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There are approximately 20–30 deaths reported each year 
due to anaphylaxis in the UK, but this may be a significant 
underestimate; approximately 10 anaphylaxis deaths each 
year are due to foods, and another 10 due to perioperative 
anaphylaxis.6

The most common triggers are food, drugs and venom.4 Food 
is the most common trigger in young people: teenagers and 
adults up to the age of 30 years appear to be at greatest risk of 
fatal food-induced reactions.4,5 In contrast, the rate of drug-
induced anaphylaxis is highest in the elderly, probably due to the 
combination of comorbidities (such as cardiovascular disease) 
and polypharmacy (including beta-blockers and angiotensin-
converting-enzyme (ACE) inhibitors).4,7 The diagnosis is supported 
if there is exposure to a known trigger, however, in up to 30% 
of cases, there may be no obvious trigger (‘idiopathic’ or 
‘spontaneous’ anaphylaxis). The characteristics of anaphylaxis to 
the most common causes are shown in Table 1.1,8

Anaphylaxis is a clinical diagnosis that lies along a spectrum of 
severity of allergic symptoms (Fig 1), and no symptom is entirely 
specific for the diagnosis.9 
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Anaphylaxis is a serious systemic hypersensitivity reaction 
that is usually rapid in onset and may cause death. It is  
characterised by the rapid development of airway and/or 
breathing and/or circulation problems. Intramuscular  
adrenaline is the most important treatment, although,  
even in healthcare settings, many patients do not receive  
this intervention contrary to guidelines. The Resuscitation 
Council UK published an updated guideline in 2021 with  
some significant changes in recognition, management,  
observation and follow-up of patients with anaphylaxis. This 
is a concise version of the updated guideline.
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Introduction

The Resuscitation Council UK (RCUK) published an updated 
guideline in 2021 with some significant changes in the 
recognition, management, observation and follow-up of patients 
with anaphylaxis.1 Key updates include a greater emphasis on 
the use of intramuscular (IM) adrenaline, changes to the role 
of antihistamines and corticosteroids, the introduction of an 
algorithm for treating refractory anaphylaxis, and refinement of 
the duration of observation after anaphylaxis. This is a concise 
version of the updated guideline.

Anaphylaxis is a serious systemic hypersensitivity reaction 
that is usually rapid in onset and may cause death.2 The 
estimated incidence of anaphylaxis from all causes in Europe 
is 1.5–7.9 per 100,000 person-years, and 1 in 300 people 
experience anaphylaxis at some point in their lives.3 The overall 
prognosis of anaphylaxis is good, with a case fatality rate of 
<1% in those presenting to UK hospitals, and the mortality 
rate in the general population is <1 per million per annum.4,5 

Table 1. Causes and characteristics of anaphylaxis1,8

Food Medication/
iatrogenic 
causes

Insect/venom 
sting

Age 
distribution: 
anaphylaxis  
(all severities)

Most 
common in 
preschool 
children, 
less 
common 
in older 
adults

Predominantly 
older ages

All ages

Typical 
presentation

Breathing 
problems

Circulation  
problems  
(breathing 
problems are 
less common)

Circulation 
problems 
(breathing 
problems are 
less common)

Onset Less rapid Rapid Rapid

History of 
asthma/ 
atopy

Common Uncommon Uncommon

Adapted from the 2021 Resuscitation Council UK guideline, Emergency 
treatment of anaphylaxis: Guidelines for healthcare providers.
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It is characterised by:

 > sudden onset and rapid progression of symptoms
 > airway and/or breathing and/or circulation (ABC) problems
 > usually, skin and/or mucosal changes (urticaria, flushing or 

angioedema); these may be subtle or absent in 10%–20% of 
reactions.

