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Abstract

Anaphylactic shock is medical emergency characterized by circulatory collapse resulted from se-

vere acute allergic reactions, namely anaphylaxis and anaphylactoid reaction. Anaphylaxis is an acute,

systemic, IgE-mediated, immediate hypersensitivity reaction caused by the release of mediators by

mast cells and basophils after exposure to antigens. A diversity of antigens could trigger anaphylaxis

and the most common causes are medications, insect stings and foods. Whereas anaphylactoid

reaction is IgE-independent and contrast media is the widely known triggering agent. Anaphylaxis is

a clinical diagnosis with a combinations of symptoms and signs that include weakness, dizziness,

flushing, angioedema, urticaria of the skin, congestion, and sneezing. More severe symptoms in-

clude upper respiratory tract obstruction, hypotension, vascular collapse associated with angioedema

and urticaria, gastrointestinal distress, cardiovascular arrhythmias, and arrest. Prompt administration

of epinephrine is critical for the success in the treatment of acute anaphylaxis. H1 and H2 antihistamines,

corticosteroids and appropriate fluid supplement should be given. Infusion of inotropic agents may

be required. When the symptoms subside, observation in the emergency department before dis-

charge is prudent.(Ann Disaster Med. 2004;2 Suppl 2:S61-S68)
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Introduction

Anaphylaxis is the clinical syndrome that rep-

resents the most severe systemic allergic reac-

tion that occurs in previously sensitized persons.

It is an acute, systemic, IgE-mediated, imme-

diate hypersensitivity reaction caused by a re-

lease of mediators from mast cell and basophils.
1 Previous studies suggested that the incidence

of anaphylaxis occurred at the rate of 21 per

100000 patient-years.2 Among those who suf-

fered from anaphylaxis, 1/12 patients will ex-

perience recurrence, and 1/50 will require hos-

pital treatment.3 Anaphylaxis is a medical emer-

gency that requires immediate attention as res-

piratory distress and, in case of anaphylactic

shock, vascular collapse may occur within min-

utes after exposure to the allergic substances.

Fatality from anaphylactic shock, though

uncommon, may occur most commonly from

cardiovascular collapse and airway obstruction

if medical attention is delayed. Potentially any

substance is able to cause anaphylaxis, how-

ever the most common causes of IgE-mediated

anaphylaxis are insect stings, medications, latex,
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peanuts and tree nuts, shellfish and fish, milk,

eggs and wheat.4,5,6  Shock could also arise in

severe anaphylactoid reaction which is clinically

indistinguishable from anaphylaxis, but are not

IgE-mediated and is seen in response to

opiates, nonsteroidal anti-inflammatory drugs

and radiocontrast agents.

Etiology

In a retrospective study the causative agents

was recognized in 75% of the cases of ana-

phylaxis presented to the emergency

department.7 Drugs are the most commonly

documented causative agents of anaphylaxis in

emergency department visit, ranges from 28%

to 49%. Insect sting is the second most com-

monly reported  agent in the same series, rang-

ing from 17.5% to 29% of the cases with known

etiology.7,8  Nonsteroidal anti-inflammatory

drugs and antibiotics, are the most common

drugs involved in anaphylaxis. Within the later

subcategory cephalosporins, penicillin and

trimethoprim are the drugs most commonly as-

sociated with anaphylaxis. Other medications

reported to provoke anaphylaxis include

acetaminophen, angiotensin-converting en-

zyme inhibitors, and intravenous contrast.

Among insects associated with anaphylaxis,

hornet, bee and wasp in the order of Hy-

menoptera are the most commonly recognized

agents. The prevalence of Hymenoptera sting

systemic reactions in the general population

ranges from 0.155 to 3.3%.9 In the general

population, adult age, male sex (male: female

ratio, 2:1) and the type of stinging insect

(honeybee stings are more dangerous than

vespid stings) are well known risk factors for

both the occurrence of the first systemic reac-

tion and the recurrence of the systemic reactions.

9,10 Food allergy represented one of the most

common cause for the documented anaphylaxis

with known etiology. Various foods included

fish, seafood, nut, mango, kiwi, soy, and mus-

tard have been reported to be the provoking

agents. Exercised induced-anaphylaxis is char-

acterized by a spectrum of symptoms occur-

ring during physical activity that ranges from mild

cutaneous signs to severe systemic manifesta-

tions such as hypotension, syncope and even

death. Certain foods or medications may be the

predisposing factors for exercised-induced

anaphylaxis. In susceptible persons, ingestion

of NSAIDs, aspirin, seafood, celery, wheat and

cheese before physical activity may induce the

anaphylaxis. Other less frequent provoking ana-

phylaxis includes are latex, allergen

immunotherapy, foreign proteins (insulin,

antitoxins), and blood transfusion. Table 1

shows some causes of anaphylaxis.

Clinical Features (Table 1)

Anaphylaxis and anaphylactic shock are mainly

clinical diagnoses. When there is an obvious his-

tory of exposure such as wasp sting, or the

symptoms occurred immediately after drugs or

foods known to be anaphylactic to the patient

the diagnosis could be straight forward. But very

often the causative agent could only be identi-

fied later after the patient is stabilized. Accu-

rate diagnosis and prompt intervention relied

on the treating physician’s capability to differ-

entiate anaphylaxis from other disease entities.

