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This review summarizes new research developments and clinical
practice recommendations for the diagnosis and management of
anaphylaxis presented in the Joint Task Force on Practice
Parameters 2023 Anaphylaxis practice parameter Update. It is
intended to serve as a high-level summary of the 2023 practice
parameter, which makes clinically impactful recommendations
based on evidence that has emerged since the 2015 practice
parameter. We invite clinicians to explore the full 2023 practice
parameter to understand the research methods and underlying
evidence that have informed the recommendations summarized
here. There are new and evolving diagnostic criteria for
anaphylaxis, rules for defining elevated tryptase levels, and
recognition of signs and symptoms particular to infants and
toddlers. The administration of epinephrine should not be used
as a surrogate to diagnose anaphylaxis. Risk factors for
anaphylaxis should be assessed on a case-by-case basis. Patient
counseling and shared decision-making are essential to support
patients’ treatment decisions and capacity to manage the risk of
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anaphylaxis at home and in other community settings.
Activation of emergency medical services after home epinephrine
administration may not be required in all cases, and patients
should be engaged in shared decision-making to determine when
home management may be appropriate. � 2024 American
Academy of Allergy, Asthma & Immunology (J Allergy Clin
Immunol Pract 2024;12:2325-36)
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operative anaphylaxis; Practice parameter; Tryptase; Venom
immunotherapy
INTRODUCTION

Anaphylaxis is a systemic, usually multiorgan, potentially life-
threatening syndrome. The diagnosis is clinical, with no single
sign or symptom being pathognomonic. Lifetime prevalence has
been estimated to be 1.6% to 5.1%.1 Ongoing research has
advanced our understanding of the recognition and management
of anaphylaxis in several areas, which are addressed in the
recently published 2023 anaphylaxis practice parameter update.1

The objective of this review article is to highlight new recom-
mendations in the recently updated practice parameter on
anaphylaxis (Table I) and their application in clinical practice
(Table II). This review aims to provide an accessible summary of
the recommendations and key changes and a succinct review of
the underlying rationale. The reader should refer to the full
practice parameter for more detailed methods, analysis, com-
ments, and guidance, and for nuanced discussion of applications
in clinical practice.

DIAGNOSIS

Recommendations 1 and 2

Many organizations have developed definitions and clinical
criteria to aid in the diagnosis of anaphylaxis, but there is no
single, universally accepted definition or criteria.3-6 Serum tryp-
tase is the most studied and widely used biomarker to support
the diagnosis of anaphylaxis. An acute serum tryptase should be
drawn within 2 hours after symptom onset whenever possible. In
addition, a baseline serum tryptase (bST) should be drawn at a
later time, and the change between bST and tryptase levels
during the event can be used to aid in the diagnosis of
anaphylaxis. In a diagnosis of anaphylaxis, the tryptase level
during the acute event should be elevated above baseline. Two
different calculations are currently proposed to define a clinically
relevant increase. One follows an expert consensus recommen-
dation to use an acute tryptase value that is 20% above bST plus
2 ng/mL (20% þ 2) as an indication of mast cell activation.7

The second calculation uses a serum tryptase that is 1.685
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Abbreviations used

ACEI- A
ngiotensin-converting enzyme inhibitor

BB- b
-Blocker

bST- B
aseline serum tryptase
CMD- C
lonal mast cell disorder

EAI- E
pinephrine autoinjector

IA- Id
iopathic anaphylaxis
POA- P
erioperative anaphylaxis

SDM- S
hared decision-making

VIT- V
enom immunotherapy
times the bST. This acute/baseline tryptase ratio can be tailored
based on clinical suspicion, with a cutoff ratio of 1.868 when
clinical suspicion is low and a cutoff ratio of 1.374 when clinical
suspicion is high.8

Recommendations 3 to 5

For patients presenting with a history of anaphylaxis, the history
is the most important factor for determining the next steps in
evaluation. In settingswhere a likely trigger is evident, testing to the
suspected trigger should be performed, and treatment should be
tailored to the results. For patients presenting without an obvious
trigger, a bST should be drawn, especially in those with a history of
recurrent, severe, or idiopathic anaphylaxis (IA), even when an
acute serum tryptase level is not available. The bST can help
provide a diagnosis for patients who have an underlying condition
such as a clonal mast cell disorder (CMD) or hereditary a-tryp-
tasemia that may put them at risk for recurrent or severe anaphy-
laxis. Hereditary a-tryptasemia is an inherited increase in the a-
tryptase-encoding tryptase a/b-1 gene, and it may be associated
with more severe anaphylaxis or a predisposition to anaphylaxis
events.9,10 Hereditary a-tryptasemia is present in about 6% of the
general population and in 10% to 20% of patients with severe
anaphylaxis, IA, or insect sting anaphylaxis.11 This diagnosis
should be considered in patients with a bST greater than 8 ng/mL
and recurrent or severe anaphylaxis.

Clonal mast cell disorder should also be considered in patients
presenting with recurrent idiopathic or severe anaphylaxis. Most,
but not all patients with CMD will have an elevated bST, and
one should apply a scoring system, such as the Red Espanola
MAstocitosis score, in addition to the bST when working up a
diagnosis for a patient with recurrent or severe IA to help decide
whether a bone marrow biopsy is warranted.2,12 One final con-
dition that may be a hidden cause of recurrent IA is allergy to
galactose-a-1,3-galactose, because the reactions can be delayed,
obscuring the triggering mammalian meat ingestion.13 Thus,
galactose-a-1,3-galactose allergy should be considered when
evaluating a patient with recurrent IA in endemic areas or with a
history of tick bite or exposure.

