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Management of vaccination - related anaphylaxis
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ABSTRACT    Anaphylaxis is a systemic, immediate hypersensitivity reaction due to IgE mediated immunologic release of
mediators from mast cells and basophils. Features of severe condition are obstruction of the upper airway from tissue
swelling, marked bronchospasm, and hypotension. In vaccination related anaphylaxis, optimal management begins with
prevention: prevaccination screening including questions about possible allergy to any component of vaccine, and anticipa-
tion of anaphylaxis by observation at least 15 minutes following vaccination are very important. The essential treatment is
prompt administration of adrenaline. Since hypotension is due to a shift of fluid from intravascular to extravascular space, the
mainstay of treatment should be the restoration of intravascular volume. Since anaphylaxis can be biphasic administration of
corticosteroid in preventing late phase reaction can be postulated. [Paediatr Indones 2001; 41:96-99]
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ANAPHYLAXIS IS A SYSTEMIC, IMMEDIATE HYPERSENSITIVITY
reaction due to IgE mediated immunologic release of

mediators from mast cells and basophils.1 There is

nothing that we do in health care intervention that

is without risk. Some with high risk and others with

minimal risk to the patient, and anaphylaxis is one of

the high risk. Vaccines are no exception, whether they

are manipulated natural infectious agents, detoxified

products of natural agents or manufactured by modern

genetic recombinant techniques, they all have some

risks.2 Although the incidence of anaphylaxis post

vaccination is rare, every vaccine provider should be

able to recognize early in the beginning of the event

and treat promptly to minimize fatal outcome.
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Signs and symptoms

During anaphylactic reaction, changes develop

progressively over several inutes and typically involve

multiple body systems, particularly the skin, respiration

and circulation. The cardinal features of anaphylaxis

include: itchy, urticarial rash sometimes prominent

at the injection site. Progressive edema can also

develop involving the face or mouth or other body

parts.3 Respiratory symptoms such as sneezing

coughing, wheezing, hoarseness or difficulty

swallowing, possibly culminating in airway obstruc-

tion.1,3 Hypotension generally developing later in the

process and possibly progressing to cause shock and

prostration.3

It should be noted that cardiovascular collapse

with shock can occur immediately without any cuta-

neous or respiratory symptoms.4 Patients with early or

mild sign of anaphylaxis will typically have urticarial

rash with some combination of sneezing, nasal con-

gestion, tearing, coughing or facial flushing along with
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understandable anxiety. Features of severe disease

include obstruction of the upper airway from tissue

swelling, marked bronchospasm and hypotension.

Symptoms usually begin within 5 to 30 minutes

when vaccine has been administered by injection.

However, there can be a delay of an hour or more

after oral administration, symptoms usually occur

within the first 2 hours after ingestion but can be de-

layed for several hours. It is believed that there is a

direct correlation between the immediacy of onset of

symptoms and the severity of a given attack. The more

rapid the onset, the more severe the episode.

An episode can abate and then exhibit a recru-

descence several hours after symptoms have disap-

peared. This has been termed "biphasic anaphylaxis".5

In addition, attacks can be protracted, persisting for

over 24 hours. This is especially true for cardiovascu-

lar symptoms which can occur in spite of appropriate

therapy.6 Death can occur at anytime during the course

of protracted anaphylaxis.

Anaphylactic reactions must be distinguished

from fainting (vasovagal syncope), anxiety and breath

holding spells, which are common, benign reactions

requiring only symptomatic treatment.3 The hallmarks

of fainting are sudden onset of pallor, loss of conscious-

ness and collapse to the ground, sometimes associ-

ated with brief clonic seizure activity. Recovery of con-

sciousness occurs within 1-2 minutes of reaching re-

cumbent position although pallor and sweating may

persist for several more minutes. In contrast, sudden

unconsciousness is hardly ever the presenting feature

of anaphylaxis.2,3

Prevention

Anaphylactic reactions are an unavoidable aspect of

the practice of medicine. Optimal management of

anaphylaxis begins with prevention. Prevaccination

screening should include questions about possible

allergy to any component of the product being con-

sidered, including components present in small

quantities in some vaccines such as antibiotics,

stabilizer (such as gelatin) or contaminating proteins

(e.g. in egg-derived vaccines such as measles and

influenza).2,3

Since avoidance is not always possible, anticipa-

tion of anaphylaxis is the second step in optimal man-

agement. Most instances begin within 30 minutes af-

ter vaccination, shorter onset intervals are associated

with more severe reactions. Vaccine recipients should

therefore be kept under supervision for at least 15

minutes following vaccination. Thirty minutes is a

safer observation period when there is a specific con-

cern about possible vaccine allergy.

Treatment

Rapid recognition and treatment are essential. It is

believed that prompt initiation of therapy prevents

fatalities. The priority is prompt administration of

adrenaline (epinephrine) which should not be delayed

if earlier steps cannot be completed quickly. Speedy

intervention is of paramount importance: failure to

use adrenaline promptly is more dangerous than using

it improperly. Every vaccinator should have immediate

access to an anaphylaxis kit containing several vials

of adrenaline with appropriate shelf life dating and

injection supplies (Table 1). The adrenaline dose

should be carefully determined; calculation based on

body weight is preferred when patient’s weight is

known. A dose of 0.01 mg/kg (maximum 0.3 ml) of

aquaeus adrenaline 1:1000 may be adequate.2

TABLE 1. EQUIPMENT AND MEDICATION FOR THERAPY OF
ANAPHYLAXIS IN OFFICE2

Primary
A. Tourniquet
B. 1 ml and 5 ml disposable syringes
C. Oxygen tank and mask/nasal prongs
D. Epinephrine solution (aqueous) 1:1000
E. Diphenhydramine injectable
F. Ranitidine or cimetidine injectable
G.Injectable corticosteroids
H. Ambubag, oral airway, laryngoscope, ETT no 12
I.  Intravenous set up with large-bore catheter
J. IV fluid: 2000 ml crystalloid, 1000 ml hydroxyethyl starch
K. Aerosol beta-2 bronchodilator 7 compressor nebulizer
L. Glucagon
M.Electrocardiograph
N. Normal saline 10 ml vial for epinephrine dilution

