and the community: a systematic
review of the literature
M. Kastner1, L. Harada2 & S. Waserman3

1Department of Health Policy, Management and Evaluation, Faculty of Medicine, University of Toronto Ontario; Canada; 2Anaphylaxis

Canada, Toronto Ontario, Canada; 3Department of Medicine, Clinical Immunology and Allergy, McMaster University, Hamilton, ON, Canada
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Management of anaphylaxis can be a challenge for several rea-
sons. Allergic reactions can be severe, are often unexpected,
and can progress quickly (1). Although definitions of anaphy-
laxis exist: ‘a serious allergic reaction that is rapid in onset and
may cause death’ (United States) (2), and ‘a severe, life-threat-
ening, generalized or systemic hypersensitivity reaction’
(Europe) (3), they may not be universally accepted or have
poor uptake by practitioners because anaphylaxis symptoms
are nonspecific and its presentation can be variable (3). Addi-
tionally, the lack of a clear definition of anaphylaxis can also
hamper studies investigating the epidemiology and pathophysi-
ology of this disorder (2). Another challenge is that there is no
single diagnostic test that can be used routinely to identify ana-
phylaxis in clinical practice (4, 5). The focus of management
has mostly been on the acute episode, with little attention
given by physicians to the long-term management of patients

at risk for anaphylaxis (4, 5). However, evidence shows that
both immediate and long-term anaphylaxis management are
inadequate in all settings (1, 6). Factors contributing to this
care gap are poor training of primary care physicians (7), lack
of access to epinephrine auto-injectors and specialist advice (7,
8), problems in school-based management (9), and a lack of
anaphylaxis preventative strategies for patients and caregivers
(10). This is compounded by conflicting information in guide-
lines about management, which are often anecdotal and
nonevidence-based (1). There is also a general lack of agree-
ment among clinicians on the appropriate dose and route of
epinephrine administration, and which anaphylaxis manage-
ment strategies are the most appropriate (11).

The first step toward closing these gaps is to investigate
the current state of anaphylaxis management across different
populations and settings. The objective of this study was to
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Abstract

Diagnosis and management of anaphylaxis can be a challenge because reactions are
often unexpected and progress quickly. The focus of anaphylaxis management has
mostly been on the acute episode, with little attention given to the long-term man-
agement of patients at risk. This is compounded by conflicting information in cur-
rent guidelines and a general lack of agreement among clinicians about which
management strategies are the most appropriate. We systematically reviewed the lit-
erature to identify and summarize studies that investigated gaps in anaphylaxis man-
agement. Our search included MEDLINE, EMBASE, CINAHL, and Evidence-
Based Medicine Reviews. Studies were included if they addressed an outcome
describing gaps in anaphylaxis knowledge, education, anaphylaxis management, and
quality of life (QOL). Populations of interest were health care professionals involved
in the care of patients at risk for anaphylaxis, and patients of any age, their parents,
caregivers, and teachers in primary care, hospital or community settings. Of 5014
citations that were identified, the final 59 studies (selected from 75 full-text articles)
met the inclusion criteria. Two hundred and two gaps were identified and classified
according to major themes: gaps in knowledge and anaphylaxis management (physi-
cians and patients); gaps in follow-up care (physicians); and QOL of patients and
caregivers. Findings from this systematic review revealed gaps in anaphylaxis man-
agement at the level of physicians, patients, and the community. Findings will be
used to provide a basis for developing interventional strategies to help address these
deficiencies.

Allergy

Allergy 65 (2010) 435–444 ª 2009 John Wiley & Sons A/S 435



Gaps in anaphylaxis management 
Gaps Setting 

Lack of  knowledge •  Signs and symptoms or 
correctly diagnose 

•  Auto-injectors 
•  How to use 
•  Correct dose 
•  Route of  admin 
•  Inadequate training 

to patients on how to 
use 

•  Army hospital 
•  Pediatric allergy hospital 
•  Tertiary pediatric 

hospitals 
•  General hospitals 
•  Community hospitals 

Anaphylaxis management •  Infrequent treatment with 
Epinephrine 

•  Delayed administration of  
Epinephrine 

•  Pediatric allergy clinic 
•  Allergy clinic 
•  Children’s hospitals 

Follow-up care •  Infrequent prescription of  
Epinephrine auto-injectors 

•  No referral to an allergist 
after an acute episode 

•  EDs 
•  Tertiary pediatric 

hospitals 
•  Pediatric and general 

practices 

Allergy 2010; 65: 435-444 



Emergency Department Gaps 

ü  16%  to 27% of  these 
patients received a 
prescription for self-
injectable epinephrine1,2 

1.	  Clark	  S,	  et	  al:	  J	  Allergy	  Clin	  Immunol	  2004;	  113(2):347-‐52.	  
2.	  Clark	  S,	  et	  al:	  J	  Allergy	  Clin	  Immunol	  2005;	  116(3):643-‐9.	  

ü  12% to 16% of patients received treatment 
with epinephrine at ED1,2 



Emergency Department Gaps 

ü  15% to 40% of  patients 
given instructions to avoid 
the offending allergen 

1.	  Clark	  S,	  et	  al:	  J	  Allergy	  Clin	  Immunol	  2004;	  113(2):347-‐52.	  
2.	  Clark	  S,	  et	  al:	  J	  Allergy	  Clin	  Immunol	  2005;	  116(3):643-‐9.	  

ü  12% to 20% of  patients had documentation of 
referral to an allergist 



Patient Gaps 

ü  Lack of  information of  food allergen 
avoidance1 

ü  No anaphylaxis management plan1,2 

ü  Receive inadequate or no instruction 
or training on how to use auto-
injectors1 

ü  Do not carry, or unavailable at the 
time of  reaction1,2 

ü  Carry epinephrine but do not use it1 

1.	  Kastner	  M,	  et	  al:	  Allergy	  2010;	  65(4):435-‐44.	  
2.	  Gold	  MS,	  et	  al:	  J	  Allergy	  Clin	  Immunol	  2000;	  106(1	  Pt	  1):171-‐6.	  



Gaps in anaphylaxis management 

Allergy 2010; 65: 435-444 

�  Insufficient knowledge of  anaphylaxis and its 
management across all settings 

�  Insufficient knowledge on how to use an 
Epinephrine auto-injector 

�  Lack of  clarity among physicians on how to 
manage a patient at risk of  anaphylaxis 
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Management of anaphylaxis in primary care: Canadian
expert consensus recommendations
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Evidence shows that anaphylaxis is often managed inade-
quately, regardless of setting (1–3). This has led to a care gap
for patients at risk for anaphylaxis. Diagnosis and manage-
ment are challenging because reactions may be quick, often
unexpected and severe (1), and there is no single test to
diagnose anaphylaxis in routine clinical practice (4). Another
contributing factor to the care gap is that although defini-

tions of anaphylaxis exist (5, 6), they may not be universally
accepted. Lack of a clear definition can impair the accurate
diagnosis of anaphylaxis and identification of cases (2) and
lead to under-diagnosis (5), under-reporting, and under-
documentation (7–9). Inconsistencies in the definition of
anaphylaxis can also hamper the quality of information that
physicians provide to patients and their caregivers and result
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Abstract

Background: Anaphylaxis is often managed inadequately. We used findings from a
systematic review of gaps in anaphylaxis management to develop evidence-based
recommendations for gaps rated as clinically important by a panel of Canadian
allergy experts.
Methods: The nominal group technique (NGT) consensus methodology was used to
develop evidence-based recommendations for the management of anaphylaxis in
primary care. Physician-specific gaps from our systematic review were prioritized by
consensus meeting participants in two rounds, which involved the rating, discussion,
and re-rating of gaps. Using current anaphylaxis guidelines, recommendations were
then developed for each category of gaps that were identified by the panel as clini-
cally important.
Results: Thirty unique physician gaps from the systematic review were categorized
according to gaps of knowledge and anaphylaxis practice behaviors. The panel rated
diagnosis of anaphylaxis, and when and how to use epinephrine auto-injectors as
clinically important knowledge gaps; and rated infrequent or delayed epinephrine
administration, low rate of auto-injector prescription, and infrequent or no referrals
to allergy specialists after a reaction as important practice behavior gaps. Evidence
from four guidelines was used to support the consensus recommendation statements
for three resulting categories of gap themes: anaphylaxis management, epinephrine
use, and follow-up care.
Conclusion: We used an NGT consensus methodology to develop an educational
resource for primary care physicians and allergists to better understand how to
manage patients with anaphylaxis. Next steps include testing our findings against
observed data in primary care settings and to develop other strategies or tools to
overcome gaps in anaphylaxis management.
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30 Primary Care gaps 
Knowledge gaps 

�  Patients are not Dx accurately 

�  Patients are unsure when or how to use auto-
injectors 

�  Parents of  children with allergies have unmet 
information needs from their physicians 

�  Inadequate knowledge of  anaphylaxis 

�  Few physicians know how to use auto-
injectors 

�  Lack of  knowledge on appropriate dosage of  
Epinephrine 

�  Confusion on appropriate route for 
Epinephrine 

�  Patients are not given action plans 

Practice Behavior gaps 
�  Few patients are being referred to a specialist 

after an allergic reaction 

�  Epi not given or administration was delayed 

�  Epi use was infrequent 

�  Patients receive no instruction on how to use the 
auto-injectors 

�  Epi auto-injectors prescription rate is low 

�  Few patients are given accurate information  and 
advice by their GPs about managing anaphylaxis 

�  Lack of  follow-up is common 

�  Few patients are given discharge instructions 
from the ED 

�  Physicians did  not think that going to the 
hospital was necessary after taking Epinephrine 
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Evidenced-based recommendations 
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Discussion

Using the NGT consensus methodology, participants of the
expert group panel prioritized gaps in anaphylaxis manage-
ment according to what they considered to be the most clin-
ically important and relevant gaps that should be addressed
in primary care. The NGT was a useful methodology for
obtaining consensus between participants for identifying,
clarifying, and quantifying the relative importance of knowl-
edge and practice behavior gaps in anaphylaxis man-
agement. Previous studies have shown that the NGT
methodology allows for the systematic organization of infor-
mation and has been successfully used in studies of quality
of care (18), health education (67), and in the formulation
of treatment guidelines (20, 68, 69). However, the informa-
tion in the current study is not intended to provide the
‘correct’ answers to problems in anaphylaxis management,
nor should it be used as a ‘guideline’ or a replacement of
rigorous scientific reviews in anaphylaxis management (17).
Rather, we suggest that the evidence-based recommendation
statements listed in Table 3 be used as an educational
resource for primary care physicians to better understand
how to manage patients with anaphylaxis. Furthermore, the
recommendation statements can also be useful for allergy
specialists as a tool for continuing medical education
(CME) to facilitate the translation of anaphylaxis knowl-
edge to practice for primary care physicians.

