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Recognition and Management of Anaphylactic Shock
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Abstract

Angphylactic shock ismedical emergency characterized by circulatory collgpseresulted from se-
vereacutedlergicreactions, namely angphylaxisand angphylactoid reaction. Angphylaxisisanacute,
systemic, IgE-mediated, immediate hypersensitivity reaction caused by therelesse of mediatorsby
meast cellsand basophil safter exposureto antigens. A diversity of antigenscould trigger angphylaxis
and the most common causes are medications, insect stings and foods. Whereas angphylactoid
reectionis|gE-independent and contrast mediaisthewidely knowntriggering agent. Anaphylaxisis
aclinical diagnosiswith acombinations of symptomsand signsthat include weakness, dizziness,
flushing, angioedema, urticariaof the skin, congestion, and sneezing. More severe symptomsin-
cludeupper respiratory tract obstruction, hypotens on, vascul ar col lgpseassociated with angioedema
and urticaria, gestrointestina distress, cardiovascular arrhythmias, and arrest. Prompt administration
of epinephrineiscritical for thesuccessinthetrestment of acuteangphylaxis. H1and H2 antihistamines,
corticosteroidsand gopropriatefluid supplement should be given. Infusion of inotropi c agentsmay
be required. When the symptoms subside, observation in the emergency department beforedis-
chargeis prudent.(Ann Disaster Med. 2004;2 Suppl 2: 51-S68)
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Introduction

Anaphylaxisistheclinical syndromethat rep-
resentsthe most severesystemic alergicreac-
tionthat occursinprevioudy senstized persons.
Itisan acute, systemic, |gE-mediated, imme-
diate hypersensitivity reaction caused by are-
leaseof mediatorsfrommast cell and basophils.
! Previous studies suggested that theincidence
of anaphylaxis occurred at the rate of 21 per
100000 patient-years.2 Among those who suf-
fered from anaphylaxis, 1/12 patientswill ex-
periencerecurrence, and 1/50will require hos-

pital trestment.2 Angphylaxisisamedica emer-
gency that requiresimmediate attention asres-
piratory distress and, in case of anaphylactic
shock, vascular collapsemayy occur withinmin-
utes after exposureto the allergic substances.
Fatality from anaphylactic shock, though
uncommon, may occur most commonly from
cardiovascular collapseand airway obstruction
if medical attentionisdelayed. Potentialy any
substance is able to cause anaphylaxis, how-
ever themost common causesof |gE-mediated
anaphylaxisareinsect tings, medications | atex,
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peanuts and tree nuts, shellfish and fish, milk,
eggs and wheat.*>% Shock could also arisein
severeangphylactoidreactionwhichisclinicaly
indistinguishablefromanaphylaxis, but arenot
IgE-mediated and is seen in response to
opiates, nonsteroidal anti-inflammatory drugs
and radiocontrast agents.

Etiology

In aretrospective study the causative agents
was recognized in 75% of the cases of ana-
phylaxis presented to the emergency
department.” Drugs are the most commonly
documented causativeagentsof angphylaxisin
emergency department visit, rangesfrom 28%
t0 49%. Insect sting is the second most com-
monly reported agent inthesame series, rang-
ingfrom17.5%t029% of thecaseswithknown
etiology.”® Nonsteroida anti-inflammatory
drugs and antibiotics, are the most common
drugsinvolvedinanaphylaxis. Withinthelater
subcategory cephal osporins, penicillin and
trimethoprim arethedrugsmost 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-
menopteraarethe most commonly recognized
agents. The prevalence of Hymenopterasting
systemic reactionsin the general population
ranges from 0.155 to 3.3%.° In the general
population, adult age, malesex (male: femae
ratio, 2:1) and the type of stinging insect
(honeybee stings are more dangerous than
vespid stings) arewell known risk factorsfor
both the occurrence of thefirst systemic reac-
tionandtherecurrenceof thesystemicreactions.

Anaphylactic Shock 62

910 Food allergy represented one of the most
common causefor thedocumented anaphylaxis
with known etiology. Variousfoodsincluded
fish, seafood, nut, mango, kiwi, soy, and mus-
tard have been reported to be the provoking
agents. Exercisedinduced-anaphylaxisischar-
acterized by a spectrum of symptoms occur-
ringduringphysica activitythatrangesfrommild
cutaneous signsto severe systemic manifesta-
tions such as hypotension, syncope and even
death. Certainfoodsor medicationsmay bethe
predisposing factors for exercised-induced
anaphylaxis. In susceptible persons, ingestion
of NSAIDs, aspirin, seafood, celery, wheat and
cheesebefore physical activity may inducethe
anaphylaxis. Other lessfrequent provokingana
phylaxis includes are latex, allergen
immunotherapy, foreign proteins (insulin,
antitoxins), and blood transfusion. Table 1
shows some causes of angphylaxis.