Skin and/or mucosal symptoms alone are not a sign of anaphylaxis. 
Gastrointestinal symptoms (eg nausea, abdominal pain or vomiting) 
in the absence of ABC problems do not usually indicate anaphylaxis. 
Abdominal pain and vomiting can be symptoms of anaphylaxis due 
to an insect sting or bite. Different phenotypes are associated with 
different causes of anaphylaxis (Table 1).8

Many patients with anaphylaxis are not given the correct 
treatment because of failure to recognise anaphylaxis.10–13 
Approximately half of anaphylaxis episodes are not treated with 
adrenaline, even when they occur in a healthcare setting; at 
the same time, adrenaline may be given to patients with non-
anaphylaxis reactions that present with prominent skin features, 
such as urticaria or facial swelling.14–16

This updated guideline (Emergency treatment of anaphylaxis: 
Guidelines for healthcare providers, 2021) supersedes the 2008 RCUK 
guideline (annotated in 2012 with links to the National Institute for 
Health and Care Excellence (NICE) guidance).1,17 An evidence review 
was undertaken by the Anaphylaxis Working Group of the RCUK, 
using the Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) Evidence to Decision (EtD) frameworks 
for adoption, adaptation and de novo development of trustworthy 
recommendations, referred to as GRADE-ADOLOPMENT.18 A 
summary of the key recommendations is provided in Box 1.

The importance of appropriate positioning in the 
treatment of suspected anaphylaxis

Correct posturing is essential in the treatment of anaphylaxis (note 
the image on the right side of the algorithm in Fig 2). Changes in 
posture from supine to standing are associated with cardiovascular 
collapse and death during anaphylaxis, due to a reduction in 
venous return and consequent reduced myocardial filling and 
perfusion.19,20 It is important to remain flat, with or without legs 
raised, to maximise venous return. In cases where the symptoms 
predominantly affect the airway or breathing, the patient may 
prefer to be semi-recumbent, again with or without the legs raised.

Emphasis on the use of IM adrenaline in the initial 
treatment of anaphylaxis

IM adrenaline is the first-line treatment for anaphylaxis (Fig 2). 
There are no randomised trials evaluating adrenaline to treat 

anaphylaxis, however, extensive observational data exist to 
support the use of adrenaline, and that delays in administration 
are associated with more severe outcomes and possibly death.21,22 
Fatal anaphylaxis is rare but also very unpredictable, so all cases 
of anaphylaxis should be treated as potentially life threatening. In 
approximately 10% of cases, ABC problems persist despite one dose 
of IM adrenaline, but most respond to a second or third dose.14

Case series of out-of-hospital anaphylaxis suggest early use of 
adrenaline improves outcomes.23 Despite an absence of high-
certainty evidence, international guidelines agree that adrenaline 
should be given as soon as features of anaphylaxis develop.

Up to 5% of cases exhibit biphasic anaphylaxis, where ABC 
features initially resolve but then recur several hours later in the 
absence of further exposure to the allergen.24 Several retrospective 
case series and a prospective cohort study have reported that 
delayed adrenaline administration is associated with a higher 
rate of biphasic anaphylaxis, supporting the emphasis on early 
adrenaline use.25,26

The IM route for adrenaline is the route of choice for the vast 
majority of healthcare providers (even if intravenous (IV) access 
is available). IV adrenaline should only be given by experienced 
specialists in an appropriate setting.

Fig 1. Spectrum of severity of anaphylaxis. Reproduced with permis-
sion from Resuscitation Council UK. ABC = airway and/or breathing and/or 
circulation.
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Box 1. Summary recommendations from 2021 
Resuscitation Council UK guideline,  Emergency 
treatment of anaphylaxis: Guidelines for healthcare 
providers1

Anaphylaxis is a potentially life-threatening allergic reaction 
characterised by sudden onset and rapid progression of airway, 
breathing and circulation (ABC) problems.

Skin and/or mucosal changes are common but can be absent in 
10%–20% of cases of anaphylaxis.

Correct posturing is essential in the treatment of suspected 
anaphylaxis: changes in posture from supine to standing are 
associated with cardiovascular collapse and death.

Intramuscular (IM) adrenaline is the most important treatment 
of anaphylaxis and should be given as early as possible.

If ABC problems persist, a second dose of IM adrenaline should 
be given after 5 minutes.

Intravenous (IV) fluids are an important adjunct in the presence 
of shock or poor response to an initial dose of adrenaline.

Refractory anaphylaxis is when ABC problems persist despite two 
appropriate doses of IM adrenaline.

A refractory anaphylaxis algorithm is provided: IV adrenaline 
infusions form the basis of treatment for refractory anaphylaxis; 
seek urgent expert help to establish a low-dose, IV adrenaline 
infusion. IV adrenaline should be given only by experienced 
specialists in an appropriate setting.