Recommendations 6 and 7

Although epinephrine is the first-line treatment for anaphy-
laxis, meeting diagnostic criteria is not required before the use of
epinephrine, because there are clinical scenarios in which
epinephrine may be warranted before a reaction is diagnosed as
anaphylaxis. On the other hand, treatment with epinephrine or
clinical response to epinephrine should also not be used as a
surrogate marker to establish a diagnosis of anaphylaxis because
there are many cases in which patients receive epinephrine for
milder reactions.
INFANT AND TODDLER ANAPHYLAXIS

Recommendations 8 to 11
Infants or toddlers are generally defined as children aged less

than 36 months. In this age group, food is the most common
trigger for anaphylaxis. Current National Institute of Allergy and
Infectious Diseases3 and World Allergy Organization4 anaphy-
laxis criteria are applicable to infants and toddlers when deter-
mining whether an allergic reaction is likely to be anaphylaxis.

In this young age group, age does not correlate with reaction
severity, and often the first reaction to an allergen does not meet
anaphylaxis criteria.14,15 Based on limited epidemiologic data,
the rate of infants and toddlers presenting to emergency de-
partments with anaphylaxis is increasing; however, hospitaliza-
tion rates have not increased.16,17 Fatal anaphylaxis is a rare
occurrence across all age groups.

Identifying signs and symptoms of severe reactions can be
challenging in very young children because they are unable to
verbalize subjective symptoms. Infants can have subtle behaviors
that demonstrate symptoms.18 For example, oral itching may
manifest as tongue thrusting or rubbing of the mouth. In addi-
tion, general behavioral changes such as inconsolable crying and
irritability may be observed during an allergic reaction. Although
these age-specific behaviors can occur for reasons other than al-
lergy, awareness of these additional signs can be important to
early recognition of anaphylaxis in very young children.
COMMUNITY

Recommendations 13 to 15
Available data suggest that anaphylaxis most commonly occurs

in the home setting for both children and adults. However, many
patients have high concern about anaphylaxis occurring in public
locations such as schools, restaurants, and airplanes. Educating
patients about allergen avoidance strategies and managing allergic
reactions while in unfamiliar or less controlled settings is essential
(Table III). Because publicly accessible epinephrine is not
generally available, patients at high risk of anaphylaxis should be
prepared with their own epinephrine device at all times. Patients
should be counseled that when the allergen trigger is food, the
main route of exposure triggering anaphylaxis is ingestion. Food
allergen exposure by contact or inhalation is unlikely to lead to
severe reactions unless the allergen has been transferred to the
mouth (eg, licking fingers)19 or there is active aerosolization of
the food allergy (eg, steam from boiled milk).20

Recommendations 16 to 18
Children spend a significant portion of their day in childcare

centers and schools, so parents are frequently concerned about
childcare center or school staff readiness to manage allergic re-
actions and anaphylaxis. Based on the 2021 Grading of Rec-
ommendations, Assessment, Development and Evaluation
guideline for the prevention and management of allergic re-
actions in childcare centers and schools, approximately 10% of
allergic reactions and anaphylaxis in children occurs in these
settings.21 This Grading of Recommendations, Assessment,
Development, and Evaluation guideline conditionally recom-
mends that childcare centers and schools implement staff training
for allergy and anaphylaxis, because there is evidence that
training and action plans may reduce the frequency of reactions
and epinephrine use in students. Regarding allergen elimination,
the guideline conditionally recommends against site-wide food



TABLE I. Practice parameter recommendations*

Recommendation Method Recommendation

Strength of

recommendation

Certainty of

evidence

Diagnosis of anaphylaxis

1 CBS We recommend obtaining a bST in patients presenting with a history of
recurrent, idiopathic, or severe anaphylaxis, particularly those
presenting with hypotension.

Strong Moderate

2 CBS We suggest drawing an acute phase tryptase level as early as possible
during a suspected anaphylactic event (ideally within 2 h after
onset of symptoms). We suggest drawing a second (baseline)
tryptase measurement at a later time as a baseline for comparison
to determine whether there was a significant acute elevation.

Conditional Moderate

3 CBS We suggest clinicians consider evaluation for hereditary a-tryptasemia
in patients with elevated bST (�8 ng/mL).

Conditional Low

4 CBS We suggest clinicians consider evaluation for mastocytosis, including a
bone marrow biopsy, for adult patients with severe insect sting
anaphylaxis or recurrent IA, particularly those with a predictive
Red Espanola MAstocitosis† score.

Conditional Moderate

5 CBS We suggest that clinicians consider alpha-gal allergy as a possible cause
of recurrent IA in a patient with history of possible tick bite; when
appropriate, check an alpha-gal IgE and advise a trial elimination
of mammalian meat if alpha-gal IgE sensitization is detected.

Conditional Moderate

6 CBS We suggest that meeting diagnostic criteria for anaphylaxis is not
required before the use of epinephrine.

Conditional Very low

7 CBS We suggest that neither the clinical decision to administer epinephrine
nor the clinical response to epinephrine be used as a surrogate
marker to establish a diagnosis of anaphylaxis.

Conditional Very low

Anaphylaxis in infants and toddlers

8 CBS We suggest clinicians use current National Institute of Allergy and
Infectious Diseases/Food Allergy & Anaphylaxis Networkz or
World Allergy Organizationx anaphylaxis criteria to assist in the
diagnosis of anaphylaxis in infants/toddlers because there are no
criteria specific to this age group.