Clinical Features (Table 1)

Anaphylaxisand anaphylacticshock aremainly
clinica diagnoses. Whenthereisanobvioushis-
tory of exposure such as wasp sting, or the
symptomsoccurredimmediately after drugsor
foods known to be anaphylactic to the patient
thediagnosiscould bestraight forward. Butvery
often the causative agent could only beidenti-
fied |ater after the patient is stabilized. Accu-
rate diagnosis and prompt intervention relied
onthetreating physician’scapability to differ-
entiateanaphylaxisfrom other diseaseentities.
When appropriate treatment is delayed such
potentially reversible medical crisiscould be
fatal. Therefore, physiciansshould befamiliar
withtheclinical featuresof angphylaxis. Because
anaphylaxisisasystemic alergic reaction, a
widevariety of clinical Sgnsandsymptomsmay
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be observed. Thereaction usually hasan acute
and sudden onset, usually within minutes but
occasionally occursaslateas 1 hour after ex-
posureto the offending antigen. These symp-
tomsgeneraly last lessthan 24 hours. ™2 Pa-
tientswith anaphylaxiswill often noteanim-
pending sense of death (angor animi). Com-
mon symptoms usually include weakness,
dizziness, flushing, angioedema, urticariaof the
skin, congestion, and sneezing. More severe
symptoms include upper respiratory tract
obgtruction, hypotension, vascular collapseas-
sociated with angioedemaand urticaria, gas-
trointestinal distress, cardiovasculararrhythmias,
and/or arrest.® In the emergency department
Setting, up to 94% of the presented caseshave
cutaneous features. Generalized erythema,
pruritus, urticariaand angioedemaarethemost
common cutaneous features of anaphylaxis.’
The second common systemistherespiratory
(55-78%) followed by cardiovascular (30%)
and gastrointestinal (14%).2 Respiratory fea-
tures areresults of swelling and edemaof the
respiratory mucosa and bronchospasm.
Dyspnea, wheeze, stridor, chest tightness,
cough, and tachypnea may occur. Laryngeal
edemamay occur immediately after exposure
toanaphylacticstimulusand resultinupper air-

Table 1. Signs and Symptoms of Anaphylaxis

way obstruction and deathif untreated. Shock
dueto profound peripheral vasodilatation may
occur with or without respiratory symptoms.
Any combinations of the above symptoms
(common vs. severe) have been observed
among patientswho have suffered an anaphy-
lactic reaction. Common symptomsdo not al-
way's precede the more severe symptomsas a
warningorindicator of apossibleoncomingana-
phylacticreaction. However, generaly, thetime
to onset of symptomsisagood indicator of the
severity of thereaction, ie, thefaster the onset,
the more severe the reaction. In aretrospec-
tivereview of anaphylaxis presented to emer-
gency department, respiratory arrest wasthe
major cause (80%) of the food-related
anaphylaxis. Shock wasmorecommoninia
trogenicandinsect sting reactions. Themedian
timetorespiratory or cardiac arrest was30min
for foods, 15 minfor venomand 5 minfor ia
trogenic reactions.* Table 1 summarizesthe
clinica featuresof anaphylaxis.

Laboratory studies are of no benefit in
diagnosisand treatment of anaphylaxis. How-
ever thediagnosismay be confirmed by theel-
evated serumlevel of mast cell tryptaseandthe
causative agent may be demonstrated by cer-
tain agent specific serum IgE antibodies. Nev-

Dermatologic

Angioedema, urticaria, pruritus, general erythema

Respiratory

Dyspnea, chest tightness, wheeze, cough

Stridor,
dysphagia

Otorhinolaryngologic

hoarseness, sneeze,

nasal congestion/itching,

Gastrointestinal

Vomiting, nausea, abdominal pain, fecal incontinence

Cardiovascular

Tachycardia, hypotension, syncope

Neurologic

Headache, mental status change

Generd

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)

Itisnot practical to differentiate between ana-
phylacticand anaphylactoid reactions, because
both respond to the sametreatment intheacute
stage. However if angphylactic shock ispresent,
it must be differentiated from other causes of
cardiovascular collapse. Asin anaphylactic
shock, hypotension, pallor, bradycardia,
weakness, nausea, vomiting and diaphoresis
also present in vasovaga reactions, making it
the most common condition that mimic
anaphylaxis. However urticaria, pruritus,
angioedema, tachycardiaand bronchospasm
arenot presentinvasovagal reactions. Besides
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warm phase of septic shock may aso mimic
anaphylactic shock as hypotension resulted
from periphera vasodilation. However thepro-
gressive onset, fever and other signs of infec-
tion may be present.

Acute respiratory decompensation seen
insevereasthmaattacks, foreign body, foreign
body aspiration and pulmonary embolism can
mimictherespiratory symptomssuggestive of
anaphylaxisbut other dermatol ogicfeaturesare
absent. Other conditions such as seizure
disorders myocardid infarctionandarrhythmias
may infrequently presentinitially withsimilari-
tiestoanaphylaxis, but arereadily distinguished
clinicaly.Alist of differential diagnosisissum-
marizedin Table2.