Antihistamines can be helpful for treating the skin features of the 
allergic reaction, but must not be used to treat ABC problems or 
delay the use of adrenaline.

Corticosteroids (eg hydrocortisone) are no longer advised 
for the routine treatment of anaphylaxis, except after initial 
resuscitation for refractory reactions or ongoing asthma/shock.

A risk-stratified approach is recommended to guide the duration 
of observation following treatment of anaphylaxis.
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Antihistamines are considered as a third-line intervention 
and should not be used to treat ABC problems

The role of antihistamines in anaphylaxis is debated, but there 
is consensus across all guidelines that they are not a first-line 
treatment. There is no randomised controlled trial (RCT) or quasi-
RCT evidence to support the use of antihistamines in the initial 
treatment of anaphylaxis, and they do not lead to resolution 
of the respiratory or cardiovascular features of adrenaline, or 
improve survival.9,23,25,27–29 The majority of patients presenting 
to emergency departments are treated with antihistamines, 
but only a minority of patients receive adrenaline.30–36 A large 

national prospective registry examined 3,498 cases of anaphylaxis 
and found that prehospital antihistamine use was associated 
with a lower rate of administration of more than one adrenaline 
dose, although this was not the case when less severe cases were 
excluded. Moreover, use of antihistamines is associated with 
occurrence of biphasic reactions, possibly due to causing delayed 
administration of adrenaline.37

Although antihistamines are not recommended for the initial 
treatment of anaphylaxis, there is a role for their use to treat skin 
symptoms (such as urticaria or angioedema) that may occur as 
part of anaphylaxis, once ABC features have resolved.38 Non-
sedating antihistamines (for example, cetirizine) are preferred, 

Fig 2. Initial treatment of anaphylaxis. Reproduced with permission from Resuscitation Council UK. IM = intramuscular; IV = intravenous; SpO2 = oxygen 
saturation.
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as first generation antihistamines (such as chlorphenamine) can 
cause sedation and, if given rapidly by intravenous bolus, can 
precipitate hypotension.39

Corticosteroids (eg hydrocortisone) are no longer 
advised for the routine emergency treatment of 
anaphylaxis

The updated RCUK guideline advises against the routine use of 
corticosteroids to treat anaphylaxis. There is little evidence that 
corticosteroids help shorten protracted symptoms or prevent 
biphasic reactions.38,40 Moreover, there are emerging data to 
suggest that the routine use of steroids is associated with an 
increase in morbidity even after correcting for reaction severity.36,41 
A large prospective national registry found that prehospital 
treatment with corticosteroids was associated with an increase in 
the rate of hospitalisation and/or intensive care admission.36 While 
this could be due to steroids being used in preference to appropriate 
adrenaline administration, the association between steroids and 
more severe outcomes remained irrespective of whether or not 
prehospital adrenaline was administered.36

Like antihistamines, steroids are given far more frequently than 
adrenaline, again raising concern that they distract from early 

Fig 3. Treatment of refractory anaphylaxis. Reproduced with permission from Resuscitation Council UK. ALS = advanced life support; BP = blood pressure; 
CPR = cardiopulmonary resuscitation; ECG = electrocardiography; HR = heart rate; IO = intraosseous; IV = intravenous; SpO2 = oxygen saturation.

use of adrenaline.30–36,42 A 2012 Cochrane systematic review 
concluded that ‘Clinicians should nonetheless be aware of the lack 
of a strong evidence base for the use of a glucocorticoid for the 
treatment of anaphylaxis’, and subsequent studies have confirmed 
the absence of evidence that corticosteroids reduce reaction 
severity or prevent biphasic reactions.25,40,42

It is important to note that there are specific scenarios in which 
corticosteroids may be of benefit: first, anaphylaxis occurring in 
the context of poorly-controlled asthma; and second, in cases of 
refractory anaphylaxis (defined as persistence of ABC features 
despite two appropriate doses of adrenaline). In these cases, the 
balance of risks and benefits is different and, given the uncertainty 
in evidence, corticosteroids may be beneficial but should not 
delay or replace appropriate adrenaline doses when treating 
anaphylaxis.