Our study had some limitations. First, the NGT consensus
methodology has the potential for selection bias because the
willingness to participate in expert panels tends to produce
homogeneous groups (70), which can bias the random varia-
tion in panel behavior (71). We addressed this potential bias
by including a regional representation of experts in both
adult and pediatric allergy from physicians across Canada.
We also ensured primary care representation by selecting at
least one family physician to participate in the study. It
should also be emphasized that the consensus methods used
in this study should be regarded more as a means for struc-
turing group communication rather than as methodology to

provide ‘answers’, as there is a potential to place greater
reliance on the results than warranted. The success of the
NGT relies on keeping the balance between the extent to
which the panel considers working through the problem (e.g.
rating anaphylaxis management gaps) and the minimization
of professional interests or dominating individuals during the
collective decision process (17). We maintained this balance
by attempting to select participants with no particular inter-
ests or preconceived opinions and selected an experienced
facilitator to lead the group so that individual participants
could have equal opportunity to express their views.

Another possible limitation of our study is that the evi-
dence supporting the recommendations is not the best quality
of evidence such as from randomized controlled trials.
However, most anaphylaxis literature is more appropriately
evaluated in epidemiologic studies that assess risk factors and
long-term rare outcomes such as in cross-sectional and cohort
studies. In fact, prospective, placebo-controlled trials in ana-
phylaxis research are largely lacking, because they are difficult
to conduct and unethical in most cases. This is evidenced by a
recent systematic review that attempted to assess the benefits
and harms of adrenaline in the emergency treatment of ana-
phylaxis, but failed to retrieve any randomized or quasi-
randomized trials (72). Controlled studies are also difficult to
conduct because anaphylactic reactions are relatively uncom-
mon or under-recognized, are unpredictable and can occur in
healthcare settings even if preventive efforts are established
(73). Furthermore, there is great variability among patients
for the clinical presentation of anaphylaxis. Patients vary in
the onset of symptoms after exposure (from minutes to
hours), the number and severity of symptoms (from mild to
fatal within minutes) (74), and the exposure may be fatal even
if optimal treatment is provided immediately (1).

Lastly, we may not have used all available evidence to
support the recommendation statements. We limited our
evidence to current clinical practice guidelines published in
core clinical journals identified in MEDLINE as well as
guideline literature suggested by experts in the panel. How-
ever, it is unlikely that evidence from other guideline papers

Table 4 Classification of levels of evidence and strength of recommendation*

Category of

evidence Description

Strength of

recommendation Description

Ia Evidence from meta-analysis or randomized

controlled trials

A Directly based on category I evidence

Ib Evidence from at least one RCT

IIa Evidence from at least one controlled

study without randomization

B Directly based on category II evidence or extrapolated

recommendation from category I evidence

IIb Evidence from at least one other type of

quasi-experimental study

III Evidence from nonexperimental descriptive

studies, such as comparative studies

C Directly based on category III evidence or extrapolated

recommendation from category I or II evidence

IV Evidence from expert committee reports or

opinions or clinical experience of respected

authorities or both

D Directly based on category IV evidence or extrapolated

recommendation from category I, II, or III evidence

*Lieberman P, et al. The diagnosis and management of anaphylaxis: An updated practice parameter. JACI 205;S483–523.
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Table 3 Evidence-based consensus recommendation statements

Strength of

recommendation*

Anaphylaxis management

How do I identify the signs and symptoms of anaphylaxis? C

Conduct a detailed history in all individuals who have had a known or suspected

anaphylactic episode including (66)

Nature of symptoms during event

Agents encountered before reaction

Ingestion of food or drugs

Preceding bite or sting

Complete sequence of events

Activities preceding event such as exercise, sexual activity

Prompt recognition of acute onset of systemic symptoms including (5, 64) C

Mouth: Itching, swelling of lips/tongue

Throat: Itching, tightness, closure, hoarseness

Skin: Itching, hives, eczema, swelling, flushing

Gut: Vomiting, diarrhea, abdominal pain

Lung: Shortness of breath, cough, wheeze

Heart: Hypotension, dizziness, syncope, tachycardia

Neuro (or head): Lightheadedness

Other: Feeling of impending doom, anxiety

How do I treat anaphylaxis? D

Epinephrine is the drug of choice for anaphylaxis (5, 58, 64, 66)

Antihistamines should not be used as first-line treatment for anaphylactic reactions (5, 66)

Prescribing epinephrine auto-injectors (5, 64, 66) D

Prescribe epinephrine auto-injector to

All patients who have experienced anaphylaxis previously (64, 66)

Anybody who has ANY rapid onset systemic allergic reaction (GI, respiratory, cardiac)

or diffuse hives to any food or stings (5, 64)

Anybody who has ANY rapid onset (i.e., minutes to hours) reaction of any severity to

highest risk foods such as peanut, tree nuts, fish, shellfish, sesame (5, 64)

Additional high risk factors which support the need for epinephrine (64)

Previous need for epinephrine or hospitalization

Repeated reactions to the suspected food

Symptoms caused by minute quantities of allergenic foods

Age (teens and young adults)

Allergic reaction with exercise

Significant medical conditions (e.g., asthma, cardiovascular disease)

Acute treatment with epinephrine (5, 58, 64, 66)

ANY critically ill patient, treatment of anaphylaxis begins with rapid assessment of airway,

breathing and circulation (5, 58, 64, 66)

C

Patient should receive epinephrine immediately (5, 58, 64, 66) D

No contraindication to the use of epinephrine, if uncertain, err on the side of treatment (58, 64) C

All patients receiving emergency epinephrine must be transported to hospital immediately for

evaluation and observation (e.g. 911) (5, 58, 64, 66)

D

Additional epinephrine must be available during transport to hospital. A second dose may be

administered 5–20 min after the first dose is given if symptoms have not improved (58, 66)

D

Patients with asthma (64)

Asthmatics, especially those with poorly controlled asthma are at increased risk of a fatal

allergic reaction

C

Anaphylaxis may be mistaken for asthma exacerbation and inappropriately treated solely with asthma

inhalers

C–D

If there are ongoing asthma symptoms in an individual with known anaphylaxis, epinephrine should be

given

D
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consisted of searching the bibliographic database MEDLINE
(up to November 2008). The MeSH terms and text words for
‘guidelines’ were combined with the Boolean operator ‘OR’,
and then ‘AND-ed’ with the term ‘anaphylaxis’. This yield
was then limited to English language and core clinical jour-

nals. The final article yield combined with guidelines that
were recommended by the panel during the nominal group
meeting was used as evidence to support the recommendation
statements. Table 4 shows the strength of the recommenda-
tion that was assigned to each statement.

Table 3 (Continued )

Strength of

recommendation*

Epinephrine use

What is the correct dose? D

Acute care setting (5, 64, 66)

Dosing of epinephrine is 0.01 mg/kg up to a maximum of 0.5 mg

Administer intramuscularly for every 5–20 min as necessary

Patient self-administration of auto-injectors (64) D

>25 kg = 0.30 mg

<25 kg = 0.15 mg

What is the correct route of administration and positioning? A

Intramuscular administration (5, 58, 66)

A more rapid absorption and higher plasma epinephrine levels when epinephrine is

administered intramuscularly in the anterior-lateral thigh with an auto-injector when

compared with values after subcutaneous administration

Positioning of the patient (5, 58, 66) C

Patients in anaphylactic shock should be placed in a recumbent position with the lower

extremities elevated unless precluded by shortness of breath or vomiting

Follow-up care

What happens after an anaphylactic reaction? C

Observation (5)

After treatment of an anaphylactic reaction, patients should be observed because the

reaction might recur as the effect of epinephrine wears off and because of the risk of

a biphasic reaction

A biphasic reaction occurs in 1–20% of anaphylactic reactions ranging from 1 to 72 h

Recommend observation periods be individualized on the basis of the severity of the initial

reaction, reliability of the patient, and access to care (consider observing patients for 4–6 h

postanaphylactic reaction; consider prolonged observation times or hospital admission for

patients with severe or refractory symptoms)

Referral to an Allergist (5, 66) D

After acute anaphylaxis, patients should be assessed for future risk for anaphylaxis (5, 66)

Anybody who has ANY rapid onset systemic allergic reaction (GI, respiratory, cardiac) or

diffuse hives to any food or stings

Anybody who has ANY rapid onset (i.e., minutes to hours) reaction of any severity to

highest risk foods such as peanut, tree nuts, fish, shellfish, sesame

If uncertain, refer patient to allergist for evaluation (66)

What do patients need to know about their anaphylaxis? C

All patients should receive information about how to avoid the precipitating allergen (if known) (5, 66)

At prescription of an epinephrine auto-injector, healthcare providers must demonstrate to the

patient how to and when to use the device (64)

D

Family physicians are encouraged to provide training on how to use an epinephrine auto-injector (66) D

Patients require repeated follow-up education/demonstrations on how to use devices (66) D

Suggest learning more about anaphylaxis through patient support groups (5, 64, 66) D

Provide general information about food allergy and specific information about how to read food labels

(especially about peanut, tree nuts, milk, egg, shellfish, fish, sesame, soy and wheat) (66)

C

A comprehensive anaphylaxis action plan should be prepared which defines roles and responsibilities

and emergency protocol (5, 64, 66)

D

*Indicates strength of recommendation according to Lieberman et al. The diagnosis and management of anaphylaxis: An updated practice

parameter. JACI 205;S483–523.
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Anaphylaxis Protocol 

ü  4-year retrospective/prospective study 

ü  Anaphylaxis Protocol based on EAACI Position 
Paper 

ü  Education provided to Residents and ER team 

Arroabarren	  E,	  et	  al:	  Pediatr	  Allergy	  Immunol	  2011;	  22(7):708-‐14.	  



Anaphylaxis Protocol 

Improvements in: 
•  Epinephrine use – 27% vs. 57.5% 

•  Epinephrine prescription – 6.7% vs. 57.5% 

•  Length of  stay – 2.5 vs. 9 hours 

Reduction in: 
•  Corticosteroid monotherapy – 29% vs. 3% 

•  Patients discharged without follow-up with allergist – 69% 
vs. 22% 

Arroabarren	  E,	  et	  al:	  Pediatr	  Allergy	  Immunol	  2011;	  22(7):708-‐14.	  



Anaphylaxis Protocol 

“The application of the anaphylaxis protocol 
substantially improved the physicians’ skills 
to manage this emergency in the Pediatric 
Emergency Unit” 

Arroabarren	  E,	  et	  al:	  Pediatr	  Allergy	  Immunol	  2011;	  22(7):708-‐14.	  



McMaster	  University	  Pediatric	  ER	  Anaphylaxis	  Treatment	  Plan.	  Unpublished.	  

