
Anaphylaxis: Highlights from
the practice parameter update

T he updated guidelines on the preven-
tion and treatment of anaphylaxis1 from 

the Joint Task Force on Practice Parameters 
address key issues in the prevention and man-
agement of anaphylaxis, including diagnostic 
criteria for anaphylaxis; therapeutic use of epi-
nephrine, antihistamines, and glucocorticoids; 
prevention of recurrent anaphylaxis; and fol-
low-up care including patient education on 
trigger avoidance and use of self-injectable 
epinephrine. This update to the 2015 guide-
lines2 was a collaborative effort of the Ameri-
can Academy of Allergy, Asthma, and Immu-
nology and the American College of Allergy, 
Asthma, and Immunology.

 ■ GENERAL CONSIDERATIONS
OF THE UPDATE

Anaphylaxis is an acute, potentially life-threat-
ening allergic emergency that can present with 
diverse symptoms that often but not always in-
volve hemodynamic compromise. The updated 
guidelines note that anaphylaxis is highly likely 
in a patient experiencing at least 1 of the fol-
lowing 3 clinical scenarios (Table 1)1: 
• Acute onset of symptoms involving the 

skin or the mucous membrane, or both, in-
cluding hives, itching, fl ushing, or swelling; 
plus the acute onset of respiratory symp-
toms, with or without hypotension or other 
symptoms of target-organ dysfunction

• Involvement of 2 or more organ systems 
that occurs rapidly after exposure to a 
likely allergen, including skin or mucosal 
membrane symptoms, respiratory symp-
toms, hypotension or other symptoms of 
target-organ dysfunction, and sudden gas-
trointestinal symptoms

GUIDELINES TO PRACTICE

doi:10.3949/ccjm.89a.21076

ABSTRACT
The practice parameter update on anaphylaxis from the 
Joint Task Force on Practice Parameters, with the col-
laboration of the American Academy of Allergy, Asthma, 
and Immunology and the American College of Allergy, 
Asthma, and Immunology, addresses key issues in the 
management and prevention of anaphylaxis. The updated 
guidelines defi ne diagnostic criteria for anaphylaxis; 
therapeutic use of epinephrine, antihistamines, and 
glucocorticoids; prevention of recurrent anaphylaxis; and 
follow-up care that includes education on trigger avoid-
ance and use of self-injectable epinephrine.

KEY POINTS
Epinephrine is fi rst-line pharmacotherapy for anaphylaxis.

Epinephrine should be administered at the onset of ana-
phylaxis as delays often increase risks for morbidity and 
mortality.

Patients with severe anaphylaxis should be observed for 
biphasic anaphylaxis, even after signs and symptoms 
resolve.

The updated guidelines are expected to improve out-
comes by emphasizing early treatment with epineph-
rine and identifying risk factors for severe and biphasic 
anaphylaxis.

Katherine N. Weller, MD
Department of Allergy and Clinical Immunology, 
Respiratory Institute, Cleveland Clinic,
Cleveland, OH

Fred H. Hsieh, MD
Department of Allergy and Clinical Immunology, 
Respiratory Institute, Cleveland Clinic,
Cleveland, OH

106 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 89  • NUMBER 2  FEBRUARY 2022

 on August 11, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 89  • NUMBER 2  FEBRUARY 2022 107

WELLER AND HSIEH

• Hypotension occurring acutely after expo-
sure to a known or established allergen for 
that patient.

 In patients who meet the anaphylaxis criteria, 
epinephrine is recommended. However, the up-
dated guidelines recognize that epinephrine treat-
ment may still be appropriate in some patients 
who do not meet anaphylaxis criteria, such as a 
patient exposed to a likely allergen who develops 
symptoms in a single organ system. Anaphylaxis 
is considered to be severe if respiratory failure or 
cardiovascular collapse occurs.
 Risk factors for severe anaphylaxis include 
cardiovascular disease, asthma, older age, and ad-
ditional coexisting or comorbid conditions such 
as atopy, concomitant beta-blocker or angioten-
sin-converting enzyme (ACE) inhibitor use, or 
an established mast cell disorder such as bone-
marrow biopsy-proven systemic mastocytosis.1 
 In adults, the most common causes of ana-
phylaxis are medications and stinging insects. In 
children, foods and stinging insects are the most 
common triggers. Food allergy is present in 8% 
to 11% of the US population, and adverse drug 
reactions occur in up to 10% of the population 
and in up to 20% of hospitalized patients.1 