Supporting
A. Suction apparatus
B. Dopamine
C. Sodium bicarbonate
D. Aminophylline
E. Atropine

Optional
A. Defibrilator
B. Calcium
C. Neuroleptic for seizures
D. Lidocain
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Excessive dose of adrenaline can add to patient’s

distress by causing palpitations, tachycardia, flushing

and headache, but cardiac dysrhythmias are rare in

otherwise healthy children. When body weight is not

known, the dose of adrenaline can be approximated

from the child's age (Table 2).

TABLE 2. APPROPRIATE DOSE OF ADRENALINE HCL
1:1000 SOLUTION BASED ON AGE

Age Dose

2-6 months 0.07 ml (0.07 mg)
12 months 0.1 ml (0.1 mg)
18-48 months 0.15 ml (0.15 mg)
5 years 0.2 ml (0.2 mg)
6-9 years 0.3 ml (0.3 mg)
10-13 years 0.4 ml (0.4 mg)
>14 years 0.5 ml (0.5 mg)

* doses for children between the ages should be approximated
** for mild reaction a dose of 0.3 ml can be considered
Adapted from the Canadian immunization guide 5th edition 1983

Since hypotension is due to a shift of fluid from

intravascular to the extravascular space, the main-

stay of treatment should be the restoration of intra-

vascular volume. There is debate as to whether col-

loids or crystalloid should be used and there are argu-

ments to support both form of therapy.6 However, the

most important of fluid therapy initially is not the com-

position of the fluid it self, but rather the rate of ad-

ministration.7 Children should receive up to 30ml/kg

of crystalloid solution in the first hour.8

Although fluids are clearly the most important

element along with epinephrine in the therapy of hy-

potension, the use of other vasopressors may also be

indicated. However their effectiveness can be dimin-

ished since hypotension often occurs in patients who

have increased peripheral resistance due to endog-

enous compensatory mechanisms.

In such patients the hypotension is as noted due

to fluid shift and perhaps decreased cardiac output.

However vasopressors have been employed for many

years and can be helpful. The drug of choice is dopam-

ine administered at a rate of 2 to 20 µg/kg per minute.

Any patient requiring dopamine, of course, should be

transferred to a tertiary care unit.

Additional measures

Absorption of vaccine from the injection site can be

delayed by physical or chemical means in some

instance, to allow time for adrenaline to take effect.

When possible a tourniquet can be placed above the

vaccination site. It should be released for 1 minute

every 3 minutes and stopped as symptoms subside.3 If

the vaccine was injected subcutaneously, an

additional dose of 0.005ml/kg (maximum 0.3 ml) of

aqueous adrenaline 1:1000 can be injected into the

vaccination site.2,3 This is usually reserved for

moderate to severe cases and is not repeated. This

measure is not appropriate for intramuscular vac-

cination sites.

Continuing care

Other medications can be considered to augment or

extend the effects of adrenaline but are not essential

in areas where patients can be rapidly transferred to

a local emergency department for continuing care.

All but milder cases will require continuing observa-

tion and medication in hospital. Antihistamine

therapy can be useful as adjunctive treatment with

epinephrine. Although antihistamine therapy is not

considered lifesaving, it can at times offer dramatic

relief of symptoms.9 The exact role of corticosteroids

in the management of anaphylaxis has not been esta-

blished. Patients with severe anaphylactic episodes

or patients who had previously been on systemic

glucocorticoid therapy within the previous several

months should receive corticosteroids.

Perhaps the most salient theoretical rationale for

their use relates to their effects on the late phase re-

action. Since anaphylaxis can be biphasic, a role for

steroids in preventing such a recurrence can be pos-

tulated. Suggested intravenous of 10 mg to 100 mg

hydrocortisone can be given for severe episodes, and

is probably wise to give oral prednisone of 30 mg to 60

mg, to patients who have experienced mild anaphy-

lactic symptoms and been discharged from therapy.

If wheezing unresponsive to epinephrine occurs,

aerosolized beta adrenergic agent and if necessary,

intravenous aminophylline can be used. With appro-

priate management, vaccination related anaphylac-

tic reactions almost always have a favorable outcome.

Initial management in non-hospital
settings

Treatment of anaphylaxis by health care providers in

non-hospital settings should allow the following steps.
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Firstly call the assistance including an ambu-

lance. Place the patient in a recumbent position, el-

evating the feet if possible, establish an oral airway if

necessary. Promptly administer 0.01mg/kg (maximum

0.5 ml) of aqueous adrenaline 1:1000 by subcutane-

ous or intramuscular injection, in a different limb from

that used for vaccination. The subcutaneous route of

adrenaline suffices for mild or early cases, while the

intra muscular route is preferred for severe cases. Dos-

ing can be repeated at 20 minute intervals or less if

necessary, dictated by clinical condition.

Monitor the vital signs and reassess the situa-

tion frequently, to guide medication use. Consider

adjunctive measures to slow vaccine absorption at the

injection site e.g. tourniquet application or to aug-

ment the effect of adrenaline. Arrange rapid trans-

port to an emergency unit for further care. All but

mildest cases require medication and observation.
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