When appropriate treatment is delayed such

potentially reversible medical crisis could be

fatal. Therefore, physicians should be familiar

with the clinical features of anaphylaxis. Because

anaphylaxis is a systemic allergic reaction, a

wide variety of clinical signs and symptoms may
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be observed. The reaction usually has an acute

and sudden onset, usually within minutes but

occasionally occurs as late as 1 hour after ex-

posure to the offending antigen. These symp-

toms generally last less than 24 hours.11,12 Pa-

tients with anaphylaxis will often note an im-

pending sense of death (angor animi). Com-

mon symptoms usually include weakness,

dizziness, flushing, angioedema, urticaria of the

skin, congestion, and sneezing. More severe

symptoms include upper respiratory tract

obstruction, hypotension, vascular collapse as-

sociated with angioedema and urticaria, gas-

trointestinal distress, cardiovascular arrhythmias,

and/or arrest.13 In the emergency department

setting, up to 94% of the presented cases have

cutaneous features. Generalized erythema,

pruritus, urticaria and angioedema are the most

common cutaneous features of anaphylaxis.7

The second common system is the respiratory

(55-78%) followed by cardiovascular (30%)

and gastrointestinal (14%).8 Respiratory fea-

tures are results of swelling and edema of the

respiratory mucosa and bronchospasm.

Dyspnea, wheeze, stridor, chest tightness,

cough, and tachypnea may occur. Laryngeal

edema may occur immediately after exposure

to anaphylactic stimulus and result in upper air-

way obstruction and death if untreated. Shock

due to profound peripheral vasodilatation may

occur with or without respiratory symptoms.

Any combinations of the above symptoms

(common vs. severe) have been observed

among patients who have suffered an anaphy-

lactic reaction. Common symptoms do not al-

ways precede the more severe symptoms as a

warning or indicator of a possible oncoming ana-

phylactic reaction. However, generally, the time

to onset of symptoms is a good indicator of the

severity of the reaction, ie, the faster the onset,

the more severe the reaction. In a retrospec-

tive review of anaphylaxis presented to emer-

gency department, respiratory arrest was the

major cause (80%) of the food-related

anaphylaxis. Shock was more common in ia-

trogenic and insect sting reactions. The median

time to respiratory or cardiac arrest was 30 min

for foods, 15 min for venom and 5 min for ia-

trogenic reactions.14 Table 1 summarizes the

clinical features of anaphylaxis.

Laboratory studies are of no benefit in

diagnosis and treatment of anaphylaxis. How-

ever the diagnosis may be confirmed by the el-

evated serum level of mast cell tryptase and the

causative agent may be demonstrated by cer-

tain agent specific serum IgE antibodies. Nev-

Table 1. Signs and Symptoms of Anaphylaxis 

Dermatologic Angioedema, urticaria, pruritus, general erythema 

Respiratory Dyspnea, chest tightness, wheeze, cough 

Otorhinolaryngologic Stridor, hoarseness, sneeze, nasal congestion/itching, 

dysphagia 

Gastrointestinal Vomiting, nausea, abdominal pain, fecal incontinence 

Cardiovascular Tachycardia, hypotension, syncope 

Neurologic Headache, mental status change 

General Anxiety, sense of impending doom, pallor 
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ertheless these tests are not available in the

emergency setting and are not used routinely.

Ancillary tests are helpful for alternating

diagnoses.

Differential Diagnosis (Table 2)

It is not practical to differentiate between ana-

phylactic and anaphylactoid reactions, because

both respond to the same treatment in the acute

stage. However if anaphylactic shock is present,

it must be differentiated from other causes of

cardiovascular collapse. As in anaphylactic

shock, hypotension, pallor, bradycardia,

weakness, nausea, vomiting and diaphoresis

also present in vasovagal reactions, making it

the most common condition that mimic

anaphylaxis. However urticaria, pruritus,

angioedema, tachycardia and bronchospasm

are not present in vasovagal reactions. Besides

warm phase of septic shock may also mimic

anaphylactic shock as hypotension resulted

from peripheral vasodilation. However the pro-

gressive onset, fever and other signs of infec-

tion may be present.

Acute respiratory decompensation seen

in severe asthma attacks, foreign body, foreign

body aspiration and pulmonary embolism can

mimic the respiratory symptoms suggestive of

anaphylaxis but other dermatologic features are

absent. Other conditions such as seizure

disorders, myocardial infarction and arrhythmias

may infrequently present initially with similari-

ties to anaphylaxis, but are readily distinguished

clinically. A list of differential diagnosis is sum-

marized in Table 2.