 ■ ANAPHYLAXIS TREATMENT

Epinephrine is the fi rst-line therapy for ana-
phylaxis, and its administration should not be 
delayed, as delays are associated with higher 
rates of morbidity and mortality. There are no 
absolute contraindications to epinephrine use, 
even in pregnant patients or those with coro-
nary artery disease or tachyarrhythmia. 
 Epinephrine should be administered at the 
onset of anaphylaxis, intramuscularly in the 
mid-outer thigh at a dose of 0.01 mg/kg of a 
1:1000 (1-mg/mL) solution, up to a maximum 
dose of 0.5 mg in adults and 0.3 mg in children.1
 The most commonly used epinephrine 
auto injectors are the following:
• EpiPen 0.3 mg/0.3 mL for adult patients
• EpiPen Jr 0.15 mg/0.15 mL for pediatric 

patients weighing 15 to 30 kg
• Auvi-Q 0.3 mg/0.3 mL for adults
• Auvi-Q 0.15 mg/0.15 mL for pediatric pa-

tients weighing 15 to 30 kg
• Auvi-Q (0.1 mg/0.1 mL) for pediatric pa-

tients weighing 7.5 to 15 kg. 
 If possible, the inciting allergen should be re-

moved. Airway, breathing, and circulation should 
then be assessed, appropriate assistance sum-
moned, and cardiopulmonary resuscitation be-
gun, if needed.2 Additional interventions include 
placing the patient in a supine position (left side 
for pregnant patients), providing supplemental 
oxygen, and administering intravenous fl uid re-
suscitation to patients with hypotension. 
 Second-line therapy with beta-2 agonists 
such as albuterol, antihistamines (histamine-1 
and histamine-2 receptor antagonists), and 
corticosteroids may be considered. Glucagon 
may be helpful for patients who are receiving 
beta-adrenergic blocking agents.2 Unlike epi-
nephrine, these second-line medications will 

TABLE 1

Diagnostic criteria for anaphylaxis

Anaphylaxis is highly likely when any 1 of the following 3 criteria is met:

1 Sudden onset of symptoms (minutes to several hours) with 
involvement of skin and/or mucosa (eg, generalized hives, 
itching or fl ushing, swollen lips/tongue/uvula), AND at least 
one of the following:

Respiratory symptoms or signs (eg, shortness of breath, 
wheezing, cough, hypoxemia)

Hypotension or other symptoms of target-organ dysfunction 
(eg, collapse, incontinence)

2 Sudden onset of 2 or more of the following after exposure to 
a likely allergen or other trigger for that patient (minutes to 
several hours):

Skin or mucosal membrane symptoms

Respiratory symptoms

Hypotension or other symptoms of target-organ dysfunction

Gastrointestinal symptoms such as abdominal pain or vomiting

3 Hypotension occurring acutely (minutes to several hours) 
after exposure to a known or established allergen for that 
patient. Hypotension is defi ned as the following:

Adults: Systolic blood pressure < 90 mm Hg, or a decrease 
> 30% from patient’s baseline

Infants and children: Low systolic blood pressure (age-specif-
ic) or a decrease > 30% in systolic pressure

Based on information from reference 1.
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not effectively treat cardiovascular symptoms 
such as hypotension and should not be admin-
istered in place of epinephrine.1

 After treatment of anaphylaxis, monitor 
the patient until signs and symptoms have fully 
resolved. Extended observation is suggested 
for patients with severe anaphylaxis and those 
who require more than 1 dose of epinephrine. 
This is indicated to monitor for a potential bi-
phasic reaction.1 
 Any patient who has experienced anaphy-
laxis should be evaluated by an allergy and im-
munology specialist to determine the causative 
agent, if any. It is not possible to predict the 
severity of any future event based on the sever-
ity of past events. Therefore, consider prescrib-
ing an epinephrine autoinjector to patients 
who have experienced anaphylaxis. Instruct 
patients on the use of the device, and educate 
them on the risk of anaphylaxis recurrence and 
trigger avoidance.

 ■ BIPHASIC ANAPHYLAXIS

Biphasic anaphylaxis—a clinical condition in 
which the symptoms of anaphylaxis recur after 
medical resuscitation, recovery of vital signs, 
and resolution of all signs and symptoms—is 
estimated to occur in 1% to 20% of patients 
and may occur up to 72 hours after resolution 
of anaphylaxis.1 Intramuscular epinephrine is 
the fi rst-line treatment for both the initial and 
the delayed reaction. 
 The most signifi cant risk factor for expe-
riencing a biphasic anaphylactic reaction is a 
severe initial anaphylactic reaction or the need 
for more than 1 dose of epinephrine. Other risk 
factors include a wide pulse pressure at initial 
presentation, unknown anaphylaxis trigger, 
cutaneous signs and symptoms (including and 
urticaria and angioedema), delayed time of ad-
ministration of the fi rst epinephrine dose (> 60 
minutes), and presence of a drug trigger in pe-
diatric patients.1 
 Thus, patients presenting with severe ana-
phylaxis, especially those requiring more than 
1 dose of epinephrine, should be considered for 
longer direct observation given the potential 
for biphasic anaphylaxis, even after complete 
resolution of signs and symptoms of anaphy-
laxis. From a clinical practice standpoint, for 
patients with no severe risk factors, a 1-hour 