Treatment of refractory anaphylaxis

The 2021 RCUK guideline features a specific algorithm for the 
treatment of refractory anaphylaxis (Fig 3). There is no established 
definition of refractory anaphylaxis, so the RCUK has defined it 
as ‘anaphylaxis requiring ongoing treatment (due to persisting 
respiratory or cardiovascular symptoms) despite two appropriate 
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doses of IM adrenaline.’1,43 A systematic review and meta-analysis 
found an estimated 3.4% of adrenaline-treated reactions have 
a suboptimal response to two doses of adrenaline, although 
most respond to three.14 Early recognition is vital, and critical care 
support should be sought early.

The pathophysiology of refractory anaphylaxis is likely the 
result of ongoing release of inflammatory mediators, insufficient 
circulating adrenaline (usually due to suboptimal dosing, reduced 
circulating blood volume or, less commonly, tachyphylaxis; Fig 4).38 
Plasma extravasation equivalent to one-third of the circulating 
blood volume can occur within minutes in severe reactions, and 
venous return can be impaired even in those without clinically 
evident haemodynamic compromise.44,45

The primary goal in treatment of refractory anaphylaxis is to 
optimise delivery of adrenaline. Intravenous fluid infusion is, 
therefore, crucial to treat shock and provide sufficient circulating 
volume to maintain cardiac output and deliver adrenaline at the 
tissue level.43 In cases where the ABC features of anaphylaxis 
persist despite two doses of IM adrenaline, a low-dose adrenaline 
infusion is likely to be much more effective than IM or IV 
boluses.46–48 As such, this along with fluid resuscitation form the 
basis of treatment in the 2021 guideline.

The risk of adverse effects due to IV adrenaline is much 
higher than with IM administration. Excessive doses can lead to 
tachyarrhythmias, severe hypotension, myocardial infarction, 
stroke and death.15,16,49–51 Therefore, IV adrenaline should only 
be used by clinicians who have experience in the use and titration 
of vasopressors in their normal practice, and in a setting where 
very close monitoring (including electrocardiography and blood 
pressure) is in place.

In cases of severe bronchospasm, an adrenaline infusion remains 
the cornerstone of treatment, but can be supplemented with 
nebulised and IV bronchodilators. Intravenous magnesium is not 
recommended due to the risk of significant vasodilation. In critical 
upper airway obstruction, nebulised adrenaline may be helpful but 
should not take priority over tracheal intubation.

Measurement of mast cell tryptase

Anaphylaxis is a clinical syndrome that can present in a variety of 
ways. There are several differential diagnoses of anaphylaxis, and 
measurement of an elevated mast cell tryptase can be very helpful 
in supporting the diagnosis of anaphylaxis over other alternatives. 
Tryptase is present in mast cell secretory granules: during 
anaphylaxis, this is released from the cells and, consequently, there 
may be a measurable but transient rise in the circulating level.

Tryptase measurement is not useful in the initial recognition of 
anaphylaxis, and measurement must not delay initial treatment 
and resuscitation.52 In view of the transient rise and short half-life, 
the timing of blood samples is important to demonstrate the rise 
and fall. A minimum of one sample should be obtained, ideally 
within 2 hours and no later than 4 hours after onset of symptoms. 
However, ideally three samples should be taken: the first as soon as 
feasible (not delaying treatment to take the sample), the second 
1–2 hours (but no later than 4 hours) after onset of symptoms and 
a third at least 24 hours after complete resolution of symptoms. 
The last of these need not delay discharge, provided follow-up 
with an allergy clinic is arranged.

Refined guidance regarding duration of observation 
following anaphylaxis and timing of discharge

Patients who have been treated for suspected anaphylaxis 
should be observed in a clinical area with facilities for treating 
life-threatening ABC problems, as some patients experience 
further symptoms following resolution. This can be either a true 
biphasic reaction, or due to continued allergen exposure (for 
example, presence of the allergen in the gut).53 In cases of food-
induced anaphylaxis, it is advisable for the patient to eat some 
food at least 1 hour prior to discharge to mitigate against further 
symptoms (due to allergen absorption in the gut) after leaving 
hospital.

