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Gastrointestinal symptoms of any severity including 
abdominal pain or vomiting may be signs of anaphylaxis 
from an insect sting or injected drug allergy. However, 
severe, persistent gastrointestinal symptoms may be a 
feature of anaphylaxis from any cause (see Box 1).1,4-6

Anaphylaxis is unpredictable and signs of a potentially 
fatal anaphylaxis can initially appear mild.3,7 However, 
mild or moderate allergic symptoms may not 
always precede anaphylaxis.4,5,7 Risk factors for fatal 
anaphylaxis include upright posture during and after 
anaphylaxis, delayed administration of adrenaline, 
concomitant asthma and delayed initiation of CPR 
after collapse.3,8

Management
Adrenaline is the first-line drug for anaphylaxis.5,9-11 It 
works by reducing airway mucosal oedema, inducing 
bronchodilation and vasoconstriction and increasing 
cardiac contraction strength. Intramuscular adrenaline 
should be administered without delay into the outer 
mid-thigh if features of anaphylaxis are present.1,5,9 
There are no contraindications to intramuscular 
adrenaline in the treatment of anaphylaxis.11-13

Given the rapid onset of anaphylaxis, its potential 
severity and ethical issues, there are no published 
pharmacodynamic dose response studies of adrenaline 
in anaphylaxis. Adrenaline dosage is based on common 
practice and limited studies in healthy volunteers.12,14

Updated anaphylaxis guidelines:  
management in infants and children

SUMMARY
Severe allergic reactions (anaphylaxis) are unpredictable, and initial signs of what could be fatal 
anaphylaxis can be mild.

Adrenaline (epinephrine) remains the first-line drug of choice for the acute management of 
anaphylaxis and should be administered early.

There are no contraindications to intramuscular adrenaline in the treatment of anaphylaxis.

Correct positioning of the patient is vital as death can occur within minutes if a patient stands, 
walks or sits up suddenly. Position the patient correctly first and then promptly administer 
intramuscular adrenaline.

Updated guidelines by the Australasian Society of Clinical Immunology and Allergy now 
recommend that the 0.15 mg adrenaline injector device may be prescribed for infants and children 
weighing 7.5–10 kg. The recommendation to use the 0.3 mg adrenaline injector device for those 
over 20 kg remains unchanged.

The adrenaline doses in Australian Prescriber’s anaphylaxis wallchart remain valid.

Introduction
Anaphylaxis is a potentially life-threatening severe 
allergic reaction and adrenaline (epinephrine) remains 
the first-line treatment. The Australasian Society of 
Clinical Immunology and Allergy (ASCIA) has recently 
updated its dose recommendations for adrenaline 
injectors in children.1

Rates of hospital admission for anaphylaxis in 
Australia are increasing, particularly for food-related 
anaphylaxis in older children and adolescents.2 
There has been a similar increase in all-cause fatal 
anaphylaxis in Australia in the last two decades. In 
keeping with the increasing incidence in children and 
adolescents, these age groups have the highest risk of 
fatality from food-related anaphylaxis.3

Anaphylaxis – presenting symptoms
ASCIA defines anaphylaxis as:

	• any acute onset illness with typical skin features 
(e.g. urticarial rash or erythema or flushing with 
or without angioedema), plus involvement of 
respiratory or cardiovascular symptoms with 
or without persistent severe gastrointestinal 
symptoms, OR

	• any acute onset of hypotension or bronchospasm 
or upper airway obstruction where anaphylaxis is 
considered possible, even if typical skin features 
are not present.1
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Updated anaphylaxis guidelines

Intramuscular adrenaline is first line
In patients of all ages using adrenaline 1:1000, 
0.01 mL/kg up to 0.5 mL (0.5 mg) per dose is 
recommended using an adrenaline ampoule and 
syringe or an adrenaline injector device (Table).1,5,9,10,13 
Repeat doses are recommended at five minute 
intervals if there are ongoing symptoms. An 
adrenaline infusion should be considered if signs 
persist despite administration of two or more doses, 
if skills and equipment are available.1,5,9,11-13

Boluses of intravenous adrenaline are associated with 
a significantly increased risk of adverse effects and 
overdose, and should be avoided.15,16 Subcutaneous 
adrenaline is not as reliably absorbed as intramuscular 
and should also be avoided.17

A person with both known asthma and an allergy to 
food, insects or a medicine who has a sudden onset 
of difficulty breathing (including wheeze, persistent 
cough or hoarse voice) should always be given 
adrenaline first, then a bronchodilator, even in the 
absence of cutaneous symptoms.

Adrenaline injectors
Adrenaline injectors allow rapid, reliable delivery of 
intramuscular adrenaline. They were designed to 
make it easier for non-medical people to administer 
adrenaline in an emergency. Adrenaline injectors 
also reduce the risk of dosing errors associated with 
adrenaline ampoules and syringes, especially in 
the community.14,18

Up to two adrenaline injectors can be prescribed 
on the Pharmaceutical Benefits Scheme (PBS) 
for patients at risk of anaphylaxis. The initial 
PBS authority requires either discharge from the 
emergency department or hospital after treatment 
with adrenaline for anaphylaxis or consultation with a 
clinical immunologist or allergy specialist, paediatrician 
or respiratory physician. Additional devices can be 
purchased over-the-counter at full cost.

