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Editorial

Anaphylaxis management — Why are guidelines
inconsistent?
A rapid review of advanced life support guidelines for
cardiac arrest associated with anaphylaxis
Anaphylaxis is a serious systemic hypersensitivity reaction that is
usually rapid in onset and may cause death.1 Anaphylaxis is not
uncommon, with an estimated incidence in Europe of 1.5 7.9 per
100,000 person-years and a lifetime prevalence of 1 in 300.2 Although
hospital admissions due to anaphylaxis are increasing globally, the
overall prognosis for anaphylaxis is good with a case fatality rate of
under 1% in those presenting to a medical facility.3 In the United
Kingdom (population 66 million), there are around 20 30 deaths per
year due to anaphylaxis.4
International guidelines recommend intramuscular (IM) adrenaline
(epinephrine) as the first line treatment for anaphylaxis.5 Some
guidelines also include intravenous adrenaline as an option to treat
peri-operative anaphylaxis by experienced anaesthetists,6,7 but this is
not otherwise recommended due to the risk of tachyarrhythmias,
severe hypertension, myocardial infarction and stroke. The use of IM
adrenaline is supported by observational data and animal models8 ;
there are no data from randomised controlled trials due to the ethical
challenges of conducting such a study. However, beyond the use of
adrenaline, there is now significant divergence between guidelines.
In the linked paper, McLure et al. describe a rapid review which was
undertaken to assess if a systematic review with respect to the
management of intra-arrest anaphylaxis is warranted.9 The authors
also reviewed differences between guidelines in the management of
acute anaphylaxis. They identified 8 international guidelines and 5
national Australian guidelines and report significant variation in
treatment recommendations. With respect to intra-arrest management, half the guidelines emphasised the need to follow standard
cardiac arrest protocols, including the use of intravenous bolus
adrenaline (in preference to IM adrenaline) in the absence of cardiac
output. However, in some guidelines, there was a blurring between
management of acute anaphylaxis and anaphylaxis in the arrest
situation, with recommendations including the administration of
antihistamines and corticosteroids. McLure et al. emphasise the lack
of evidence underpinning the management of peri-arrest anaphylaxis,9 but this is unsurprising given the circumstances.
The lack of high-level evidence underpinning interventions for
acute anaphylaxis is often compared to the evidence base for
parachutes in reducing deaths from free fall injuries. However, the two

scenarios are not equivalent. There are no randomised controlled
trials underpinning the use of parachutes, however it is a reasonable to
assume that failure to activate a parachute during free fall is very likely
to result in significant morbidity if not death.10 In contrast, data from
large case series (including the European Anaphylaxis Registry)
indicate that a significant proportion (around 80%) of anaphylaxis
reactions resolve without or despite no treatment with adrenaline.11,12
It is clearly inappropriate to intentionally not to treat anaphylaxis with
adrenaline. However, there is also potential that the use of
interventions other than adrenaline, on the basis of historical
precedent rather than evidence, could cause harm. McLure et al.
highlight the variation in recommendations with respect to antihistamines and corticosteroids.9 This may be due to the recent evolution
in management, with more recent guidelines downgrading or even
recommending against the use of antihistamines and corticosteroids
for the acute management of anaphylaxis due to an absence of
evidence that these interventions lead to clinical improvement.1,8,13
Their use may delay administration of further adrenaline,14,15 and in
the case of parenteral H1-antihistamines, precipitate hypotension.1
For corticosteroids, there are now legitimate concerns that their use
may increase the need for intensive care admission.16
Evidence suggests that cardiovascular compromise in anaphylaxis occurs as a consequence of a profound reduction in venous tone
and fluid extravasation.17,18 Allergic mediators can also impair cardiac
function.17 This results in a mix of hypovolemic, distributive and
possibly cardiogenic shock, which combine to reduced venous return
(Fig. 1).17 19 Adrenaline reverses peripheral vasodilation and
reduces tissue oedema. Its beta-receptor activity dilates the bronchial
airways, increases the force of myocardial contraction, and suppresses histamine and leukotriene release from mast cells.1 Early
administration of adrenaline may therefore limit the severity of IgEmediated allergic reactions. This is consistent with data suggesting
delayed adrenaline may be associated with poor outcomes in
anaphylaxis, including death.1
In severe anaphylaxis, up to one third of the circulating volume can
leak out of the circulation within minutes.20 Evidence from case
series21,22 and animal models23 suggests that severe reactions most
commonly result from a combination of delayed or insufficient
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Fig. 1 – Physiological mechanisms responsible for anaphylactic shock. Adapted from Harper et al.18

adrenaline administration (due to circulatory hypovolaemia) and
progression of the reaction due to the ongoing release of inflammatory
mediators. It is therefore important to optimize delivery of adrenaline in
severe anaphylaxis, through the use of intravenous (or interosseous)
adrenaline infusion and rapid fluid resuscitation: large volumes of
crystalloid (3 5 litres) may be required to restore adequate
circulation.1 In the cardiac arrest scenario, intravenous bolus
administration is required, but this must be supported with intravenous
fluid bolus treatment and adequate CPR. Only once these 3 strategies
have been optimised should consideration be given to other
pharmacological treatments.
Anaphylaxis is anaphylaxis, irrespective of where it occurs: it does
not vary in presentation or response to treatment depending on
country or region. It is therefore odd that significant differences in
anaphylaxis guidelines continue to persist. This may, in part, be due to
the poor underlying evidence base. However, rather than guidelines
continuing to recommend “further research”, it would be more
appropriate to achieve an international consensus on what we do
know, and transparency over those areas for which (at best) there is
limited evidence and at worst, emerging data that such interventions
may do harm. The wide variation in guidelines identified by McLure
et al. indicate that there is still some way to go.