Epinephrine	  0.01	  mg/kg	  
(0.01	  mL/kg	  of	  1:1000)	  
Max	  0.5	  mg/dose	  
-‐ Give	  IM	  in	  anterolateral	  thigh	  
-‐ May	  repeat	  q	  5-‐15	  minutes	  PRN	  

Supplementary	  Medica=ons	  
-‐  DiPHENhydramine	  (Benadryl)	  1	  mg/kg	  IV/IM/PO	  q4h	  PRN	  (max	  50	  mg/dose)	  
	  or	  Ce=rizine	  (ReacZne)	  (<6	  mos	  -‐	  2	  yrs	  =	  2.5mg;	  2	  -‐	  5	  yrs	  =	  5	  mg;	  >5	  yrs	  =	  10	  mg)	  PO	  daily	  
-‐  Rani=dine	  1	  mg/kg	  IV/IM	  q8h	  PRN	  (max	  50	  mg/dose	  IV)	  or	  2	  mg/kg	  PO	  q12h	  PRN	  (max	  150	  mg/dose	  PO)	  
-‐ MethylPREDNISolone	  (Solu-‐Medrol)	  1	  mg/kg	  IV/IM	  q6h	  PRN	  (max	  125	  mg/dose)	  
	  or	  Prednisone	  1	  mg/kg	  PO	  daily	  (max	  75	  mg/dose)	  

ANAPHYLAXIS	  IS	  LIKELY	  WHEN	  2	  
THE	  FOLLOWING	  SYSTEMS	  ARE	  
INVOLVED	  
•  CUTANEOUS	  
•  RESPIRATORY	  
•  GASTROINTESTINAL	  
•  CARDIOVASCULAR	  

ENSURE	  ABCs	  
–  Consider	  intuba=on	  if	  airway	  
compromise	  

–  100%	  02	  
–  IV	  NS	  20	  mL/kg	  repeat	  2-‐3	  
Zmes	  as	  necessary	  

–  2nd	  IV	  
–  Monitors	  

Persis=ng	  Airway	  Compromise	  
– Salbutamol	  	  100	  mcg	  4	  -‐	  8	  puffs	  or	  Nebulized	  	  
Salbutamol	  2.5	  –	  5	  mg	  (of	  5	  mg/mL)	  in	  3	  mL	  NS	  q20minutes	  PRN	  
– Nebulized	  Epinephrine	  2.5	  –	  5	  mg	  of	  1:1000	  q20minutes	  PRN	  x	  3	  
– Consider	  intuba=on	  
– PICU	  Assessment	  

Persis=ng	  Cardiovascular	  Compromise	  
–  Epinephrine	  IV	  Infusion	  0.1	  -‐	  1	  mcg/kg/min	  
–  PICU	  Assessment	  

Resolu=on	  of	  Symptoms	  
–  Consider	  Observa=on	  in	  ER/CDU	  for	  8-‐10	  hours	  (or	  consider	  admission	  if	  

severe	  reacZon,	  previous	  biphasic	  reacZon,	  asthma	  etc.)	  
–  Self-‐Injectable	  Epinephrine	  PrescripZon,	  Training	  and	  Training	  Kit	  
–  Oral	  An=histamine/Glucocor=coid	  PrescripZon	  for	  3	  days	  
–  Pediatric	  Allergy	  Referral	  
–  Anaphylaxis	  AcZon	  Plan	  

McMaster Pediatric ER 
Anaphylaxis Treatment Plan 



McMaster	  University	  Pediatric	  ER	  Anaphylaxis	  Treatment	  Plan.	  Unpublished.	  

Supplementary	  Medica=ons	  
-‐  DiPHENhydramine	  (Benadryl)	  1	  mg/kg	  IV/IM/PO	  g4h	  PRN	  (max	  50mg/dose)	  
	  or	  Ce=rizine	  (ReacZne)	  (<6mos-‐2yrs	  =	  2.5mg;	  2-‐5	  yrs	  =	  5mg;	  >5	  yrs	  =	  10mg)	  PO	  daily	  
-‐  Rani=dine	  1	  mg/kg	  IV/IM	  q8h	  PRN	  (max	  50mg/dose	  IV)	  or	  2	  mg/kg	  PO	  	  q12h	  PRN	  (max	  150mg/kg	  dose	  PO)	  
-‐ MethylPREDNISolone	  (Solu-‐Medrol)	  1mg/kg	  IV/IM	  q6h	  PRN	  (max	  125mg/dose)	  
	  or	  Prednisone	  1mg/kg	  PO	  daily	  (max	  75mg/dose)	  

ANAPHYLAXIS	  IS	  LIKELY	  WHEN	  2	  
THE	  FOLLOWING	  SYSTEMS	  ARE	  
INVOLVED	  
1. CUTANEOUS	  
2. RESPIRATORY	  
3. GASTROINTESTINAL	  
4. CARDIOVASCULAR	  

ENSURE	  ABCs	  
–  Consider	  intuba=on	  if	  airway	  
compromise	  

–  100%	  02	  
–  IV	  NS	  20	  mL/kg	  repeat	  2-‐3	  
Zmes	  as	  necessary	  

–  2nd	  IV	  
–  Monitors	  

Persis=ng	  Airway	  Compromise	  
–  Salbutamol	  	  100mcg	  4-‐8	  puffs	  or	  Nebulized	  	  

Salbutamol	  2.5	  -‐	  5	  mg	  (of	  5	  mg/mL)	  in	  3mL	  NS	  q20minutes	  PRN	  
–  Nebulized	  Epinephrine	  2.5	  -‐	  5	  mg	  of	  1:1000	  q20minutes	  PRN	  x	  3	  
–  Consider	  intuba=on	  
–  PICU	  Assessment	  

Persis=ng	  Cardiovascular	  Compromise	  
–  Epinephrine	  IV	  Infusion	  0.1-‐1	  mcg/kg/min	  
–  PICU	  Assessment	  

Resolu=on	  of	  Symptoms	  
–  Consider	  Observa=on	  in	  ER/CDU	  for	  8-‐10	  hours	  (or	  consider	  admission	  if	  

severe	  reacZon,	  previous	  biphasic	  reacZon,	  asthma	  etc.)	  
–  Self-‐Injectable	  Epinephrine	  PrescripZon,	  Training	  and	  Training	  Kit	  
–  Oral	  An=histamine/Glucocor=coid	  PrescripZon	  for	  3	  days	  
–  Pediatric	  Allergy	  Referral	  
–  Anaphylaxis	  AcZon	  Plan	  

Epinephrine	  0.01	  mg/kg	  
(0.01	  mL/kg	  of	  1:1000)	  
Max	  0.5	  mg/dose	  
-‐ Give	  IM	  in	  anterolateral	  thigh	  
-‐ May	  repeat	  q	  5-‐15	  minutes	  PRN	  

McMaster	  Pediatric	  ER	  
Anaphylaxis	  Treatment	  Plan	  



McMaster	  University	  Pediatric	  ER	  Anaphylaxis	  Treatment	  Plan.	  Unpublished.	  

Epinephrine	  0.01	  mg/kg	  
(0.01	  mL/kg	  of	  1:1000)	  
Max	  0.5	  mg/dose	  
-‐ Give	  IM	  in	  anterolateral	  thigh	  
-‐ May	  repeat	  q	  5-‐15	  minutes	  PRN	  

ANAPHYLAXIS	  IS	  LIKELY	  WHEN	  2	  
THE	  FOLLOWING	  SYSTEMS	  ARE	  
INVOLVED	  
1. CUTANEOUS	  
2. RESPIRATORY	  
3. GASTROINTESTINAL	  
4. CARDIOVASCULAR	  

ENSURE	  ABCs	  
–  Consider	  intuba=on	  if	  airway	  
compromise	  

–  100%	  02	  
–  IV	  NS	  20	  mL/kg	  repeat	  2-‐3	  
Zmes	  as	  necessary	  

–  2nd	  IV	  
–  Monitors	  

Persis=ng	  Airway	  Compromise	  
–  Salbutamol	  	  100mcg	  4-‐8	  puffs	  or	  Nebulized	  	  

Salbutamol	  2.5-‐5mg	  (og	  5mg/mL)	  in	  3ml	  NS	  q20minutes	  PRN	  
–  Nebulized	  Epinephrine	  2.5-‐5mg	  of	  1:1000	  q20minutes	  PRN	  x	  3	  
–  Consider	  intuba=on	  
–  PICU	  Assessment	  

Persis=ng	  Cardiovascular	  Compromise	  
–  Epinephrine	  IV	  infusion	  0.1-‐1	  mcg/kg/min	  
–  PICU	  Assessment	  

Resolu=on	  of	  Symptoms	  
–  Observa=on	  in	  ER/CDU	  for	  8-‐10	  hours	  (or	  consider	  admission	  if	  

severe	  reacZon,	  previous	  biphasic	  reacZon,	  asthma	  etc.)	  
–  Self-‐Injectable	  Epinephrine	  PrescripZon,	  Training	  and	  Training	  Kit	  
–  Oral	  An=histamine/Glucocor=coid	  PrescripZon	  for	  3	  days	  
–  Pediatric	  Allergy	  Referral	  
–  Anaphylaxis	  AcZon	  Plan	  

Supplementary	  Medica=ons	  
-‐ DiPHENhydramine	  (Benadryl)	  1	  mg/kg	  IV/IM/PO	  q4h	  PRN	  (max	  50	  mg/dose)	  
	  or	  Ce=rizine	  (ReacZne)	  (<6	  mos	  -‐	  2	  yrs	  =	  2.5mg;	  2	  -‐	  5	  yrs	  =	  5mg;	  >5	  yrs	  =	  10	  mg)	  PO	  
daily	  
-‐ Rani=dine	  1	  mg/kg	  IV/IM	  q8h	  PRN	  (max	  50	  mg/dose	  IV)	  or	  2	  mg/kg	  PO	  q12h	  PRN	  
(max	  150	  mg/dose	  PO)	  
-‐ MethylPREDNISolone	  (Solu-‐Medrol)	  1	  mg/kg	  IV/IM	  q6h	  PRN	  (max	  125mg/dose)	  
	  or	  Prednisone	  1	  mg/kg	  PO	  daily	  (max	  75	  mg/dose)	  

McMaster	  Pediatric	  ER	  
Anaphylaxis	  Treatment	  Plan	  



McMaster	  University	  Pediatric	  ER	  Anaphylaxis	  Treatment	  Plan.	  Unpublished.	  