Conditional Low

9 CBS We suggest clinicians be aware that in infants and toddlers, patient age
is not correlated with reaction severity.

Conditional Very low

10 CBS We suggest clinicians be aware that anaphylaxis is unlikely to be the
initial reaction to a food or medication on first exposure in infants.

Conditional Low

11 CBS We suggest clinicians be aware that parents of infants and toddlers may
report age-specific symptoms that are less often reported by older
children and adults.

Conditional Very low

12 CBS We suggest clinicians prescribe either the 0.1-mg or 0.15-mg EAI dose
for infants/toddlers weighing <15 kg.

Conditional Low

Anaphylaxis in community settings

13 CBS We recommend clinicians counsel patients at high-risk of anaphylaxis
always to carry self-injectable epinephrine and teach patients
proper indications and use.

Strong Very low

14 CBS We recommend clinicians educate patients on avoidance of potential
exposure to allergen(s).

Strong Very low

15 CBS We recommend clinicians educate patients that the main route of food-
induced anaphylaxis is by ingestion and not contact or inhalation.

Strong Moderate

16 GRADE We suggest childcare centers and schools implement staff training for
allergy and anaphylaxis management.

Conditional Very low

17 GRADE We suggest that childcare centers and schools not implement site-wide
food specific prohibition because current research does not support
consistent benefits. Special circumstances: It might be appropriate
to implement allergen-restricted zones (eg, milk-free table) when
there are children who lack the capacity to self-manage.

Conditional Very low

18 GRADE We suggest that childcare centers and schools stock undesignated EAIs
that can be used to treat any individual on school grounds who
experiences anaphylaxis.

Conditional Very low

(continued)
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TABLE I. (Continued)

Recommendation Method Recommendation

Strength of

recommendation

Certainty of

evidence

19 CBS We suggest clinicians counsel patients that although US regulations
require disclosure of major allergens on labels of prepackaged
foods, restaurants are not required to declare ingredients or provide
allergy warnings for non-prepackaged foods.

Conditional Very low

20 CBS We suggest clinicians counsel patients on safe practices for dining
outside the home.

Conditional Very low

21 CBS We suggest that advising individuals at risk of anaphylaxis to wear or
carry medical identification (eg, jewelry or wallet card) be
considered optional. If worn or carried, the wording on medical
alert jewelry or wallet cards should be verified for accuracy by a
health care professional.

Conditional Very low

22 CBS We suggest that keeping stock EAI in community settings should be
encouraged, if feasible.

Conditional Very low

Epinephrine autoinjectors: when and how to prescribe

23 CBS We recommend clinicians routinely prescribe EAIs to patients at higher
risk of anaphylaxis. When deciding whether to prescribe EAIs to
lower-risk patients, we suggest that clinicians engage in a shared
decision-making process that considers patients’ risk factors,
values, and preferences.

Conditional Very low

24 CBS We suggest that in jurisdictions where single-packs of EAIs are
available, clinicians consider a patient’s risk factors for severe
anaphylaxis, their values and preferences, and contextual factors
when deciding whether to prescribe only one vs multiple EAIs. We
suggest they routinely prescribe more than one EAI when patients
have previously required multiple doses of epinephrine to treat an
episode of anaphylaxis and/or have a history of biphasic reactions.

Conditional Very low

25 CBS We suggest that clinicians counsel patients and caregivers to give
epinephrine at the first sign of suspected anaphylaxis. We suggest
that, in general, clinicians counsel patients or caregivers not to give
epinephrine preemptively to an asymptomatic patient.

Conditional Very low

26 CBS We suggest that clinicians counsel patients that immediate activation of
emergency medical services may not be required if the patient
experiences prompt, complete, and durable response to treatment
with epinephrine, provided that additional epinephrine and
medical care are readily available, if needed. We suggest that
clinicians counsel patients always to activate emergency medical
services after epinephrine use if anaphylaxis is severe, fails to
resolve promptly, fails to resolve completely or nearly completely,
or returns or worsens after a first dose of epinephrine.

Conditional Very low

27 CBS Serious adverse reactions to intramuscular epinephrine are rare and
should not pose a barrier to the prescription or early administration
of EAIs when indicated. To manage the risk of adverse events, we
recommend that clinicians counsel patients and caregivers on the
proper use of EAIs, common side effects, and the need for
immediate evaluation and treatment when signs or symptoms of
serious adverse events develop.

Strong Low

28 CBS We suggest that clinicians discuss the potential financial and
psychosocial burdens of EAIs with patients while engaging in
shared decision-making.

Conditional Very low

29 CBS When deciding which EAI to prescribe, we suggest that clinicians
consider the dosage, needle length, affordability, access, and
patient treatment preferences.

Conditional Very low

30 CBS During visits with patients who have been prescribed EAIs, we
recommend that clinicians routinely review the essentials of EAI
carriage, storage, and use; encourage patients to regularly practice
EAI administration with a trainer device; and discuss strategies to
manage barriers to adherence that patients may have experienced.

Strong Low

(continued)
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TABLE I. (Continued)

Recommendation Method Recommendation

Strength of

recommendation

Certainty of

evidence

b-Blocker and angiotensin-converting enzyme inhibitor medications

31 CBS We suggest that patients with a history of insect sting anaphylaxis who
are not receiving VIT may continue BB or ACEI medications
when the medical necessity of the daily medication outweighs the
chance of increased severity of anaphylaxis to a sting.