Updated guidelines for infants and 
small children
From 1 September 2021, injector devices will be 
available in three dose sizes containing 0.15 mg, 
0.3 mg and 0.5 mg adrenaline. In infants and young 
children weighing less than 10 kg, this poses a 
challenge for prescribing an adrenaline injector. ASCIA 
recently updated the weight recommendations for the 
use of an adrenaline injector in children.1 A 0.15 mg 
device may now be prescribed for an infant weighing 
7.5–10 kg, following a considered assessment. 
Previously this device was only recommended for 
children weighing 10–20 kg. This update is based 
on the safety of intramuscular adrenaline in children 
at the recommended doses and is supported by 
international professional consensus.5,9,11,13,14

The use of a 0.15 mg adrenaline injector device for 
infants weighing 7.5 kg will deliver up to 200% of 
the recommended 0.01 mg/kg adrenaline dose. 
However, delivering it via an injector poses less risk 
than using an adrenaline ampoule and syringe where 
dosing errors and delays in administration increase 
the risk of harm, particularly when used without 
medical training.14,18

There are no published cases of bone injury or 
adrenaline delivery failure from an adrenaline injector 
needle tip striking the femur in children weighing less 
than 10 kg, despite theoretical risks. Bunching the 
skin and muscle of the mid-thigh may help to reduce 
this risk.14,19 The ASCIA recommendation to prescribe 
a 0.3 mg adrenaline injector to individuals weighing 
at least 20 kg to reduce the risk of under-dosing 
adrenaline remains unchanged.1,11,14

Infants with anaphylaxis may remain pale despite 
2–3 doses of adrenaline. This can resolve without 
further doses6 so persistent pallor alone is not an 

Box 1   �Signs and symptoms of allergic reactions in infants6

Mild to moderate reaction

Cutaneous

	• urticaria

	• angioedema

Gastrointestinal

	• tingling mouth

	• abdominal pain

	• vomiting*

Other signs

	• face (eye, ear, nose) rubbing

	• sneezing

	• sudden onset of clear nasal 
discharge

	• conjunctival redness

	• irritability

	• clinging to caregiver

Severe reaction (anaphylaxis)

Respiratory

	• swelling of tongue

	• swelling in throat (e.g. hoarseness, croakiness 
or difficulty vocalising)

	• wheeze, stridor or persistent cough

	• laboured or noisy breathing

	• low oxygen saturation

	• rapid respiratory rate for age

	• low respiratory rate may indicate impending 
respiratory arrest

Cardiovascular

	• hypotension is a late sign in infants due to 
high peripheral vascular resistance and can 
represent a pre-arrest sign

	• collapse

	• pallor and floppiness

	• tachycardia – rapid resting heart rate for age 
may signal hypotension

Behavioural changes

	• sudden drowsiness

	• unresponsiveness

	• loss of consciousness

* �abdominal pain and vomiting are signs of anaphylaxis in insect sting or injected 
drug allergy
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indication for more adrenaline. In addition, more 
than 2–3 doses of adrenaline in infants may cause 
hypertension and tachycardia, and the tachycardia 
is often misinterpreted as an ongoing cardiovascular 
compromise or anaphylaxis.6 To check if additional 
doses of adrenaline are required, measuring blood 
pressure can provide a guide to the effectiveness 
of treatment.6,16

Positioning of the patient
Correct positioning of a patient being treated for 
anaphylaxis is vital (see Fig.) as death can occur 
within minutes if a patient stands, walks or sits up 
suddenly.3 Laying the patient flat improves venous 
blood return to the heart. A patient must not walk 
or stand, even if they appear to have recovered. A 
wheelchair, stretcher or trolley should always be used 
to transfer the patient to and from the ambulance, 
treatment room bed and toilet.1 The left lateral 
(recovery) position is recommended if someone with 
anaphylaxis is vomiting.

Patients with respiratory symptoms, which are the 
most common feature of anaphylaxis in children, 
may prefer to sit to help with breathing and 
improve ventilation. They should sit with their legs 
outstretched in front of them, not in a chair, and 
must be monitored closely as even sitting may 
trigger hypotension.