Epinephrine	  0.01	  mg/kg	  
(0.01	  mL/kg	  of	  1:1000)	  
Max	  0.5	  mg/dose	  
-‐ Give	  IM	  in	  anterolateral	  thigh	  
-‐ May	  repeat	  q	  5-‐15	  minutes	  PRN	  

Supplementary	  Medica=ons	  
-‐ DiPHENhydramine	  (Benadryl)	  1	  mg/kg	  IV/IM/PO	  q4h	  PRN	  (max	  50mg/dose)	  

	  or	  Ce=rizine	  (ReacZne)	  (<6	  mos	  –	  2	  yrs	  =	  2.5mg;	  2	  -‐	  5	  yrs	  =	  5mg;	  >5	  yrs	  =	  10	  mg)	  PO	  daily	  
-‐ Rani=dine	  1	  mg/kg	  IV/IM	  q8h	  PRN	  (max	  50	  mg/dose	  IV)	  or	  2	  mg/kg	  PO	  q12h	  PRN	  (max	  150	  mg/dose	  PO)	  
-‐ MethylPREDNISolone	  (Solu-‐Medrol)	  1	  mg/kg	  IV/IM	  q6h	  PRN	  (max	  125	  mg/dose)	  

	  or	  Prednisone	  1	  mg/kg	  PO	  daily	  (max	  75	  mg/dose)	  

ANAPHYLAXIS	  IS	  LIKELY	  WHEN	  2	  
THE	  FOLLOWING	  SYSTEMS	  ARE	  
INVOLVED	  
1. CUTANEOUS	  
2. RESPIRATORY	  
3. GASTROINTESTINAL	  
4. CARDIOVASCULAR	  

ENSURE	  ABCs	  
–  Consider	  intuba=on	  if	  airway	  
compromise	  

–  100%	  02	  
–  IV	  NS	  20	  mL/kg	  repeat	  2-‐3	  
Zmes	  as	  necessary	  

–  2nd	  IV	  
–  Monitors	  

Persis=ng	  Airway	  Compromise	  
–  Salbutamol	  	  100mcg	  4-‐8	  puffs	  or	  Nebulized	  	  

Salbutamol	  2.5-‐5mg	  (og	  5mg/mL)	  in	  3ml	  NS	  q20minutes	  PRN	  
–  Nebulized	  Epinephrine	  2.5-‐5mg	  of	  1:1000	  q20minutes	  PRN	  x	  3	  
–  Consider	  intuba=on	  
–  PICU	  Assessment	  

Persis=ng	  Cardiovascular	  Compromise	  
–  Epinephrine	  IV	  infusion	  0.1-‐1	  mcg/kg/min	  
–  PICU	  Assessment	  

Resolu=on	  of	  Symptoms	  
–  Consider	  Observa=on	  in	  ER/CDU	  for	  8-‐10	  hours	  (or	  consider	  admission	  if	  severe	  
reacZon,	  previous	  biphasic	  reacZon,	  asthma	  etc.)	  

–  Self-‐Injectable	  Epinephrine	  PrescripZon,	  Training	  and	  Training	  Kit	  
–  Oral	  An=histamine/Glucocor=coid	  PrescripZon	  for	  3	  days	  
–  Pediatric	  Allergy	  Referral	  
–  Anaphylaxis	  AcZon	  Plan	  

McMaster	  Pediatric	  ER	  
Anaphylaxis	  Treatment	  Plan	  



Challenges in Management 
�  Guidelines are insufficiently applied (Arroabarren et 

al. 2011) 

�  Half  of  patients do not receive Epinephrine 
(Rudders et al. 2010) 
�  When Epi was administered, it was subcutaneous 

�  Recommendations are based on expert opinion 
consensus 
�  No randomized controlled trials for Epinephrine, 

Antihistamines, Corticosteroids 
�  No randomized human study of  epinephrine use  



What is the evidence? 
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sudden onset of multisystem subjective symptoms
and nonspecific signs which vary in chronology, severity,
and duration from one person to another, and in the
same person from one anaphylaxis episode to another
[50,51,52!]. No specific laboratory test is available to
confirm the diagnosis of an acute anaphylaxis episode
at point of care [50,51,52!]. At the onset of an anaphylaxis
episode, there are few clues about its eventual outcome
(Table 4). Patient-related factors that are reported to
increase the risk of severe or fatal anaphylaxis episodes
include age, for example, infants [53], adolescents [47],
pregnant women [54], and the elderly [49]; concomitant
diseases such as asthma [55], cardiovascular diseases [56],
and mastocytosis; and concurrent medications such as
beta-blockers and angiotensin-converting enzyme inhibi-
tors [56,57].

In addition, logistical issues contribute to reluctance to
perform randomized controlled trials in anaphylaxis
(Table 4). Despite the increased rate of occurrence of
anaphylaxis in recent years, few medical centers treat
enough patients with acute anaphylaxis episodes to be
able to perform adequately powered single-center clinical
trials [44]. Although new definitions of anaphylaxis, for
example, ‘a serious allergic reaction that is rapid in onset
and might cause death’ [50] are now widely accepted, old
definitions and terminology, for example, anaphylactic
shock, are still in use and might impact inclusion and
exclusion criteria for randomized controlled trials. Ana-
phylaxis now occurs commonly in community settings,

and patients present to hospital emergency departments
at different time intervals after symptom onset, often
with resolving or partially treated symptoms, and without
baseline measurements of vital signs and oxygenation
[50,51,52!].

The evidence base for epinephrine injection in
anaphylaxis
The multiple beneficial pharmacologic actions of epi-
nephrine have been extensively documented. They
include alpha-1 adrenergic effects (increased vasocon-
striction and increased peripheral vascular resistance
leading to increased blood pressure and decreased muco-
sal edema in the upper airway), beta-1 adrenergic effects
(increased force and rate of cardiac contractions), and
beta-2 adrenergic effects (increased bronchodilation and
decreased release of mediators of inflammation) [1!].

In a Cochrane systematic review, no randomized con-
trolled trials of epinephrine treatment in acute anaphy-
laxis were identified [32!]; however, epinephrine use was
deemed to be based firmly on other types of studies and
on expert opinion [7–10] (Table 3). The evidence from
fatality studies was considered to be particularly strong
[32!]; most people who die from anaphylaxis have not
received an epinephrine injection before their symptoms
progress to cardiac arrest [45–49]. The experience of
anesthetists was also considered to be relevant; these
specialists treat anaphylaxis relatively frequently and

386 Anaphylaxis and insect allergy

Table 1 Pharmacologic treatment of anaphylaxis: little high-quality evidence to be found

Epinephrine H1-antihistamines H2-antihistamines Glucocorticoids

Systematic review or meta-analysis of randomized
controlled trials in anaphylaxisa

No No No No

Individual randomized controlled trials in anaphylaxis
(without methodological problems)a

No No No No

Observational studies in anaphylaxis (nonrandomized
uncontrolled, cohort, or case control studies)

Yes No No No

Retrospective analysis of fatalitiesb Yes No No No
Retrospective analysis of emergency department visitsb Yes Yes Yes Yes
Retrospective population-based cohort studiesb Yes Yes Yes Yes
Retrospective surveysb Yes Yes Yes Yes
Clinical experience (nonsystematic clinical observations,
including case reports)b

Yes Yes Yes Yes

Qualitative studiesb Yes Yes Yes Yes
Expert opinionb Yes Yes Yes Yes
Clinical pharmacology studiesc in patients with a history
of anaphylaxis but not experiencing it at the time of study

Yes No No No

Studies in animal models of anaphylaxis,c including
blinded controlled studies

Yes Yes No No

In vitro studies/molecular pharmacology studiesc Yes Yes Yes Yes

References [1!,7–13,14!,15–25] [2,3,26,27] [2,3,26,27] [4,28–30]

aHigher quality evidence.
b Lower quality evidence.
cClinical pharmacology studies, studies in animal models, and in-vitro studies are not typically found in hierarchies of evidence; however, some of these
studies have only recently been performed for the anaphylaxis medications introduced more than half a century ago, and they do contribute to the
evidence base.

Curr Opin Allergy Clin Immunol 10: 384-393 



Approach to management 
�  ABC 

�  IV 

�  Oxygen 

�  Monitor 

�  Airway management 

�  Epinephrine 



Treatment of  Anaphylaxis 
First line 

�  Epinephrine 

�  IV fluids 

�  Oxygen 

Second line 

�  H1 antagonist 

�  H2 antagonist 

�  Steroids 

�  Beta-agonist 



Medication 

coronary artery disease, and those in whom subclinical coronary
artery disease is unmasked by the anaphylactic episode. ACS
can also occur in those of any age, including children, who have
no cardiovascular abnormalities as determined by electrocardio-
gram and echocardiography after complete recovery from the
anaphylactic episode in which the ACS developed.88,89 Al-
though caution is necessary and dosing errors need to be
avoided, epinephrine is not contraindicated in the treatment of

anaphylaxis in patients with known or suspected cardiovascular
disease, or in middle-aged or elderly patients without any history
of coronary artery disease who are at increased risk of ACS only
because of their age.40,97 Through its beta-1 adrenergic effects,
epinephrine actually increases coronary artery blood flow be-
cause of an increase in myocardial contractility and in the
duration of diastole relative to systole.40 Concerns about the
potential adverse cardiac effects of epinephrine therefore need to

TABLE 7. Epinephrine (Adrenaline): First-Line Medication for Anaphylaxis Treatment

Strength of Recommendationsa B-C (As Defined in Footnote)a

Pharmacologic effects when given by injectionb At alpha-1 adrenergic receptor
Increases vasoconstriction and increases vascular resistance (in most

body organ systems)c

Increases blood pressure
Decreases mucosal edema in the airways

At beta-1 adrenergic receptor
Increases cardiac contraction force
Increases heart rate

At beta-2 adrenergic receptor
Decreases mediator release
Increases bronchodilation

Clinical relevance Increases blood pressure and prevents and relieves hypotension and shock
Decreases upper airway obstruction, eg. in larynx
Decreases urticaria and angioedema
Decreases wheezing

Potential adverse effects after the usual epinephrine dose of 0.01 mg/kg
of a 1:1,000 (1 mg/mL) solution intramuscularlyd (to a maximum of
0.5 mg !adult" or 0.3 mg !child")

Pallor, tremor, anxiety, palpitations, dizziness, headache; these symptoms
indicate that a pharmacologic dose has been injected

Potential adverse effects after epinephrine overdose (eg. overly rapid
intravenous infusion, intravenous bolus dose, or dosing error, eg.
intravenous administration of an undiluted 1:1,000 (1 mg/mL)
solutione)

Ventricular arrhythmias, hypertension, pulmonary edema; note that the
heart itself is a potential target organ in anaphylaxis; therefore, acute
coronary syndromes (angina, myocardial infarction, arrhythmias) can
also occur in untreated anaphylaxis in patients with known coronary
artery disease, in those in whom subclinical coronary artery disease is
unmasked, and even in patients (including children) without coronary
artery disease in whom the symptoms are due to transient vasospasm

Reasons why the intramuscular route is preferred over the subcutaneous
route for initial treatment of anaphylaxis