Conditional Low

32 CBS We suggest that VIT may be prescribed to patients with a history of
insect sting anaphylaxis who are treated with BB or ACEI
medication, with shared decision-making regarding the potential
benefits and potential harms of concurrent VIT treatment and
medication, compared with withholding either the treatment or the
medication.

Conditional Low

33 CBS We suggest that, in most cases, treatment with BB or ACEI medication
need not be changed or discontinued in patients receiving
maintenance VIT.

Conditional Moderate

34 CBS We suggest use of initial AIT may be considered in patients who are
treated with BB or ACEI medication, with shared decision-
making. It would be preferable to replace the BB or ACEI, if there
is a safe and effective alternative.

Conditional Low

35 CBS We suggest that patients receiving maintenance dose AIT have minimal
increased risk of severe anaphylactic reaction when receiving BB/
ACEI medication and may consider continuing AIT and
medications based on shared decision-making.

Conditional Low

36 CBS For planned procedures (eg, radiocontrast media, challenge/
desensitization, and infusion) if the BB/ACEI medication cannot
be safely interrupted, we suggest a shared decision-making
discussion of the medical necessity (benefit) of the procedure, the
relative risk of anaphylaxis, the possibility of more severe reaction
if the medication is continued, and the risk of stopping the
medication.

Conditional Very low

37 CBS We suggest that all patients at significant risk for recurrent and
unexpected anaphylaxis (eg, those with confirmed severe food
allergy, those with mastocytosis or mast cell activation syndrome,
or with recurrent IA) should be counseled about the risk of more
severe anaphylaxis, and consider avoiding, where possible, the use
of nonselective BBs or ACEIs.

Conditional Moderate

Mastocytosis and anaphylaxis

38 CBS We recommend clinicians order a bone marrow biopsy with staining for
tryptase, CD25 immunohistochemistry and flow cytometry, and
the KIT D816V mutation when there is strong suspicion for
systemic mastocytosis.

Strong Moderate

39 CBS We recommend clinicians should not rely on serum tryptase levels
alone for diagnostic assessment of the likelihood that a patient
does or does not have a clonal mast cell disorder.

Strong Moderate

40 CBS We recommend measurement of bST in patients with severe insect sting
anaphylaxis, particularly those who had hypotension and/or
absence of urticaria; in all cases of recurrent unexplained
anaphylaxis; and in patients with suspected mastocytosis.

Strong Moderate

41 CBS We suggest clinicians consider evaluation for mastocytosis, including a
bone marrow biopsy, for adult patients with severe insect sting
anaphylaxis or recurrent IA, particularly those with a predictive
Red Espanola MAstocitosis score.

Conditional Moderate

42 CBS We suggest VIT be continued indefinitely in patients with mastocytosis
and insect sting anaphylaxis owing to the increased risk of severe
or fatal sting anaphylaxis if VIT is discontinued.

Conditional Low

(continued)
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TABLE I. (Continued)

Recommendation Method Recommendation

Strength of

recommendation

Certainty of

evidence

Perioperative anaphylaxis

43 CBS We suggest that immediate hypersensitivity skin testing (percutaneous
and intradermal) and/or in vitro specific-IgE testing be performed,
when available, to all potential pharmacologic and
nonpharmacologic culprits used during the perioperative period. If
testing is not possible, we suggest referral to another center or, if
necessary, use of the most efficacious agents structurally dissimilar
from the most likely culprit.

Conditional Very low

44 CBS We suggest that immediate hypersensitivity testing to suspected culprit
(and alternative) agents should be delayed after POA, unless repeat
surgery cannot be postponed. If surgery with general anesthesia is
needed sooner, testing should be performed when needed.

Conditional Very low

45 CBS We suggest that challenges be performed, when feasible, to all potential
culprit agents to which skin and/or in vitro testing is negative,
before or in conjunction with use of these agents for a future
surgical procedure.

Conditional Very low

46 CBS We suggest that repeat anesthesia may proceed in the context of shared
decision-making and as directed by history and results of
diagnostic evaluation.

Conditional Low

47 CBS We suggest that avoidance of culprit pharmacologic and
nonpharmacologic agents associated with POA may be
considered, regardless of test results if challenge is not feasible and
if equally efficacious, structurally unrelated alternatives are
available.

Conditional Low

48 CBS We offer no recommendation for or against the use of pretreatment
before return to the operating room in patients with negative
cutaneous (percutaneous and intradermal) and/or in vitro specific-
IgE testing (and challenge when possible) result to all suspected
POA culprit agents.

None Very low

ACEI, angiotensin-converting enzyme inhibitor; alpha-gal, galactose-alpha-1,3-galactose; BB, b-blocker; bST, baseline serum tryptase; CBS, consensus-based statement; EAI,
epinephrine autoinjector; GRADE, Grading of Recommendations, Assessment, Development, and Evaluation; IA, idiopathic anaphylaxis; POA, perioperative anaphylaxis; VIT,
venom immunotherapy.
*Reproduced from Golden et al.1

†Red Espanola MAstocitosis score.2

zNational Institute of Allergy and Infectious Diseases/Food Allergy & Anaphylaxis Network anaphylaxis criteria.3

xWorld Allergy Organization anaphylaxis criteria.4
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specific prohibitions (food bans). However, allergen restrictions
in limited locations may be appropriate when students lack the
capacity to self-manage.