Infants with anaphylaxis may appear pale and floppy 
and should be held horizontally in the carer’s arms 
and not upright over the shoulder. The left lateral 
(recovery) position is recommended for pregnant 
patients as this reduces the risk of compression of the 
inferior vena cava by the uterus and improves venous 
return to the heart.20

Other drug options after adrenaline
Bronchodilators such as salbutamol may be given for 
persistent wheeze after adrenaline. Antihistamines 
and corticosteroids should not be given before or in 
place of adrenaline in the treatment of anaphylaxis. 
Antihistamines do not treat or prevent anaphylaxis 
or biphasic reactions but may reduce pruritis and 
can be given after adrenaline.1,5,9 The benefit of 
corticosteroids is unproven in anaphylaxis, but they 
are sometimes given after adrenaline in people with a 
history of reactive airways or to help prevent biphasic 
reactions. However, the evidence of benefit is scant.1,2,9 
Intravenous promethazine should not be used in 
anaphylaxis because it can cause hypotension and 
muscle necrosis.

For hypotensive patients, give intravenous fluids 
(normal saline 20 mL/kg to a maximum of 1 L in 
the first 30 minutes) and consider an adrenaline 
infusion. In patients with cardiogenic shock despite 

Fig.   �Correct and incorrect positioning of the patient 
with anaphylaxis

Reproduced with permission from the Australasian Society of clinical Immunology and 
Allergy (ASCIA)

A	� General recommendation 
for patients

B	 Infants

C	� Pregnancy or vomiting

A

B

C

Table   �Adrenaline (epinephrine) dosing for the treatment 
of anaphylaxis

Approximate 
age (years)

Weight 
(kg)

Vol. 
adrenaline 
1:1000

Adrenaline injector

<1 <7.5 0.1 mL 0.1 mg device (not currently available 
in Australia or New Zealand)

1–2 10 0.1 mL

7.5-20 kg (~<5yrs) 
0.15mg device

2–3 15 0.15 mL

4–6 20 0.2 mL

7–10 30 0.3 mL >20kg (~>5yrs) 
0.3mg device10–12 40 0.4 mL

>12 and adults >50 0.5 mL >50kg (~>12 years) 
0.3mg or 0.5mg devices

Reproduced with permission from the Australasian Society of clinical Immunology and 
Allergy (ASCIA)
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these measures (especially if taking beta blockers) 
glucagon may improve cardiac output. Consider an 
intravenous glucagon bolus of 1–2 mg in adults or 
20–30 microgram/kg up to 1 mg in children and seek 
specialist advice.

Duration of monitoring
Patients with anaphylaxis can experience protracted 
or biphasic reactions7,9 and should be transported 
to hospital or other medical facility via ambulance 
(where possible) to allow management of these 
possibilities. Currently there is little evidence to guide 
the optimal duration of observation. True biphasic 
reactions are estimated to occur in 3–20% of patients 
at a median of 11 hours after the initial reaction 
(range 0.5–72 hours).9,21 ASCIA recommends clinical 
monitoring of a patient for a minimum of four hours 
after the last dose of adrenaline.1

Patients should strongly be considered for overnight 
hospital admission if they:

	• present with severe or protracted anaphylaxis 
(e.g. required repeated doses of adrenaline or 
intravenous fluid resuscitation)

	• have a history of severe or protracted anaphylaxis

	• have other concomitant illness (e.g. severe asthma, 
history of arrhythmia, systemic mastocytosis)

	• live alone or are remote from medical care

	• present for medical care late in the evening.1,5,9

Follow-up
On discharge from hospital following anaphylaxis, 
patients at risk of re-exposure (e.g. to stings, foods, 
unknown cause) should be prescribed and ideally 
dispensed an adrenaline injector device pending 
specialist review.1,5,9,13 Patients should be provided 
with education about using the adrenaline injector 
and given an ASCIA Action Plan for Anaphylaxis 
so they can recognise and manage potential 
future reactions.

All patients who present with anaphylaxis should be 
referred for clinical immunology/allergy specialist 
review to confirm the cause of their reaction and 
discuss avoidance strategies and management 
of comorbidities. Patients should be advised to 
document episodes of anaphylaxis. This helps identify 
causes and co-factors like exercise in the 6–8 hours 
preceding the onset of symptoms. The ASCIA allergic 
reactions event record and clinical history forms can 
be used to collect and document this information. 
These and other anaphylaxis resources are available 
to download (see Box 2).

Conclusion

Anaphylaxis is a potentially life-threatening allergic 
reaction and adrenaline remains the first-line 
treatment. ASCIA recently updated guidelines to 
recommend 0.15 mg adrenaline injectors for infants 
and children weighing 7.5–10 kg. Correct positioning 
of a patient experiencing anaphylaxis is vital as death 
can occur within minutes if a patient stands, walks or 
sits up suddenly. 

Conflicts of interest: none declared

Box 2   �Evidence-based anaphylaxis 
resources for clinicians 
and patients

Australasian Society of Clinical Immunology and 
Allergy (ASCIA) resources: https://www.allergy.org.au/
hp/anaphylaxis 

Nip Allergies in the Bub: https://preventallergies.org.au/
healthcare-professionals

Anaphylaxis: emergency management for health 
professionals. Aust Prescr 2018;41:54. https://doi.org/ 
10.18773/austprescr.2018.014.  Order a free Anaphylaxis 
Wallchart online.
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