Biphasic reactions can occur many hours after the initial 
reaction; published studies report a median of 12 hours (ie 50% 
of biphasic reactions have occurred by 12 hours after the onset 
of initial symptoms). The optimal duration of observation is 
uncertain, and the previous RCUK guideline referred to the NICE 
2011 recommendation that patients over 16 years of age be 
observed for 6–12 hours after onset of initial symptoms, although 
more recent evidence suggests this may miss over 50% of biphasic 
reactions in the 5% of patients who experience them.24,37,54–56 
Fatalities due to biphasic reactions are rare.37

Risk factors for biphasic reactions include:

 > more severe initial presentation of anaphylaxis
 > initial reaction requiring more than one dose of adrenaline
 > delay in adrenaline administration (>30–60 minutes from 

onset)
 > previous biphasic reaction.

Consistent with the available evidence and other guidelines, 
the RCUK guideline recommends a risk-stratified approach to the 
length of observation after anaphylaxis (Table 2).1,25,54

All patients should be reviewed by a senior clinician and be 
discharged with advice on the symptoms of anaphylaxis and 
what do to if anaphylaxis occurs, be provided with two adrenaline 
autoinjectors or have provision of replacements if they have been 
used, be given a demonstration of how to use the autoinjectors, 
and be given a written emergency treatment or action plan. All 

Fig 4. Pathophysiological mechanisms responsible for anaphylactic shock.
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patients presenting to hospital with anaphylaxis should be referred 
to a specialist allergy service to investigate the cause and to help 
prepare the patient to manage future episodes.

Conclusion

The use of adrenaline in the initial treatment of anaphylaxis is 
universally accepted and has not changed in the updated RCUK 
guideline. However, the new guideline further emphasises the 
importance of positioning in the treatment of anaphylaxis, and 
the need to avoid interventions that might delay adequate and 
appropriate adrenaline administration. Antihistamines can be 
used as a third-line treatment to reduce skin involvement, but 
only after successful treatment of ABC features. Corticosteroids 
are not helpful and emerging evidence suggests that they might 
worsen outcomes when used routinely for anaphylaxis; their 
use is, therefore, limited to the treatment of anaphylaxis in the 
context of poorly-controlled asthma and refractory anaphylaxis. 
There is a new treatment algorithm for refractory anaphylaxis, 
providing an easy reference for settings where this may occur. 
Finally, there is more nuanced advice regarding observation 
following anaphylaxis, which takes into account risk factors and 
circumstances where delayed or recurrent symptoms may be 
experienced. 
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in a New York City pediatric emergency department: triggers, treat-
ments, and outcomes. J Allergy Clin Immunol 2012;129:162–8.
e1–3.

31 Beyer K, Eckermann O, Hompes S, Grabenhenrich L, Worm M. 
Anaphylaxis in an emergency setting - elicitors, therapy and inci-
dence of severe allergic reactions. Allergy 2012;67:1451–6.

32 Fineman SM. Optimal treatment of anaphylaxis: antihistamines 
versus epinephrine. Postgrad Med 2014;126:73–81.

33 Ruiz Oropeza A, Lassen A, Halken S, Bindslev-Jensen C, Mortz CG. 
Anaphylaxis in an emergency care setting: a one year prospective 
study in children and adults. Scand J Trauma Resusc Emerg Med 
2017;25:111.

34 Dubus J-C, Lê M-S, Vitte J et al. Use of epinephrine in emergency 
department depends on anaphylaxis severity in children. Eur J 
Pediatr 2019;178:69–75.

35 Choi YJ, Kim J, Jung JY, Kwon H, Park JW. Underuse of epineph-
rine for pediatric anaphylaxis victims in the emergency depart-
ment: a population-based study. Allergy Asthma Immunol Res 
2019;11:529–37.

36 Gabrielli S, Clarke A, Morris J et al. Evaluation of prehospital 
management in a Canadian emergency department anaphylaxis 
cohort. J Allergy Clin Immunol Pract 2019;7:2232–8.e3.

37 Kraft M, Scherer Hofmeier K, Ruëff F et al. Risk factors and char-
acteristics of biphasic anaphylaxis. J Allergy Clin Immunol Pract 
2020;8:3388–95.e6.