Childcare centers and schools may be the location of a stu-
dent’s first reaction, and reactions can occur in individuals who
are not registered students (eg, school staff, visitors). Studies have
shown that 15% to 31% of epinephrine use in these locations is
for individuals who were not known by the school to have al-
lergies. Therefore, the guideline suggests that childcare centers
and schools have stock undesignated epinephrine devices avail-
able to treat any individual who experiences anaphylaxis on-
site.21
Recommendations 19, 20, and 22
Food allergy reactions are often a concern in restaurants and

on airplanes. However, there are limited studies examining
anaphylaxis in these locations and little research on the effec-
tiveness of strategies to mitigate risks. Labeling laws require the
declaration of allergen ingredients in prepackaged foods, but
ingredient lists and allergy warnings are not required for non-
packaged food such as restaurant and airplane meals. Patients are
encouraged to disclose allergies to staff and recognize higher-risk
situations for food allergen exposure (eg, buffets or shared dishes
can lead to cross-contact).

Anaphylaxis can also occur in recreational public settings such
as parks and other outdoor spaces. Insect sting-induced
anaphylaxis, food-dependent exercise-induced anaphylaxis, and
food-induced anaphylaxis during outdoor dining are examples of
anaphylaxis occurring in these locations. There are few data
concerning the frequency and circumstances of these anaphylaxis
cases.

Although some state laws permit restaurants to stock undes-
ignated epinephrine devices, and US airlines carry epinephrine
vials and syringes on board, patients should be aware that
epinephrine is generally unavailable in restaurants, airports, or
other public locations. Therefore, patients should have their own
epinephrine devices available at all times.
EPINEPHRINE

Recommendations 23 and 24
Epinephrine is the recommended first-line treatment for

anaphylaxis. Clinicians should routinely prescribe epinephrine
autoinjectors (EAIs) to patients at higher risk of anaphylaxis and
engage those at lower risk in shared decision-making (SDM) that



TABLE II. Anaphylaxis in practice: key points (for clinicians)

Diagnosis:

Draw serum tryptase during an acute event (within 2 h of symptom onset) and at a separate time when the patient is otherwise in normal state of health, to
help establish a diagnosis of anaphylaxis.

In patients presenting with idiopathic, recurrent, or severe (eg, hypotension and/or syncope) anaphylaxis, draw a baseline serum tryptase and consider
hereditary a-tryptasemia, clonal mast cell disease, and galactose-alpha-1,3-galactose allergy.

Meeting diagnostic criteria many not always be required before the use of epinephrine, and receipt and response to epinephrine should not be used as
diagnostic criteria of anaphylaxis.

Anaphylaxis in infants:

The current anaphylaxis criteria can be applied to infants and toddlers when determining whether an allergic reaction is likely to be anaphylaxis.

Reassure families that in infants, the initial reaction to an allergen trigger is unlikely to be anaphylaxis.

Recognize that signs and symptoms of anaphylaxis can manifest differently in infants and toddlers (eg, tongue thrusting or rubbing mouth as a sign of oral
itching).

Anaphylaxis in the community:

Routinely educate patients on allergen avoidance measures and indications and technique for EAI use.

Counsel patients at high risk for anaphylaxis always to carry EAIs because epinephrine is often unavailable in community settings.

School management of anaphylaxis should include staff training.

Epinephrine for anaphylaxis:

Routinely prescribe EAI to patients at higher risk of anaphylaxis. Engage in SDM when determining whether to prescribe EAI to lower-risk patients.

Counsel patients to administer epinephrine at the first sign or symptom of suspected anaphylaxis. Also, counsel them on the proper carriage, storage, and
use of the prescribed EAI as well as the common side effects and rare but serious adverse events to epinephrine.

Counsel patients always to activate emergency medical services after epinephrine use if the anaphylaxis is severe, it fails promptly to resolve completely or
nearly completely, and/or it returns or worsens after the first dose of epinephrine.

In patients taking b-blocker/angiotensin-converting enzyme inhibitor medications:

The risk of avoiding VIT may exceed the risk of VIT treatment or of changing the medications. SDM is recommended. There is minimal increased risk on
maintenance dose VIT.

Allergen immunotherapy may be considered with SDM. There is minimal increased risk on maintenance dose allergen immunotherapy.

Replacing b-blocker/angiotensin-converting enzyme inhibitor is preferable only if there is a safe and effective alternative.

Mast cell disorders:

Measure baseline serum tryptase in patients with severe sting anaphylaxis (particularly with hypotension or absence of urticaria), recurrent unexplained
anaphylaxis, or suspected mastocytosis.

Do not rely on serum tryptase level alone to assess the likelihood of underlying mastocytosis.

Consider bone marrow biopsy for adult patients with severe sting anaphylaxis or recurrent IA, particularly with a predictive Red Espanola MAstocitosis
score.

Perioperative anaphylaxis:

Measure serum tryptase during perioperative anaphylaxis (ideally within 30 min of reaction) and compare with baseline results to help establish the
diagnosis of perioperative anaphylaxis.

Perform skin testing (percutaneous and intradermal) and/or in vitro specific IgE testing 4-6 wk after the event to all potential pharmacologic and
nonpharmacologic agents used during the perioperative period, when possible.

Agents with positive testing should be avoided, and negative tests should be confirmed with challenge, whenever possible.