Treatment

Anaphylaxis is a medical emergency and may

Table 2. Differential Diagnosis of Anaphylaxis 

Pulmonary 

Asthma, foreign body, aspiration, pulmonary embolus, epiglottitis 

Cardiac 

Myocardial infarction, cardiac arrest, arrhythmias 

Shock 

Cardiogenic, septic, hemorrhagic 

Neurologic 

Autonomic epilepsy, cerebrovascular accident 

Flushing syndromes 

Red man syndrome (vancomycin), carcinoid 

Mast cell disorder 

Cold-induced urticaria, Cholinergic urticaria, systemic mastocytosi, urticaria 

pigmentosa 

Psychogenic 

Panic attack, hyperventilation 

Miscellaneous 

Vasovagal reaction, hereditary angioedema 
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progress to shock and death if not treat

immediately. Airway patency and circulatory

restoration are pivotal. Parenteral epinephrine

is critical in the management of acute

anaphylaxis. For the adult patient, 0.3-0.5mL

epinephrine of a 1:1000 dilution given subcuta-

neously or intramuscularly may be effective.

Recent study found that intramuscular route

superior to subcutaneous route. The former had

shorter time (8 min after intramuscular route vs.

34 min after subcutaneous route) to peak

plasma epinephrine concentration, accompanied

by prompt physiologic effect, though the total

amount of epinephrine eventually absorbed did

not differ significantly.15 Peak plasma epineph-

rine concentrations were significantly higher af-

ter epinephrine injection in the vastus lateralis

muscle.16

The dosage for children is 0.01mL/kg, up

to a maximum 0.3mL of a 1:1000 dilution of

epinephrine.17 Repeated dose of epinephrine

could be administered every 5-15 minutes until

the anaphylaxis is controlled or signs of

palpitations, tremor, uncomfortable apprehen-

sion occur. Intravenous epinephrine in 1:10000

dilution should only be reserved to patients with

severe hypotensive shock in the fear of its po-

tential effects of tachyarrhythmia and ischemia.

For patients with conscious disturbance due to

severe hypotensive shock, oxygen supplement

with adequate airway must be given and

maintained. When signs of laryngeal edema and

upper airway obstruction are suspected, early

intubation could be life-saving. The patient

should be placed supine or in Trendelenburg’s

position.

Other medications for acute anaphylaxis

include the administration of H1 and H2

antihistamines. Diphenhydramine 25-50mg in-

travenously may be administered after initial use

of epinephrine. Ranitidine, an H2 antihistamine,

50mg intravenously or 150mg orally could be

given to enhanced the effects. Inhalation of

2
-agonists (e.g. salbutamol and terbutaline)

is effective for bronchospasm. Though corti-

costeroids do not reverse the acute symptoms,

they may help prevent or minimize second-phase

reaction. Despite the controversy of corticos-

teroids in anaphylaxis, methlprednisolone,

125mg intravenously, or prednisolone 50mg

orally are widely acceptable as part of the ini-

tial management regimen. The intravenous route

is usually reserved to patient with more severe

reactions.

When anaphylactic shock fails to respond

to the initial epinephrine, persisted hypotension

patient should receive intravenous fluid

challenge. Caution should made to avoid over-

zealous fluid administration as pulmonary edema

may develop. In severe case, continuous infu-

sion of vasopressor like dopamine and epineph-

rine may be required.

For patients who use -blockers or

ACE inhibitors, epinephrine may not be effec-

tive in reversing the hypotensive shock. Then

glucagon in the dose of 5-15 g/min should

be administered intravenously. Glucagon has

direct chronotropic, inotropic and vasoactive

effects that are independent of catecholamine

receptors. Additionally, glucagon also promotes

endogenous release of catecholamines. For

patients with bradycardia refractory to initial

treatment, intramuscular or intravenous admin-

istration of atropine 0.5mg (up to 2mg) may be

warranted. The hemodynamic status should be

assessed frequently for response to treatment.

A d d i t iona l  mea s u r e s  may be

individualized.1,18 To slow absorption of in-
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jected antigens (e.g., insect stings), a tourniquet

may be placed proximal to the injection site. It

should be released every five minutes for at least

three minutes, and the total duration of tourni-

quet application should not exceed 30 minutes.

The tourniquet pressure should ideally occlude

venous return without compromising arterial

flow. Alternatively, 0.15 to 0.3 mL of 1:1,000

aqueous epinephrine (0.1 to 0.2 mL in children)

may be injected into the site.

Patient with anaphylactic shock not com-

pletely respond to initial treatment should be

admitted to an intensive unit for further care.

For those responds initially, post-treatment

observation in the emergency department for a

period of time is necessary because of the po-

tential for a second phase of reaction. Most of

these reactions occur within 1-8 hours, but sec-

ond phase reactions may occur 38 hours later.
19 Prolonged observation in a monitored set-

ting period is ideal but not practical. So it may

be appropriate to discharge asymptomatic pa-

tient after 4-8 hours of observation for those

with less severe reactions. These patients must

be told  returning to emergency department

immediately if any symptom recurs and their

family should also be informed of the discharge

precautions. Outpatient follow up to primary

care physicians or an allergist should also be

made. Upon discharged, some experts advo-

cate a short course of antihistamines with oral

corticosteroids (e.g., 30 to 60 mg of

prednisone).1
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