38 Dodd A, Hughes A, Sargant N et al. Evidence update for the treat-
ment of anaphylaxis. Resuscitation 2021;163:86–96.

39 Australasian Society of Clinical Immunology and Allergy. ASCIA 
Guidelines: Acute management of anaphylaxis. ASCIA, 2021. www.
allergy.org.au/hp/papers/acute-management-of-anaphylaxis-guidelines

40 Alqurashi W, Ellis AK. Do corticosteroids prevent biphasic anaphy-
laxis? J Allergy Clin Immunol Pract 2017;5:1194–205.

41 Campbell DE. Anaphylaxis management: time to re-evaluate the role 
of corticosteroids. J Allergy Clin Immunol Pract 2019;7:2239–40.

42 Choo KJL, Simons FER, Sheikh A. Glucocorticoids for the treatment 
of anaphylaxis. Cochrane Database Syst Rev 2012:CD007596.

43 Sargant N, Dodd A, Hughes A et al. Refractory anaphylaxis: treat-
ment algorithm. Allergy 2021;76:1595–7.

44 Fisher MM. Clinical observations on the pathophysiology and treat-
ment of anaphylactic cardiovascular collapse. Anaesth Intensive 
Care 1986;14:17–21.

45 Ruiz-Garcia M, Bartra J, Alvarez O et al. Cardiovascular changes 
during peanut-induced allergic reactions in human subjects. J 
Allergy Clin Immunol 2021;147:633–42.

46 Brown SGA, Blackman KE, Stenlake V, Heddle RJ. Insect sting ana-
phylaxis; prospective evaluation of treatment with intravenous 
adrenaline and volume resuscitation. Emerg Med J 2004;21:149–54.

47 Alviani C, Burrell S, Macleod A et al. Anaphylaxis refractory to 
intramuscular adrenaline during in-hospital food challenges: A case 



© Royal College of Physicians 2022. All rights reserved. 339

Emergency treatment of anaphylaxis

series and proposed management. Clin Exp Allergy J Br Soc Allergy 
Clin Immunol 2020;50:1400–5.

48 Mink SN, Simons FER, Simons KJ, Becker AB, Duke K. Constant infu-
sion of epinephrine, but not bolus treatment, improves haemody-
namic recovery in anaphylactic shock in dogs. Clin Exp Allergy J Br 
Soc Allergy Clin Immunol 2004;34:1776–83.

49 Campbell RL, Bellolio MF, Knutson BD et al. Epinephrine in ana-
phylaxis: higher risk of cardiovascular complications and overdose 
after administration of intravenous bolus epinephrine compared 
with intramuscular epinephrine. J Allergy Clin Immunol Pract 
2015;3:76–80.

50 Cardona V, Ferré-Ybarz L, Guilarte M et al. Safety of adrenaline use 
in anaphylaxis: a multicentre register. Int Arch Allergy Immunol 
2017;173:171–7.

51 Simons FE, Gu X, Simons KJ. Epinephrine absorption in adults: intra-
muscular versus subcutaneous injection. J Allergy Clin Immunol 
2001;108:871–3.

52 Francis A, Fatovich DM, Arendts G et al. Serum mast cell tryptase 
measurements: Sensitivity and specificity for a diagnosis of ana-
phylaxis in emergency department patients with shock or hypox-
aemia. Emerg Med Australas 2018;30:366–74.

Address for correspondence: Dr Andrew F Whyte, Derriford 
Hospital, University Hospitals Plymouth NHS Trust, Derriford 
Road, Crownhill, Plymouth, Devon PL6 8DH, UK.  
Email: andrew.whyte@nhs.net  
Twitter: @theimmunodoc

53 Turner PJ, Ruiz-Garcia M, Patel N et al. Delayed symptoms and 
orthostatic intolerance following peanut challenge. Clin Exp Allergy 
J Br Soc Allergy Clin Immunol 2021;51:696–702.

54 National Institute for Health and Care Excellence. Anaphylaxis: 
assessment and referral after emergency treatment: Clinical 
Guideline [CG134]. NICE, 2011. www.nice.org.uk/guidance/cg134

55 Pumphrey RS, Roberts IS. Postmortem findings after fatal anaphy-
lactic reactions. J Clin Pathol 2000;53:273–6.

56 Kim T-H, Yoon SH, Hong H et al. Duration of observation for 
detecting a biphasic reaction in anaphylaxis: a meta-analysis. Int 
Arch Allergy Immunol 2019;179:31–6.