EAI, epinephrine autoinjector; SDM, shared decision-making; VIT, venom immunotherapy.
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accounts for their individual risk factors, values and preferences,
potential burdens of epinephrine prescription, and context-
specific considerations (eg, emergency response times).1 There
are no validated risk-stratification algorithms to guide epineph-
rine prescription, but expert opinion suggests that the several
factors may increase a patient’s risk of requiring treatment with
epinephrine (Table IV).1 Older age and/or comorbidities (eg,
uncontrolled asthma, cardiovascular disease, mast cell disorder)
may also increase the risk of anaphylaxis or the severity of
anaphylaxis (Table IV). Clinicians should prescribe at least two
EAIs to patients with a history of anaphylaxis requiring multiple
doses of epinephrine and/or biphasic anaphylaxis.22-29

Recommendations 12, 28, and 29

Clinicians should consider the dosage, needle length, afford-
ability, accessibility, and patient treatment preferences when
choosing among brands or formulations of EAI.1 The standard
recommended dosage of epinephrine for treating anaphylaxis is
0.01 mg/kg, up to a maximum of 0.3 mg for children and 0.5
mg for adults. The US Food and Drug Administration has
approved several EAIs: 0.1 mg EAI for patients weighing 7.5 to
15 kg, 0.15 mg EAI for patients weighing 15 to 30 kg, and 0.3
mg EAI for patients weighing 30 kg or greater. Regulators in
some other countries have also approved 0.5 mg EAI for patients
weighing more than 60 kg. However, expert consensus supports
switching to 0.3 mg EAI at 25 kg and 0.5 mg EAI at 45 kg
(when available) to limit underdosing.1,30 Clinical experience
suggests it is safe to prescribe 0.1 or 0.15 mg EAI to infants and
children weighing less than 15 kg.31

Recommendations 25, 27, and 30

Patient counseling should cover the proper storage, carriage,
and use of prescribed EAIs, including the importance of
administering epinephrine at the first sign or symptom of



TABLE III. Points and questions to consider for shared decision-making

Topics to consider when offering patient counseling

School

What is the school’s management plan for food allergy and anaphylaxis?

What level of supervision is available for students?

What is developmentally appropriate for the students’ age? Can they read ingredient labels? Can they self-recognize and inform staff of allergic
reaction signs and symptoms? Can they self-carry the EAI? Can they self-administer the EAI?

Restaurants

What types of food are served at the restaurant?

How is food served (eg, prepackaged foods, table service, buffet, self-service, counter service)?

Airplane travel

What are sources of food during travel? Is it possible to have home-prepared food during the flight?

Topics to consider when using shared decision-making

Epinephrine autoinjector prescription

What are the patient’s risk factors for requiring treatment with epinephrine (Table IV)?

Does the patient have factors that increase the risk of anaphylaxis in general, or severe anaphylaxis or biphasic anaphylaxis?

What are the burdens of EAI prescription or carriage for the patient?

Are certain brands or formulations of EAI easier for the patient to access or use (eg, owing to cost, insurance coverage, local availability, familiarity)?

Home management of anaphylaxis

Does the patient have a history of severe anaphylaxis treated with more than two doses of epinephrine, hospitalization, or intubation?

Does the patient have access to at least two EAIs and someone to provide help if needed?

Does the patient understand signs and symptoms that warrant epinephrine use?

Does the patient have an anaphylaxis treatment plan available?

Does the patient feel comfortable with home management?

Does the patient have good adherence to previous treatment recommendations and plans?

b-blocker/angiotensin-converting enzyme inhibitor

Has there been a discussion among the allergist, prescribing physician, and patient regarding whether there is an alternative medication that is equally
safe and effective?

What are the risks and benefits of the allergy treatment or procedure (allergen immunotherapy, venom immunotherapy, or drug or food challenges)?

Perioperative anaphylaxis

Has there been a discussion between the allergist and patient as to the risks and benefits of skin testing and/or challenges to perioperative agents that
may have been responsible for the previous anaphylaxis?

Has there been a discussion among the allergist, surgeon, and patient as to the advisability of delaying repeat surgery?

Before a planned surgery and after any diagnostic testing or challenges, if completed, has there been a discussion among the allergist, surgeon,
anesthesiologist, and patient as to the risk of a reaction to the selected perioperative pharmacologic or nonpharmacologic agents?

EAI, epinephrine autoinjector.
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suspected anaphylaxis.1 There is no evidence that preemptively
administering epinephrine to asymptomatic patients prevents
anaphylaxis after exposure to a potential trigger.32 Clinicians
should discuss potential barriers to treatment adherence, regu-
larly review the essentials of EAIs, and encourage patients to
practice with EAI trainer devices.33 They should counsel patients
about the common side effects of epinephrine as well the po-
tential signs and symptoms of rare but serious adverse events that
require immediate evaluation and treatment. The risk of serious
adverse reactions to intramuscular epinephrine is low and should
not pose barriers to EAI prescription or use.34-36

Recommendation 26

Clinicians should counsel patients always to activate emer-
gency medical services after epinephrine administration when the
anaphylaxis is severe, symptoms do not promptly resolve
completely or nearly completely, and/or symptoms return or
worsen after the first dose of epinephrine.1,37,38 Immediate
activation of emergency medical services after epinephrine use
may not be necessary if the patient experiences a prompt, com-
plete or nearly complete, and durable response to treatment and
has additional doses of epinephrine available. In such cases, home
management of anaphylaxis may be considered (Table III).
When developing an anaphylaxis management plan, clinicians
and patients should engage in SDM that considers their risk
factors for severe and biphasic anaphylaxis, access to epinephrine
and medical services, and capacity to administer EAI effectively
and gauge treatment response (Table III).
b-BLOCKERS AND ANGIOTENSIN-CONVERTING