Epinephrine has a vasodilator effect in skeletal musclec; skeletal muscle
is well-vascularized; after intramuscular injection into the vastus
lateralis (mid-anterolateral thigh), absorption is rapid and epinephrine
reaches the central circulation rapidly; rapid absorption is important in
anaphylaxis, in which the median times to cardiorespiratory arrest are
reported as 5 minutes (iatrogenic, eg. injected medication), 15 minutes
(stinging insect venom), 30 minutes (food)

Reasons for apparent lack of response to epinephrine Error in diagnosis, patient suddenly stands or sits (or is placed in the
upright position) after epinephrine injection; rapid anaphylaxis
progression; patient taking a beta-adrenergic blocker or other
medication that interferes with epinephrine effect; epinephrine injected
too late; dose too low on mg/kg basis; dose too low because
epinephrine is past expiry datef; not enough injection force used; route
not optimal; injection site not optimal; other

aLevels of evidence are defined as: A: directly based on meta-analysis of randomized controlled trials or evidence from at least one randomized controlled trial; B: directly based
on at least one controlled study without randomization or one other type of quasi-experimental study, or extrapolated from such studies; C: directly based on evidence from
non-experimental descriptive studies such as comparative studies, or extrapolated from randomized controlled trials or quasi-experimental studies.

bIntramuscular epinephrine injection is preferred in the initial treatment of anaphylaxis for the reasons listed above. Subcutaneous epinephrine injection causes local
vasoconstriction that potentially leads to delayed absorption. If epinephrine is given by metered-dose inhaler, it is difficult to inhale the 20–30 puffs needed to achieve high
plasma/tissue epinephrine concentrations and systemic effects. Epinephrine is occasionally administered through an endotracheal tube, or by face mask and compressor, or topically
for mucosal edema and obstruction in the oropharynx and larynx. Epinephrine given orally is ineffective because of rapid metabolism in the gastrointestinal tract.

cEpinephrine has a vasodilator effect in skeletal muscle. It also enhances blood flow in coronary arteries due to increased myocardial contractility and increased duration of
diastole. These actions are well-recognized effects of endogenous epinephrine in the “fight or flight” response.

dThe maximum initial intramuscular dose of epinephrine in anaphylaxis (0.3–0.5 mg) of a 1:1,000 (1 mg/mL) solution is lower than the 1 mg dose recommended for initial use
in cardiopulmonary resuscitation. The intramuscular dose is unlikely to be effective if anaphylaxis has progressed to shock or cardiac arrest.

eIdeally, epinephrine should be administered intravenously only by physicians who are trained, experienced and equipped to give vasopressors through infusion pump and titrate
the dose frequently, based on continuous monitoring of blood pressure and cardiac rate and function.

fEpinephrine in solution potentially degrades rapidly if exposed to heat and light.
Adapted from references 2, 3, 13, 14, 22, 23, 30–32, 39–41, 88, 89, 97–99, 104, 116.
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Treatment of Refractory Anaphylaxis
A minority of patients do not respond to timely, basic

initial anaphylaxis treatment with epinephrine by intra-
muscular injection(s), positioning on the back with lower
extremities elevated, supplemental oxygen, intravenous
fluid resuscitation, and second-line medications. If possi-
ble, such patients should be transferred promptly to the
care of a specialist team in emergency medicine, critical
care medicine, or anesthesiology.2,22–25,32,96 These physi-
cians, nurses, and technicians are typically trained, expe-
rienced, and equipped to provide skilled management of
the airway and mechanical ventilation, and to provide
optimal shock management by safely administering vaso-
pressors through an infusion pump with frequent dose
titration based on continuous noninvasive monitoring of
cardiovascular and respiratory outcomes128 –131 (Table 6).

Physicians working in areas where such support is not
readily available should, if possible, receive extra training in

the management of anaphylaxis refractory to the initial intra-
muscular injection of epinephrine, supplemental oxygen, and
intravenous fluid resuscitation. Ideally, they should also have
up-to-date cardiopulmonary resuscitation skills, including ex-
perience with initiating cardiopulmonary resuscitation with
chest compressions before giving rescue breaths.94,95

Intubation
When intubation is indicated in a patient with ana-

phylaxis, it should be performed by the most experienced
healthcare professional available, because it can be diffi-
cult to insert an endotracheal tube if the patient’s tongue
and pharyngeal mucosa are swollen, and if angioedema
and copious mucus obscure the larynx and other anatomic
landmarks in the upper airway. The patient should be
pre-oxygenated for 3– 4 minutes before intubation. Sup-
plies and equipment for optimal management of the airway
are outlined in Table 6.24,96 When mechanical ventilation

TABLE 8. Second-Line Medications for Anaphylaxis Treatment

Medication

H1-Antihistaminesa (eg.
Intravenous Chlorpheniramine

or Diphenhydramine; Oral
Cetirizine)

Beta-2 Adrenergic Agonistsa (eg.
Salbutamol [Albuterol] by Inhalation)

Glucocorticoidsa (eg. Intravenous
Hydrocortisone or

Methylprednisolone; Oral
Prednisone or Prednisolone)

Strength of recommendation for
use in anaphylaxisb

C C C

Pharmacologic effects At H1-receptor, inverse agonist
effect; stabilize receptors in
inactive conformation;
decrease skin and mucosal
symptoms

At beta-2 receptor, increase
bronchodilation

Switch off transcription of activated
genes that encode pro-inflammatory
proteins; decrease late phase
allergic response

Clinical relevance Decrease itch, flush, urticaria,
sneezing, and rhinorrhea, but
are not life-saving because
they do not prevent or
relieve obstruction to airflow
or hypotension/shock

Decrease wheeze, cough and shortness
of breath but are not life-saving
because they do not prevent or relieve
upper airway obstruction or
hypotension/shock

Onset of action takes several hours;
therefore, are not life-saving in
initial hours of an anaphylactic
episode; used to prevent and relieve
protracted or biphasic anaphylaxis;
however, these effects have not
been proven

Potential adverse effects
(usual dose)

First-generation drugs cause
drowsiness, somnolence, and
impaired cognitive functionc

Tremor, tachycardia, dizziness,
jitteriness

Unlikely during a short course

Potential adverse effects
(overdose)

Extreme drowsiness, confusion,
coma, respiratory depression,
and paradoxical central
nervous system stimulation,
eg. seizures in infants and
children

Headache, hypokalemia, vasodilation Unlikely

Comment From 0 to 14 different H1-
antihistaminesc and different
dose regimens are listed as
adjunctive medications in
anaphylaxis guidelines; role
not proven

Use in anaphylaxis is extrapolated from
use in acute asthma; if given as
adjunctive treatment for
bronchospasm not relieved by
epinephrine, should optimally be
delivered by face mask and
nebulization

From 0 to 3 different glucocorticoidsd

and different dose regimensd are
listed as adjunctive medications in
anaphylaxis guidelines; role not
proven

aH1-antihistamines, beta-2 adrenergic agonists, and glucocorticoids are considered to be second line (adjunctive or ancillary) medications relative to epinephrine, the first-line
medication. There are no randomized placebo-controlled trials of any of these medications in the treatment of acute anaphylactic episodes.

bLevels of evidence are defined as: A: directly based on meta-analysis of randomized controlled trials or evidence from at least one randomized controlled trial; B: directly based
on at least one controlled study without randomization or one other type of quasi-experimental study, or extrapolated from such studies; C: directly based on evidence from
non-experimental descriptive studies such as comparative studies, or extrapolated from randomized controlled trials or quasi-experimental studies.

cH1-antihistamine use and dosing in anaphylaxis are extrapolated from urticaria treatment. The route of administration depends on the severity of the episode. Only first-generation
H1-antihistamines are available for intravenous use. They potentially increase vasodilation and hypotension if given rapidly. If an oral H1-antihistamine is given, a low sedating
medication such as cetirizine, which is available generically and absorbed rapidly, is preferable to a sedating H1-antihistamine such as chlorpheniramine or diphenhydramine.

dGlucocorticoid use and dosing in anaphylaxis are extrapolated from acute asthma treatment. The route of administration depends on the severity of the episode.
Adapted from references 2, 3, 15, 16, 21–25, 30–32, 121–126.
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invariably document a rapid objective response to epi-
nephrine in their closely monitored patients [32!].

Recommendations for prompt epinephrine injection are
based on prospective, nonrandomized uncontrolled stu-
dies in patients with anaphylaxis [11,12], retrospective
studies including fatality studies [45–49], analyses of
emergency department visits and hospital admissions
[13,44], population-based cohort studies [14!], and sur-
veys [15–18], as well as on nonsystematic clinical obser-
vations and expert opinion [1!,7–10,35–39] (Table 1).
They are also based on randomized masked controlled
clinical pharmacology studies in patients at risk for ana-
phylaxis although not experiencing it at the time of study
[1!,19–22], randomized controlled studies in animal
models of anaphylaxis [23], and in vitro studies relevant
to anaphylaxis [24].

The unique life-saving effects of epinephrine in anaphy-
laxis are promulgated in all anaphylaxis guidelines pub-

lished in indexed, peer-reviewed allergy journals. The
recommended initial dose of epinephrine in anaphylaxis
is 0.01mg/kg [35–39]. Recommendations for the maxi-
mum initial dose vary from 0.3 to 0.5mg in adults
(Table 2). Recommendations for the preferred route
of injection also differ; most but not all [37] guidelines
suggest the intramuscular route initially. When intrave-
nous infusion of epinephrine is required, some guide-
lines now recommend that due to its poor benefit-to-risk
ratio when administered by this route, it should be given
only by specialists who are experienced in dose titration
of vasopressors through an infusion pump versus con-
tinuously monitored blood pressure, cardiac rate and
function, and oxygenation [35,36] (Table 2). Many
experts now recommend intravenous bolus doses of
epinephrine for use in anaphylaxis only if cardiac arrest
has occurred [25].

Anaphylaxis guidelines are in universal agreement with
regard to prompt injection of epinephrine in anaphylaxis

388 Anaphylaxis and insect allergy

Table 3 Pharmacologic treatment of anaphylaxis: recommendations versus reality

Epinephrine H1-antihistamines H2-antihistamines Glucocorticoids

Recommendations
Cochrane systematic reviews
[32!,33,34!]

First-line Second-line No Cochrane review Second-line

What anaphylaxis guidelines
recommend [35–39]

First-line Second-line Second-line Second-line

World Health Organization – list
of essential medications for
anaphylaxis (www.who.int)

Yes No No No

World Allergy Organization survey:
availability for anaphylaxis, % of
countries [43!]

100 77 (IV formulations); 70 89
86 (oral formulations)

Reality
Actual prescriptions for anaphylaxis in
US emergency departments showing
trends from 1993 to 2004, expressed
as % of visits for anaphylaxis [44]

19!7 59!62 7!18 22!50

IV, intravenous.

Table 4 Why there are no randomized controlled trials in anaphylaxis

Ethical Factors
Rarely, anaphylaxis can be fatal within minutes.