5.
6.

7.

8.

9.

10.

11.

12.

13.

REFERENCES

14.
1. Cardona V, Ansotegui IJ, Ebisawa M, et al. World Allergy Organization
anaphylaxis guidance 2020. World Allergy Organ J 2020;13:100472.
2. Panesar SS, Javad S, de Silva D, et al. The epidemiology of
anaphylaxis in Europe: a systematic review. Allergy 2013;68:1353
61.
3. Turner PJ, Campbell DE, Motosue MS, Campbell RL. Global trends in
anaphylaxis epidemiology and clinical implications. J Allergy Clin
Immunol Pract 2020;8:1169 76.
4. Turner PJ, Gowland MH, Sharma V, et al. Increase in anaphylaxisrelated hospitalizations but no increase in fatalities: an analysis of

15.

16.
17.

United Kingdom national anaphylaxis data, 1992 2012. J Allergy Clin
Immunol 2015;135:956-63.e1.
Simons FE, Ardusso LR, Bilò MB, et al. International consensus on
(ICON) anaphylaxis. World Allergy Organ J 2014;7:9.
National Institute of Academic Anaesthesia. National Audit Project on
Peri-operative anaphylaxis (NAP6). Available at:. www.
nationalauditprojects.org.uk/NAP6home.
Soar J, Pumphrey R, Cant A, et al. Emergency treatment of
anaphylactic reactions — guidelines for healthcare providers.
Resuscitation 2008;77:157 69.
Muraro A, Roberts G, Clark A, et al. Anaphylaxis: guidelines from the
European Academy of Allergy and Clinical Immunology. Allergy
2014;69:1026 45.
McLure M, Eastwood K, Parr M, Bray J. A rapid review of advanced life
support guidelines for cardiac arrest associated with anaphylaxis.
Resuscitation 2021;159:137 49.
Smith GC, Pell JP. Parachute use to prevent death and major trauma
related to gravitational challenge: systematic review of randomised
controlled trials. BMJ 2003;327:1459 61.
Noimark L, Wales J, Du Toit G, et al. The use of adrenaline
autoinjectors by children and teenagers. Clin Exp Allergy 2012;42:284
92.
Grabenhenrich LB, Fernández-Rivas M, Dölle-Bierke S, Worm M.
Repeated epinephrine doses: an analysis of the European
Anaphylaxis Registry, 2007 2018. J Allergy Clin Immunol Pract
2019;7:2935 7.
Australasian Society of Clinical Immunology and Allergy (ASCIA).
Guideline for the acute management of anaphylaxis. Available at:.
https://www.allergy.org.au/hp/papers/acute-management-ofanaphylaxis-guidelines.
Choo KJ, Simons FE, Sheikh A. Glucocorticoids for the treatment of
anaphylaxis: Cochrane systematic review. Allergy 2010;65:1205
11.
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.
Campbell DE. Anaphylaxis management: time to re-evaluate the role
of corticosteroids. J Allergy Clin Immunol Pract 2019;7:2239 40.
Brown SG. The pathophysiology of shock in anaphylaxis. Immunol
Allergy Clin North Am 2007;27:165 75.

RESUSCITATION 159 (2021) 165

18. Ruiz-Garcia M, Bartra J, Alvarez O, et al. Cardiovascular changes
during peanut-induced allergic reactions in human subjects. J Allergy
Clin Immunol 2021, doi:http://dx.doi.org/10.1016/j.jaci.2020.06.033
S0091-6749(20)31024-1. Epub ahead of print.
19. Harper NJN, Cook TM, Garcez T, et al. Anaesthesia, surgery, and lifethreatening allergic reactions: epidemiology and clinical features of
perioperative anaphylaxis in the 6th National Audit Project (NAP6). Br
J Anaesth 2018;121:159 71.
20. Fisher MM. Clinical observations on the pathophysiology and
treatment of anaphylactic cardiovascular collapse. Anaesth Intensive
Care 1986;14:17 21.
21. Brown SGA, Blackman KE, Stenlake V, et al. Insect sting anaphylaxis;
prospective evaluation of treatment with intravenous adrenaline and
volume resuscitation. Emerg Med J 2004;21:149 54.
22. Smith PL, Kagey-Sobotka A, Bleecker ER, et al. Physiologic
manifestations of human anaphylaxis. J Clin Invest 1980;66:1072 8.
23. Bautista E, Simons FE, Simons KJ, et al. Epinephrine fails to hasten
hemodynamic recovery in fully developed canine anaphylactic shock.
Int Arch Allergy Immunol 2002;128:151 64.

167

167

Amy Dodd
Anna Hughes
Severn Deanery, UK
Paul J. Turner*
National Heart & Lung Institute, Imperial College London, UK
* Corresponding author at: National Heart & Lung Institute, Imperial
College London, Norfolk Place, London, W2 1PG, UK.
E-mail address: p.turner@imperial.ac.uk (P. Turner).

http://dx.doi.org/10.1016/j.resuscitation.2020.12.026
© 2021 Elsevier B.V. All rights reserved.