ENZYME INHIBITORS
Historical reports suggested that b-blockers (BBs) and

angiotensin-converting enzyme inhibitors (ACEIs) increase the
risk and severity of anaphylaxis, which is of special concern when
there is unavoidable allergen exposure and/or frequent anaphy-
lactic reactions. The historical studies were generally small and
included nonselective BBs, and they usually failed to adjust for
underlying cardiovascular comorbidities.39-43 Subsequent indi-
vidual studies and systematic reviews have not found evidence
that these medications are associated with more frequent
anaphylaxis, and they have found conflicting evidence about
whether they are associated with more severe anaphylaxis.40,43,44

A case-controlled study showed that the higher frequency of



TABLE IV. Factors that may increase patient’s risk of requiring
treatment with epinephrine

Frequent or occupational allergen exposure

History of systemic allergic reaction or anaphylaxis to causative food

Venom allergy with honey bee as trigger, elevated baseline serum tryptase,
history of anaphylaxis not treated with venom immunotherapy, and/or
prior systemic allergic reaction to venom immunotherapy

Aeroallergy with history of systemic allergic reaction to aeroallergen
immunotherapy

History of idiopathic anaphylaxis, exercise-induced anaphylaxis, or cold-
induced urticaria

Older age

Comorbidities (eg, uncontrolled asthma, cardiovascular disease, mast cell
disorder)
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severe cardiovascular anaphylaxis in patients taking BBs and/or
ACEIs (BB/ACEIs) was correlated with preexisting cardiovas-
cular disease.45 Furthermore, a prospective observational study of
insect venom anaphylaxis found that BB/ACEI use was not
associated with the increased frequency or severity of anaphylaxis
to live stings, venom immunotherapy (VIT), or stings during
VIT.46 There is no evidence that patients receiving BB who
experience anaphylaxis require more doses of epinephrine to treat
the reaction.41 Selective b-1 BBs may pose less risk than
nonselective BBs.43,47,48 In all situations, it would be appropriate
to consider changing the BB/ACEI medication if there is an
alternative medication that is equally effective and equally safe.
There is an important role for SDM in many of the clinical
scenarios discussed subsequently (Table III). This discussion
should include all appropriate options (eg, alternative medica-
tion) as well as the risks and benefits of the treatment or
procedure.

Recommendations 31 to 33
For VIT, the major risk factor for severe anaphylaxis (aside

from mast cell disorders) is the presence of underlying cardio-
vascular disease rather than the use of BB/ACEIs to treat this
disease.40,45,46,49-53 For most patients with venom-induced
anaphylaxis, the benefit of continuing BB/ACEI to maintain
control of the cardiovascular disease will outweigh the potential
risk of increased anaphylaxis frequency and severity regardless of
whether the patient chooses for or against the initiation or
continuation of VIT.

Recommendations 34 and 35
The use of BB/ACEIs during sublingual aeroallergen immu-

notherapy is not associated with the increased frequency or
severity of systemic reactions.39,54 The use of BB/ACEIs during
inhalant subcutaneous immunotherapy has not been found to
increase the frequency of systemic reactions, but it may increase
their severity.55 The absolute risk remains less than 0.2%, even
without adjustment for underlying cardiovascular disease.1,56

The decision to initiate or continue subcutaneous immuno-
therapy should be made through SDM.1

Recommendations 36 and 37
For planned high-risk procedures (eg, radiocontrast media use,

drug challenge and desensitization, oral food challenge, and
intravenous immunoglobulin infusions), there are limited and
often conflicting data on the effect of BB/ACEIs on the risk of
severe anaphylaxis for the procedure, and there may be signifi-
cant risk in discontinuing the medication, emphasizing the value
of SDM.1,43,57

Patients with recurrent and/or unexpected anaphylaxis (eg, IA,
severe food allergy, mastocytosis) who are taking BB/ACEIs may
be at increased risk of severe anaphylaxis, but there are inade-
quate data with which to reach a firm conclusion, supporting the
need for SDM.1 Patients with severe food allergy who are
concurrently receiving BB/ACEIs have been found to have an
increased risk of severe anaphylaxis, but the confounding factor
of increased age in the affected patients is likely to be the most
significant risk factor.58 Counseling for patients in this high-risk
group should include both the consideration of alternative
medications (eg, selective vs nonselective BBs, angiotensin
receptor blockers vs ACEIs) and anaphylaxis preparedness
(eg, immediate access to EAIs).

MAST CELL DISORDERS

Given the association of mast cell disorders with anaphylaxis,
it is important to consider mast cell disorders in the evaluation of
patients with anaphylaxis.1 Early observations noted the associ-
ation of CMD and/or elevated bST with severe or fatal
anaphylaxis, especially with reactions to insect stings, including
treatment failure or relapse after completing a course of VIT (in
some cases fatal).59-64 Elevated bST may be found in up to 20%
of patients with severe anaphylaxis, and CMD has been reported
in 14% of patients with IA65 and more than 20% of patients
with severe sting anaphylaxis.66,67

Mastocytosis is the most common CMD and is associated
with both the higher frequency and greater severity of anaphy-
laxis. Insect sting allergy is the most common cause and IA is the
second most common one.61,68,69 The diagnosis of mastocytosis
according to World Health Organization criteria requires bone
marrow biopsy, but an initial investigation can include serum
tryptase and blood testing for D816V c-KIT mutation. In some
patients with mastocytosis, the bST may be normal. Although
the accuracy of blood testing for c-KIT mutation is improved
through the use of the high-sensitivity PCR assay, it is still not as
sensitive as bone marrow biopsy.68 Patients with mastocytosis
and insect sting anaphylaxis often have a unique phenotype with
prominent hypotension and the absence of urticaria, the absence
of cutaneous mastocytosis, bST that can be normal or elevated,
and a low mast cell burden (although fulfilling the criteria for
mastocytosis in bone marrow).70,71