Patient Factors
Anaphylaxis episodes have a sudden onset.
Symptoms and signs differ from one person to another and from one episode to another in the same person, with regard to:
time of onset after exposure to trigger (minutes to hours)
body organ systems involved

Symptoms range from mild to severe. They can be transient, prolonged, or biphasic.
Diagnosis is based on chronology, subjective symptoms, and non-specific signs. There is no specific laboratory test to confirm the diagnosis
at point of care.a

The ultimate severity of an episode cannot be predicted at the onset.
Logistical Factors

Old definitions and terminology, eg. anaphylactic shock, are still in use.
Anaphylaxis commonly occurs in community settings (home, restaurant, school, etc.):
patients often present to emergency departments with resolving and/or partially treated symptoms
baseline measurements of vital signs and oxygenation are not available

Fewmedical centers treat sufficient numbers of patients with anaphylaxis to perform adequately powered, single-center, randomized controlled trials.

Adapted from reference [52!].
a The most widely used test is measurement of serum tryptase levels for which blood samples should optimally be obtainedwithin 15minutes to 3 hours
of symptom onset. The test is not available on a stat basis. It is not specific for anaphylaxis. Tryptase levels can be within normal limits in many patients
with anaphylaxis, eg. those with food-triggered anaphylaxis, however, this cannot be used to refute the clinical diagnosis of anaphylaxis.
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is summarized in Table 1. Parenteral epinephrine is the
cornerstone of management.16 The dosage for adults is
0.3–0.5 mL of a 1:1000 dilution, and recent research has
established the intramuscular route to be superior to the
subcutaneous route.17 The dosage for children is 0.01 mL/kg,
up to a maximum 0.3 mL of a 1:1000 dilution. Epineph-
rine can be reinjected every 5–15 minutes until there is
resolution of the anaphylaxis or signs of hyperadrenalism
(including palpitations, tremor, uncomfortable apprehen-
sion and anxiety) occur. Intravenous epinephrine (1:10 000
dilution) should be administered only in severe hypoten-
sive shock because of its potential for tachyarrhythmias.
An adequate airway must be estab-
lished and maintained, and supplemen-
tal oxygen given to all patients with
anaphylactic reactions.

Other supplementary therapy for
anaphylaxis includes the use of H1 and
H2 antihistamines, for example,
diphenhydramine, 25–50 mg intra-
venously, and ranitidine, 50 mg intra-
venously or 150 mg orally. Current
recommendations are to administer
these agents in combination, because
H1 and H2 blockade is more effective
than H1 blockade alone in preventing
symptomatology of anaphylaxis in ex-
perimental models.18 Inhaled !2-
agonists (e.g., salbutamol) are useful
when bronchospasm is present. Corti-
costeroids (e.g., methylprednisolone,
125 mg intravenously, or prednisone,

50 mg orally; the intravenous route of administration is
often used for more severe reactions) may help prevent or
minimize second-phase reactions, but biphasic reactions
are well documented in patients who received cortico-
steroids as part of their initial management.8,12 Hypoten-
sive patients should receive intravenous fluid support with
crystalloid or colloid, and severe cases may require vaso-
pressor agents such as dopamine or high-dilution epi-
nephrine (1:10 000). Individuals who use !-blockers (and
possibly angiotensin-converting-enzyme inhibitors, al-
though the evidence is incomplete) may not respond com-
pletely to epinephrine, in which case glucagon should be
administered at a dose of 5–15 µg/min intravenously.
Glucagon has inotropic, chronotropic and vasoactive ef-
fects that are independent of !-receptors, and it also
causes endogenous catecholamine release. Considering
the reported incomplete prophylactic coverage of corti-
costeroids and the acknowledged benefit of histamine
blockade to prevent anaphylactoid reactions (i.e., to radio-
contrast media),19 it is the standard practice in our unit to
provide 4 days of regularly dosed prednisone and diphen-
hydramine upon discharge post anaphylaxis.

Finally, post-treatment observation of these patients is
required, owing to the potential for a second phase of re-
activity. Although most of these reactions will occur
within 1–8 hours, prolonged asymptomatic windows of
up to 25 and 38 hours have been reported.11,12 Observa-
tion in a monitored setting for 24 hours post anaphylaxis
would be ideal, but is often not practical. We recom-
mend that patients be discharged from the emergency
department only with adequate supervision, and to envi-
ronments with easy access to the emergency medical re-
sponse system should symptoms recur. Following suc-
cessful treatment of anaphylaxis, the patient should stay
where he or she can call 911 with timely delivery to hos-
pital for the next 48 hours.

Management of anaphylaxis

CMAJ • AUG. 19, 2003; 169 (4) 309

Box 2: Differential diagnosis of anaphylaxis

Acute respiratory decompensation
Severe asthma, foreign body aspiration, pulmonary
embolism
Loss of consciousness
Vasovagal reaction, seizure disorder, myocardial
infarction and/or arrhythmias
Disorders resembling anaphylaxis
Systemic mastocytosis, carcinoid syndrome, Chinese
restaurant syndrome (monosodium glutamate [MSG]
ingestion), scombroid fish ingestion,
pheochromocytoma, hereditary angioedema
Nonorganic diseases
Hyperventilation syndrome, panic attacks, vocal cord
dysfunction, Munchausen’s syndrome and
Munchausen’s by proxy

Reproduced with permission from STA
Communications Inc. (Allergy & Asthma
2000;13[3]:23-35).

Table 1: Initial pharmacologic management of acute anaphylaxis

Drug and route
of administration

Frequency
of administration

Dose
(adult)

Dose
(child)

Epinephrine 1:1000, IM Immediately, then every
5–15 min as needed*

0.3–0.5 mL 0.01 mL/kg
(up to 0.3 mL)

Diphenhydramine, IV,
IM or PO

Once patient’s condition
is stabilized with
epinephrine and fluids,
then every 4–6 h as
needed

25–50 mg 1.25 mg/kg

Ranitidine, IV or PO Once patient’s condition
is stabilized with
epinephrine and fluids,
then every 8 h as needed

50 mg IV or
150 mg PO

1.25 mg/kg IV
or 2 mg/kg PO

Steroids:
methylprednisolone, IV,
or prednisone, PO

Once patient’s condition
is stabilized with
epinephrine and fluids,
then every 6 h as needed

125 mg IV or
50 mg PO

1 mg/kg IV
or 1 mg/kg PO

Note: IM = intramuscularly, IV = intravenously, PO = by mouth.
*Until resolution or signs of palpitation, tremor, uncomfortable apprehension and anxiety occur.

CMAJ Aug 19, 2003; 169 (4): 307-312 



Epinephrine 
�  Parenteral Epinephrine is the cornerstone of  management 

�  IM route has been proven more effective than SC route (Lee et 
al. 2011) 

�  Injection site should be the mid-anterolateral of  the thigh 

�  Injection should be repeated after 5-15 min later if  necessary 

�  IV may be needed in the case of  refractory shock 
�  A patient on beta-blockers may not respond well to Epi 

�  Glucagon will be needed (1mg IV, may be repeated after 5min, then 
infusion of  1-5mg/h) 

�  Max benefit within 5-15 minutes 

CMAJ Aug 19, 2003; 169 (4): 307-312 
Am Family Physician 2003; 68: 1325-1332 



Epinephrine and its evidence 
�  All anaphylaxis guidelines recommend epinephrine 

as the first line treatment 

�  However, there are no randomized controlled trials 

�  Recommendations are based on  
�  Century of  clinical use 
�  Fatality studies 
�  Epidemiologic studies 

�  Prospective observational studies 

Curr Opin Allergy Clin Immunol 10: 354-361 



Epinephrine 
�  1:1000 solution 

�  0.01mg/Kg 

�  Max dose 
�  Adult: 0.5mg 
�  Children: 0.3mg 

�  Can be repeated after 5-15 min later 

�  IV Epi (1:10 000) should be administered in severe 
anaphylaxis or shock 



Epinephrine 
Adult 

�  0.5mg IM 

Children 

< 6 years old 

 0.15mg IM 

6-12 years old 

 0.3mg IM 

12 years old 
 0.5mg IM 



Corticosteroids 
�  Used to reduce the risk of  

biphasic reactions 

�  Anti-inflammatory action 

�  Benefit is not realized for 
6-12 hours after 
administration 

�  Used as a second line 
treatment 

�  Methylprednisolone 1mg/
kg for 3-4 days 

�  Hydrocortisone 200mg 

�  Prednisone 50mg po 

 



H1 Anti-Histamine 
�  Has effect on urticaria and 

rhinorrhea 

�  No effect on hypotension, 
shock, or airway 
obstruction 

�  Diphenhydramine 25-50mg 
IV 



H2 Anti-Histamine 
�  No place in the treatment 

of  anaphylaxis 
�  Ranitidine 50mg IV 

�  Famotidine 20mg IV 

CMAJ Aug 19, 2003; 169 (4): 307-312 



B2 Agonist 
�  Will not reduce airway swelling 

�  Act on smooth smooth muscle  

�  Used with conjunction with Epinephrine, never 
alone, in situations of  severe bronchospasm 



Monitoring 
�  Patients should be monitored for 6-12 hours if  

signs were moderate 

�  Up to 24h if  shock or severe reaction 

WAO J 2011; 4: 13-37 
Pediatr Allergy Immunol 2011; 22: 708-714 
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nize anaphylaxis symptoms, and instructs them to inject
epinephrine promptly, then seek medical assistance.132–134

If epinephrine auto-injectors are not available or afford-
able, a substitute epinephrine formulation should be recom-
mended, such as a prefilled 1 mL syringe containing the
patient’s correct epinephrine dose, or an ampule of epineph-
rine, a 1 mL syringe, and written instructions about drawing
up the correct dose.97,108 These alternative, but not preferred,
approaches have major limitations, as described in Table 7.
An epinephrine metered-dose inhaler should not be substi-
tuted for injectable epinephrine.97,101,102

Currently available epinephrine auto-injectors also
have some limitations. These include the lack of an optimal
range of doses; for example, a 0.1 mg dose for use in infants
and young children weighing less than 15 kg, uncertainties
about appropriate needle length required for intramuscular
dosing in patients who are overweight or obese, intrinsic
safety hazards, and limited shelf-life of only 12–18 months.97

Anaphylaxis education should ideally begin before pa-
tients are discharged from the emergency department or other
healthcare facility where their anaphylaxis was treated. Pa-
tients should be advised that they have experienced a poten-
tially life-threatening medical emergency (“killer allergy”),

and that if their symptoms recur within the next 72 hours,
they should inject epinephrine and call emergency medical
services or be taken to the nearest emergency facility by
family or caregivers.132,133 They should also be advised that
they are at increased risk for future episodes of anaphylaxis,
and that they need follow-up, preferably assessment or reas-
sessment by an allergy/immunology specialist. Medical iden-
tification (for example, bracelet or wallet card) stating their
diagnosis of anaphylaxis, relevant concomitant diseases, and
concurrent medications should be recommended.