Treatment
Anaphylaxisisamedica 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

pigmentosa

Cold-induced urticaria, Cholinergic urticaria, systemic mastocytosi,

urticaria

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 arepivotal. Parentera epinephrine
is critical in the management of acute
anaphylaxis. For the adult patient, 0.3-0.5mL
epinephrineof a1:1000dilution given subcuta:
neoudly or intramuscularly may be effective.
Recent study found that intramuscul ar route
superior to subcutaneousroute. Theformer had
shorter time(8 minafter intramuscul ar routevs.
34 min after subcutaneous route) to peak
plasmaepinephrineconcentration,accompanied
by prompt physi ol ogic effect, though thetotal
amount of epinephrineeventualy absorbeddid
not differ sgnificantly.™ Peak plasmaepineph-
rineconcentrationsweresignificantly higher af-
ter epinephrineinjectioninthevastuslateralis
muscle’®

Thedosagefor childrenis0.01mL/kg, up
to amaximum 0.3mL of a1:1000 dilution of
epinephrine.’” Repeated dose of epinephrine
could beadministered every 5-15 minutesuntil
the anaphylaxis is controlled or signs of
pal pitations, tremor, uncomfortableapprehen-
sonoccur. | ntravenousepinephrinein 1:10000
dilutionshould only bereservedto patientswith
severe hypotensive shock inthefear of itspo-
tentiad effectsof tachyarrhythmiaandischemia
For patientswith consciousdisturbance dueto
severehypotensiveshock, oxygen supplement
with adequate airway must be given and
maintained. Whensgnsof larynged edemaand
upper airway obstruction are suspected, early
intubation could be life-saving. The patient
should be placed supineor in Trendelenburg’s
position.

Other medicationsfor acute anaphylaxis
include the administration of H1 and H2
antihistamines. Diphenhydramine25-50mgin-
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travenoudy may beadministeredafter initia use
of epinephrine. Ranitidine, anH2antihistamine,
50mgintravenously or 150mgorally couldbe
given to enhanced the effects. Inhal ation of
/3 -agonists(e.g. salbutamol andterbutaline)
iseffectivefor bronchospasm. Though corti-
costeroids do not reversethe acute symptoms,
they may hel ppreventor minimizesecond-phase
reaction. Despite the controversy of corticos-
teroids in anaphylaxis, methlprednisolone,
125mg intravenously, or prednisolone 50mg
oraly arewidely acceptable as part of theini-
tid managementregimen. Theintravenousroute
isusually reserved to patient with more severe
reactions.

Whenanaphylactic shock fail storespond
totheinitial epinephrine, perssted hypotension
patient should receive intravenous fluid
challenge. Caution should madeto avoid over-
zed ousfluidadministrationaspulmonary edema
may develop. In severe case, continuousinfu-
sonof vasopressor likedopamineand epineph-
rinemay berequired.

For patients who use /£ -blockers or
ACE inhibitors, epinephrinemay not be effec-
tivein 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
effectsthat areindependent of catecholamine
receptors.Additionally, glucagona sopromotes
endogenous release of catecholamines. For
patients with bradycardiarefractory to initial
trestment, intramuscul ar or intravenousadmin-
istration of atropine 0.5mg (up to 2mg) may be
warranted. Thehemodynamic statusshould be
assessed frequently for responseto treatment.

Additional measures may be
individualized.**® To slow absorption of in-



jected antigens(e.g., insect stings), atourniquet
may beplaced proximal totheinjectionsite. It
shouldbereleased every fiveminutesfor at least
three minutes, and thetotal duration of tourni-
quet application should not exceed 30 minutes.
Thetourniquet pressureshouldidedlly occlude
venous return without compromising arteria
flow. Alternatively, 0.15to 0.3 mL of 1:1,000
aqueousepinephrine(0.1to0.2mL inchildren)
may beinjected intothe site.

Patient with anaphylactic shock not com-
pletely respond to initia trestment should be
admitted to an intensive unit for further care.
For those responds initially, post-treatment
observationintheemergency department for a
period of timeisnecessary because of the po-
tential for asecond phase of reaction. Most of
thesereactionsoccur within 1-8 hours, but sec-
ond phasereactionsmay occur 38 hourslater.
9 Prolonged observation in amonitored set-
ting period isideal but not practical. Soit may
be appropriate to discharge asymptomatic pa-
tient after 4-8 hours of observation for those
withlessseverereactions. These patientsmust
betold returning to emergency department
immediately if any symptom recursand their
family should a so beinformed of thedischarge
precautions. Outpatient follow up to primary
care physiciansor an alergist should also be
made. Upon discharged, some experts advo-
cate ashort course of antihistamineswith oral
corticosteroids (e.g., 30 to 60 mg of
prednisone).t
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