These observations have been used to create scoring systems to
identify patients with anaphylaxis who should be evaluated for
mastocytosis with bST testing and bone marrow biopsy. The Red
Espanola MAstocitosis score described by the Spanish Masto-
cytosis Network has been validated in additional studies.12,68

The National Institutes of Health Idiopathic Clonal Anaphy-
laxis Score has a similar predictive value, but that population did
not include venom anaphylaxis.65

Recommendations 38 to 42
Based on these observations, bST should be measured in all

patients with anaphylaxis, particularly those with hypotension
and/or the absence of urticaria and those with insect sting or IA.1

Clinicians should not rely on bST alone to assess the possibility
of CMD, and should order a bone marrow biopsy and
comprehensive immunopathologic examination when CMD is
suspected. Although the normal range of bST is 1 to 15 ng/
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mL,72 in the context of anaphylaxis, any level greater than 8 ng/
mL may warrant investigation to detect H⍺T or CMD, and
bone marrow biopsy may be necessary even when tryptase is less
than 8 ng/mL to detect CMD.1 Both conditions are important
because they are overrepresented in patients with anaphylaxis
(compared with the general population) and are associated with
severe anaphylaxis.11 For patients with CMD who are receiving
VIT, it is recommended to continue treatment indefinitely
because of the risk of fatal sting reaction if it is stopped. Although
it is unclear whether HaT definitely increases the risk of reaction
severity in patients with venom allergy, it would be reasonable
also to consider lifelong therapy for patients with HaT who are
receiving VIT.

Treatment for patients with mastocytosis usually targets those
with uncontrolled symptoms and an increasing mast cell burden.
In the case of anaphylaxis of known or unknown cause, patients
with mastocytosis are at increased risk for more frequent and
severe reactions. Individuals with recurrent episodes requiring
emergency treatment would benefit from therapy to reduce the
frequency and/or severity of anaphylaxis. There is some evidence
that omalizumab can reduce the risk of anaphylaxis during
immunotherapy and in patients with IA, and it is now approved
by the Food and Drug Administration for patients with multiple
food allergies.73-75 There is experimental evidence that Bruton
tyrosine kinase inhibitors can reduce the anaphylactic response,
and they have been shown to be efficacious in controlling chronic
spontaneous urticaria.76,77

PERIOPERATIVE ANAPHYLAXIS
Perioperative anaphylaxis (POA) occurs at an approximate rate

of 15.3 events/100,000 cases. Reported risk factors include male
sex, emergency surgery, history of hypertension or other car-
diovascular disease, obesity, and BB exposure.78 The most
common culprits are antibiotics and neuromuscular blocking
agents, although this may vary geographically. When a reaction
occurs during an operation, a serum tryptase level drawn within
30 minutes of the reaction has been shown to be helpful in
determining whether POA has occurred. Most data use the
20% þ 2 rule discussed earlier.79

Recommendations 43 to 47
When POA is suspected, regardless of whether tryptase was

acutely elevated, percutaneous and intradermal skin testing and/
or in vitro specific IgE testing should be done to all potential
pharmacologic and nonpharmacologic culprits used during the
perioperative period, although the validity of this testing is un-
known for most perioperative agents. Although antibiotics and
neuromuscular blocking agents are the most common culprits,
testing only to these will miss many culprits. The practice
parameter provides a table with nonirritating skin testing con-
centrations that can be used for most possible culprits. Testing to
all culprits may not be feasible in many areas, especially in
community practices where access to medications may be
limited; thus, referral to another center should be considered
when necessary. Testing should ideally be delayed 4 to 6 weeks
after the POA event, owing to a possible refractory period that
has been reported to lead to false-negative testing.80 However, if
repeat surgery cannot be delayed, an SDM approach should be
taken with the patient and care team (eg, anesthesiologist, sur-
geon) to determine the risks and benefits of proceeding with
anesthesia and which agents to use for anesthesia (Table III).
Once testing is conducted as earlier, negative tests should
ideally be confirmed with a challenge, but that repeat anesthesia
may proceed in the context of SDM (Table III). The challenge
can be conducted before a future operation by anesthesia, and if
desired, a 10% test dose can be given before the challenge if there
is concern. When a challenge is not feasible, agents structurally
unrelated to any agents used in the original POA event can be
used, assuming the structurally unrelated agents are equally
efficacious.

Recommendation 48
There is not enough evidence to recommend pretreatment

before returning to the operating room in patients with negative
testing.

CONCLUSIONS
The 2023 anaphylaxis practice parameter update aims to

provide guidance on clinically important questions pertaining to
the diagnosis and management of anaphylaxis. Evolving evidence
has advanced our understanding of anaphylaxis in the focus areas
discussed in the practice parameter. However, gaps in knowledge
remain because much of the available evidence is low to very low
certainty and is derived from observational studies, case series,
and expert opinion. Continued work is needed to develop vali-
dated diagnostic criteria for anaphylaxis, which in turn will
support research efforts to identify biomarkers and inform
optimal strategies for acute and long-term management of pa-
tients at risk for anaphylaxis.
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