Anaphylaxis education should be personalized according
to the needs of the individual patient, taking into consideration
their age, concomitant diseases, concurrent medications, rele-
vant anaphylaxis trigger(s), and likelihood of encountering such
trigger(s) in the community.132,133

Confirmation of Anaphylaxis Trigger(s)
Anaphylaxis trigger(s) should be identified by obtain-

ing a detailed history of the acute episode.2,24,31,32 Sensitiza-
tion to the trigger(s) suggested by the history should be
confirmed by using allergen skin tests and/or measurement of
allergen-specific IgE levels in serum59,69,135–138 (Fig. 5, Table
9). The optimal time for testing is generally stated to be 3–4

FIGURE 5. Discharge manage-
ment and prevention of future
anaphylaxis recurrences in the
community. Panel 1 describes
management at the time of dis-
charge after treatment of an
acute anaphylactic episode in a
healthcare setting. Panel 2: Ana-
phylaxis triggers suggested by
the history of the acute episode
should be confirmed by mea-
surement of allergen-specific IgE
levels (sometimes performed
before discharge) and by aller-
gen skin tests (generally per-
formed 3–4 weeks after the
acute anaphylactic episode);
however, for most allergens, this
time interval has not been defin-
itively established in prospective
studies. Patients with a convinc-
ing history of anaphylaxis and
negative tests should therefore
be retested weeks or months
later. Panel 3 summarizes long-
term risk reduction through
avoidance of known confirmed
triggers and where relevant, im-
munomodulation, for example,
medication desensitization ac-
cording to published protocols,
or immunotherapy with appro-
priate standardized venom to
prevent anaphylaxis recurrences
from insect (Hymenoptera)
stings (2,22–25,32,59,68,

69,72,73,76,77,87,96,97,99,132–139).

WAO Journal • February 2011 WAO Anaphylaxis Guidelines
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weeks after an acute anaphylactic episode; however, for most
allergens, this time interval has not been definitively estab-
lished in prospective studies.32 Patients with a convincing
history of anaphylaxis and negative tests should therefore be
retested weeks or months later.32,137

A medically supervised, graded challenge/provocation
test conducted in an appropriately equipped healthcare setting
staffed by trained and experienced healthcare professionals is
sometimes necessary to determine the risk of anaphylaxis
recurrence.138,139 Examples of this situation include: 1) se-
lected patients with an unclear history of food-induced ana-
phylaxis who have little or no evidence of sensitization to the
implicated food or to any potentially relevant hidden, substi-
tuted or cross-reacting allergen; 2) selected patients with
food-dependent exercise-induced anaphylaxis, although this
can be difficult to reproduce in a laboratory setting139; and 3)
selected patients with anaphylaxis to a medication or biologic
agent. For some therapeutic agents, challenge tests are the
diagnostic approach of choice because the relevant pro-drugs,
haptens, immunogenic degradation products, and metabolites
are unknown and therefore unavailable for use in skin tests or
in vitro tests.72,73

In vitro tests that are currently used in research might,
in the future, possibly be used to predict increased clinical
risk of anaphylaxis.140,141

Prevention of Anaphylaxis Recurrences
Most recommendations for preventing recurrences of

anaphylaxis, either by strict avoidance of the specific trig-
ger(s) or relevant immunomodulation are based on expert
opinion and consensus, rather than on rigorous, randomized,
placebo-controlled, double-blind trials.2,22–25,32,59,72,73 An im-
portant exception to this statement is the use of subcutaneous
immunotherapy with the relevant insect venom(s) to prevent
recurrence of stinging insect anaphylaxis.68–70,135–137

Management of Relevant Concomitant Diseases
Regular follow-up of all patients at risk for anaphylaxis

recurrences is an important aspect of long-term risk reduction
and prevention of future episodes2,32 (Fig. 5, Table 9). Opti-
mal management of concomitant diseases is a major thera-
peutic goal in patients with asthma, cardiovascular diseases,
mastocytosis, clonal mast cell disorders, or other health issues
that place them at increased risk of severe or fatal anaphy-

TABLE 9. Recommendations at Time of Discharge From the Healthcare Setting

Medication
Epinephrine/adrenaline auto-injectora

Epinephrine from an ampule/syringeb or prefilled syringec (alternative but not preferred formulations)
Other aspects of discharge management

Anaphylaxis emergency action plan (personalized, written)
Medical identification (eg, bracelet, wallet card)
Medical record electronic flag (or chart sticker)
Emphasize the importance of follow-up, preferably with an allergy/immunology specialist

Assessment of sensitization to allergen
Before discharge, consider assessing sensitization to allergens suggested in the history of the acute episode, by measuring serum IgE levels to relevant

allergen(s), if the test is availabled

3-4 weeks after the episode, confirm allergen sensitization using skin testse

Challenge/provocation tests might be needed in some patients, for example, with food or medication allergy, in order to assess risk of future
anaphylactic episodes furtherf

Long-term risk reduction: avoidance and/or immunomodulation
Food-triggered anaphylaxis: avoidance of relevant food(s)
Stinging insect-triggered anaphylaxis: avoidance of stinging insects; subcutaneous venom immunotherapy (protects up to 80–90% of adults and 98% of

children)
Medication-triggered anaphylaxis: avoidance of relevant medications; if indicated, medically supervised desensitization in a healthcare setting according to

published protocols
Idiopathic anaphylaxis: for frequent episodes, consider glucocorticoid and H1-antihistamine prophylaxis for 2-3 months

Optimal management of asthma and other concomitant diseases

aSome formulation of injectable epinephrine should be carried at all times by patients at risk of recurrence; only 3 fixed doses are available in auto-injectors (0.1 mg, 0.3 mg,
and 0.5); more than one epinephrine injection is needed in up to 23% of adults receiving an epinephrine injection for anaphylaxis; therefore, consider prescribing more than one
epinephrine auto-injector.

bRecommended for use in community settings if epinephrine (adrenaline) auto-injectors are not available or affordable; even when training and written instructions are provided,
people without a medical background find it hard to draw up an epinephrine dose accurately and rapidly from an ampule by using a 1 mL syringe.

cRecommend only if epinephrine (adrenaline) auto-injectors are not available or affordable; unsealed, prefilled syringes containing epinephrine should be replaced regularly every
3–4 months because epinephrine degrades rapidly on exposure to air.

dIf allergen-specific IgE levels are measured in a blood sample obtained during or shortly after the episode, neutralization or consumption of serum IgE may have occurred; also
in patients who have received intravenous fluid resuscitation, levels can be falsely low or absent/undetectable due to the dilutional effect on circulating IgE.

eSkin prick tests should be performed to assess sensitization to foods, venoms, and medications; intradermal tests are useful in venom and medication allergy, but are generally
contraindicated in food allergy.

fShould be conducted only in appropriately equipped healthcare facilities staffed by professionals who are trained and experienced in patient selection, performing challenges
according to protocol, and diagnosing and treating anaphylaxis. Before a challenge is performed, the potential risk versus the potential benefit should be discussed with the patient
and documented in the medical record. In many countries, written informed consent is obtained before challenge/provocation tests.

Adapted from references 2, 22–25, 32, 59, 68, 69, 72, 73, 87, 96, 97, 99, 132–139.
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Auto-injectors 
�  Should be discharged with 

auto-injectors 

�  Family members and 
caregivers of  children 
should be trained on 
administering Epi 

�  Written instructions should 
be given 

�  Instructed to seek medical 
attention regardless of  
response 

�  Medical alerts bracelet 

�  Adults 
�  1:1000 
�  0.3ml 

�  Children 
�  1:2000 
�  0.3ml 



Follow-up 
�  Biphasic anaphylaxis (despite no further re-

exposure to the allergen) has been reported to 
occur in up to 20% of  adults 

�  Symptoms tend to occur within 1-72 hours 
�  Usually 8-10 hours after the initial reaction has 

resolved 

�  Clear instructions to return to the hospital if  
symptoms recur should be provided 

�  1-3 days of  steroids may prevent the delayed 
reaction  



Role of  the allergist 

The age and sex of the patient often provides the clue: aspi-
ration of a nut is more likely in a small child; amniotic fluid
embolism during labour and a myocardial infarction in a middle
aged man.25 52

MANAGEMENT OF ANAPHYLAXIS
Acute
1. Discontinue exposure to potential trigger (stop intravenous
(IV) drug/remove insect stinger, etc).
2. Follow the ABCDE rule (Airway, Breathing, Circulation,
Disability, Exposure).
3. Simultaneously with step 2, administer intramuscular (IM)
epinephrine. Lie patient down with legs elevated (to correct
hypovolaemia/avoid empty vena cava) or place in a position of
comfort (if vomiting or short of breath). While doing this,
summon help, administer oxygen, and obtain access to give IV
fluids. Start cardiopulmonary resuscitation (CPR) if needed.
Epinephrine is the first line treatment of anaphylaxis and the
only one with proven lifesaving properties. Epinephrine vaso-
constricts, decreases mediator release and mucosal oedema (via
a1-adrenergic receptor); relieves bronchoconstriction (a1- and
b2-adrenergic receptor), and exerts positive inotropic and
chronotropic effect (b1-adrenergic receptor).12 25 54 56 60

There are no randomised controlled trials, but a large body of
evidence supports prompt use of epinephrine in anaphylaxis. It
should be injected intramuscularly in the mid-anterolateral
thigh (vastus lateralis) which leads to a better absorption than

IM or subcutaneous (SC) injection into the deltoid. Refer to
table 4 for dosing.9 12 28 56

The length of the needle in crucial in ensuring the dose reaches
the muscle. Auto-injectors’ needles may be too short in obese
patients. In the hospital setting standard syringe and needle are
often used allowing for deeper penetration.
Intravenous (1:10 000) epinephrine infusion should only be

used by intensivists experienced in the use/titration of vaso-
pressors, with continuous haemodynamic monitoring.28 60

Intubation and other vasopressors may also be required.
There are no absolute contraindications to epinephrine. Dose

adjustment is almost never required in the setting of acute
anaphylaxis.60 Occasionally described mild transient side effects
are the result of physiological action of this drug (pallor,
tachycardia, headache, etc). Erroneous intravenous administra-
tion or epinephrine overdose may lead to cardiac arrhythmias,
pulmonary oedema or even death.12 28 52

Some drugs interact with epinephrinedfor example, b-
blockers (including eye drops) may reduce the efficacy of
epinephrine and the unopposed stimulation of a receptors may
trigger bradycardia, hypertension, and bronchoconstriction.
Glucagon and fluid resuscitation are recommended in the
management of anaphylaxis in b-blocked patients. Linezolid,
monoamino oxidase inhibitors (MAOIs), and tricyclic antide-
pressants increase the risk of arrhythmias and hypertension in
response to epinephrine.28 59 60

Box 1 Role of allergy specialist in management of
anaphylaxis

Role of allergy specialist
1. Detailed history and elucidation of triggers and co-factors (eg,

food dependent, exercise induced anaphylaxis)
2. Skin tests, blood tests including relevant specific IgE
3. Graded challenge and/or provocation if unclear or to identify

alternative medication, for example, non-steroidal anti-
inflammatory drug, antibiotic

4. Individualised avoidance plan
5. Written emergency treatment plan
6. Optimisation of asthma treatment
7. Immunotherapy (eg, for insect venom, etc)
8. Desensitisation to a drug if immediately required and no

alternative available
9. Education (verbal, written; online resources)
10. Regular follow-up of patients with ‘idiopathic anaphylaxis’

Main messages

< Refer all patients who experience anaphylaxis to an allergy
clinic for further investigation and management.

< Explain allergen avoidance, educate the patient and relatives,
and provide a written emergency treatment plan including
epinephrine auto-injector.

< Serial tryptase measurements are useful in the diagnosis of
anaphylaxis.

Current research questions

< How common is anaphylaxis, what are the triggers, and is
anaphylaxis on the increase?

< New specific and sensitive markers of anaphylaxisd
especially when tryptase is negative.

< What are the likely causes of idiopathic anaphylaxis?
< Newly discovered allergensdwhat proportion of idiopathic

anaphylaxis can they explain?
< What is the role of second line drugs in the acute

management of anaphylaxisdfor example, do corticosteroids
prevent the late phase response?
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Prevention

The first essential step in the prevention of anaphylaxis
is identification of the causative agent, if possible. Confir-
mation of the cause requires referral to an allergist for a
skin prick test and, when deemed necessary, in-vitro assess-
ment for the presence of specific IgE antibodies. Referral
for skin prick testing is particularly important when no
causative agent can be clearly identified by history or for
bee or wasp stings, because confirmation of IgE-mediated
reactivity is necessary to offer potentially curative im-
munotherapy (see Table 2).20–24 Specific management and
preventive strategies by allergen are discussed in Table 2.
In the case of drug or food allergy, not only must the of-
fending substance be avoided, but the potential for crossre-
activity (e.g., cephalosporins in the case of penicillin
allergy25) must also be recognized.

Patients should be prescribed, and be instructed in the
use of, self-injectable epinephrine (e.g., EpiPen). They
should also obtain a MedicAlert bracelet or necklace. Sub-
sequent reactions typically escalate in severity, but they
may remain the same or even be diminished. If sufficient
time elapses without contact with the triggering agent, a
decrease in or loss of sensitivity occurs in a significant num-
ber of patients.6

Case revisited

The family doctor immediately assessed the patient’s
condition, recognized anaphylactic reactivity and adminis-
tered an adult self-injectable epinephrine device and an in-
tramuscular injection of diphenhydramine, 50 mg. The pa-
tient began to feel better within 5–10 minutes of the
epinephrine injection, and at 30 minutes claimed to feel
“completely fine.” At her physician’s insistence, however,

she was transported to the local hospital’s emergency de-
partment for further monitoring, where about 3 hours after
initial resolution of symptoms, she noted whole-body ur-
ticaria and shortness of breath and had swelling of her lips
and hands. She was given an additional injection of epi-
nephrine at 1:1000 dilution, 0.3 mL intramuscularly, fol-
lowed by ranitidine, 50 mg intravenously, and methylpred-
nisolone, 125 mg intravenously. Her symptoms abated over
the ensuing 30 minutes, and she was monitored for an ad-
ditional 5 hours in the emergency department without fur-
ther incident. She was discharged home with her mother
with a prescription for self-injectable epinephrine and a re-
ferral back to her allergist for reassessment of her im-
munotherapy schedule, and was advised to remain in an
area with ready access to the emergency response system
for the next 48 hours.

Conclusion

Many cases of anaphylaxis, and especially the potential
for second-phase reaction, are underrecognized and un-
dertreated, with potentially life-threatening conse-
quences. Immediate administration of epinephrine intra-
muscularly is often life saving, but repeated doses may be
necessary in combination with other medications. Once
recovered, patients must be monitored in some capacity
for up to 48 hours.
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Table 2: Strategies to prevent or manage exposure to known
allergens

Allergen Strategy

Hymenoptera Be alert when eating outdoors (wasps are
attracted to food)
Wear shoes and long pants when in fields
Have nests or hives near to homes removed20

Proven venom-sensitive patients should be
offered specific immunotherapy21,22

Latex Avoid contact with all latex products
Surgical or dental procedures should be
performed in latex-free areas23

Foods with known crossreactivity to latex, such as
kiwi, must be avoided

Penicillin Desensitization protocols are available for
penicillin-allergic patients who have serious
infections requiring penicillin or a derivative24

Avoid use of cephalosporins, due to cross-
reactivity
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with successful treatment of future anaphylac-
tic episodes or with the endogenous compen-
satory responses to hypotension. Finally, the
patient should be advised to wear or carry a
medical alert bracelet, necklace, or keychain to
inform emergency personnel of the possibility
of anaphylaxis.

Prevention of future episodes is vital
(Table 6). This requires identification of the
anaphylactic trigger, which is often difficult.
The physician’s primary tool is a detailed his-
tory of recent exposures to foods, medica-
tions, latex, and insects known to cause ana-
phylaxis. Previous tolerance of a substance
does not rule it out as the trigger. Despite a
detailed history, a cause remains elusive in
many patients. Direct skin testing and
radioallergosorbent testing (RAST) are avail-
able for some antigens, including heterolo-
gous sera, Hymenoptera venom, some foods,
hormones, and penicillin. Skin testing itself
carries a risk of fatal anaphylaxis and should
be performed by experienced persons only.
Scratch and prick tests should precede intra-
dermal testing to decrease the risk of an
unexpected severe reaction. Penicillin skin
testing includes major and minor determi-
nants; the minor determinants are more pre-
dictive of future anaphylactic events. RAST
checks in vitro for the presence of IgE to anti-
gen and carries no risk of anaphylaxis. How-
ever, it is limited to the same antigens that are
available for skin testing. Both skin testing
and RAST have imperfect sensitivity and
specificity.

When there is no choice but to re-expose
the patient to the anaphylactic trigger, desen-
sitization or pretreatment may be attempted.
Desensitization carries a risk of anaphylaxis
and should be performed by experienced per-
sons in a well-equipped location. In this pro-
cedure, the patient is exposed to gradually
increasing amounts of antigen, usually via
intradermal, then subcutaneous, then intra-
venous routes. Immunotherapy is recom-
mended for insect sting anaphylaxis, because
it is 97 percent effective at preventing recur-

rent severe reactions.16 Protocols are available
for oral and parenteral desensitization to
penicillin, as well as a number of other antibi-
otics and medications.17,18 Desensitization
must be repeated if treatment with the agent is
interrupted.

In situations where desensitization is not
possible, pretreatment with steroids and
antihistamines is an option. For a sensitive
patient urgently requiring radiocontrast,
50 mg of oral prednisone 13 hours, seven
hours, and one hour before contrast plus 
50 mg of diphenhydramine one hour before
the procedure dramatically reduce the rate of
recurrent reaction.19 Some experts advocate
the addition of 25 mg of ephedrine, and
300 mg of cimetidine orally one hour before
the procedure.20 If the patient cannot take
oral medications, 200 mg of hydrocortisone
intravenously may replace prednisone in
these regimens. The use of nonionic contrast
media provides additional protection.13

Anaphylaxis
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Desensitization carries a risk of anaphylaxis.

TABLE 6
Prevention and Early Treatment 
of Future Episodes of Anaphylaxis

Advise patient to wear or carry a medical alert bracelet, necklace, or keychain
to warn emergency personnel of anaphylaxis risk.

Advise patient to keep epinephrine self-injection kit and oral diphenhydramine
(Benadryl) for future exposures.

Avoid prescribing beta blockers, angiotensin-converting enzyme inhibitors,
angiotensin-II receptor blockers, monoamine oxidase inhibitors, and some
tricyclic antidepressants.

Avoid administering cross-reactive agents.
Refer to allergist if causative agent or diagnosis is unclear, if in-depth patient

education is needed, or if reactions are recurrent.
If re-exposure to an offending medicine is necessary, administer the 

questionable medicine orally and observe the patient for the following 20 to
30 minutes; consider pretreatment with steroids and antihistamines. Consider
desensitization if available.



Case revisited 



Case 1 
�  19yo woman presents to your office because of  a 

rash 

�  She ate a salad 30 minutes ago at a Thai restaurant 

�  She now complains of  itchy palms and sensation of  
throat swelling 

�  She also complains of  shortness of  breath 



True or false? 
�  This patient is having an allergic reaction only 

False 

 

�  At this point, she just needs Diphenhydramine 

False 

�  Epinephrine is best given subcutaneously 

False 



Case 2 
�  65yo male presents in respiratory distress after 

eating shrimps in a restaurant 

�  On arrival, his BP was 90/50 and pulse was 120. 

�  His respiration rate is 28 and O2 saturation was 
94% on RA 

�  He is very wheezy at the mouth 

�  He has a diffuse urticaria 



True or false? 
�  This patient is aware of  his action plan should it 

recur 

False 

�  He should be prescribed an Epinephrine auto-
injector 

True 



Summary 
�  Anaphylaxis is a serious allergic reaction that is 

rapid in onset and may cause death 

�  Allergen triggers precede the anaphylaxis and may 
be unrecognized 

�  Rapid initiation of  treatment is crucial 



Summary 
�  Epinephrine is the cornerstone of  management 

�  Epinephrine is best given intramuscular 

�  Discharge instructions and follow-up should be 
provided 

�  Auto-injectors should be prescribed with every 
patients at risk of  anaphylaxis 

�  Prevention is possible and necessary 

�  Family doctors and pediatricians have a huge role 
in patient education around anaphylaxis 
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Clinical diagnosis 
�  Anaphylaxis is highly likely when any 1 of  the following 3 criteria is fulfilled: 

1)  Acute onset of  illness (minutes to several hours) with involvement of  the skin, mucosal tissue, 
or both AND as least one of  the following 

a)  Respiratory compromise 
b)  Reduced BP or associated symptoms of  end-organ dysfunction 

2)  Two or more of  the following that occur rapidly after exposure to a likely allergen for that 
patient 

 a) Involvement of  the skin-mucosal tissue 

 b) Respiratory compromise 

 c) Reduced BP or associated symptoms 

 d) Persistent GI symptoms 

3) Reduced BP after exposure to known allergen for that patient 
a)  Infants and children: Low SBP or > 30% decrease in systolic BP 

b)  Adults: SBP < 90mmHg or > 30% decrease from the patient’s baseline 

Ann Emerg Med 2006; 47: 373-380 