asymptomatic observation period may be rea-
sonable. For patients at higher risk, 6 hours or 
longer should be strongly considered.

Preventing biphasic anaphylaxis
There are no reliable interventions to prevent 
biphasic anaphylaxis. Antihistamines and glu-
cocorticoids are commonly used for emergency 
treatment of urticaria, itching, and swelling. 
However, if anaphylaxis is not recognized and 
those medications are administered instead of epi-
nephrine therapy, it could delay the start of fi rst-
line anaphylaxis treatment with epinephrine.
 In addition, the 2020 Joint Task Force did 
not identify any benefi t of antihistamines or 
glucocorticoids in preventing biphasic ana-
phylaxis. Rather, it found that glucocorticoid 
use may actually be associated with increased 
risk for biphasic anaphylaxis in children, 
though confounding with severity could not 
be excluded.1

 ■ ADDRESSING THE POTENTIAL CAUSES
OF ANAPHYLAXIS

Chemotherapy
The incidence of anaphylaxis has increased 
during some chemotherapy protocols that in-
clude agents such as pegaspargase, docetaxel, 
carboplatin, oxaliplatin, and paclitaxel.1 Pre-
medication with glucocorticoids or antihis-
tamines has been shown to signifi cantly de-
crease the rate of hypersensitivity reactions 
to chemotherapy.1 Therefore, premedication 
is recommended to decrease the risk of hyper-
sensitivity reactions during these protocols, 
including prevention of infusion-related re-
actions in patients who have not previously 
experienced a reaction to the drug. Premedi-
cation may also be considered for some bio-
logics, such as rituximab used to treat autoim-
mune disorders and B-cell malignancies (eg, 
diffuse large B-cell non-Hodgkin lymphoma, 
follicular B-cell non-Hodgkin lymphoma). 
Of note, this is a conditional recommenda-
tion with a very-low-certainty rating of evi-
dence, as studies have not included patients 
who have experienced anaphylaxis to those 
drugs.1

Radiocontrast media 
The current standard approach to reducing 
hypersensitivity reactions to radiocontrast me-

In adults, 
the most
common causes 
of anaphylaxis 
are medications 
and stinging 
insects;
in children, 
foods and
stinging insects 
are the most 
common
triggers
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dia in patients with a history of radiocontrast 
reactions involves premedication with anti-
histamines and glucocorticoids. The updated 
guidelines highlight recent studies that suggest 
the evidence supporting premedication to pre-
vent hypersensitivity reactions is not defi nitive 
in patients with a history of contrast reactions 
who are scheduled to receive low- or iso-os-
molar, nonionic radiocontrast media.1 This is 
based on analyses that suggest the greatest risk 
reduction in patients with anaphylaxis from 
ionic, hyperosmolar radiocontrast media may 
be derived from using low-osmolar, nonionic 
contrast agents rather than hypo-osmolar, non-
ionic media plus pretreatment with high-dose 
glucocorticoids. A meta-analysis described in 
the guidelines did not fi nd a clear benefi t from 
premedication with a histamine-1 receptor an-
tagonist plus a glucocorticoid in these patients. 
However, this is a conditional recommendation 
with a very-low-certainty rating of evidence. 
 The guidelines continue to suggest con-
sideration of a premedication regimen for 
patients with a high level of perceived risk of 
anaphylaxis or comorbidities associated with 
greater anaphylaxis fatality risk, such as under-
lying cardiovascular disease, use of beta-block-
ers, or history of severe anaphylaxis.1 The use 
of other strategies (such as rapid desensitiza-
tion) to treat or prevent delayed reactions to 
radiocontrast media is not addressed in the 
current guidelines. In addition, management 
strategies involving use of non-cross-reactive 
radiocontrast media without glucocorticoid 
premedication are proposed, but substantive 
prospective trials are lacking.

Subcutaneous allergen immunotherapy 
In patients receiving venom immunotherapy, 
ACE inhibitors have been associated with an 
increased frequency of reactions and should 
be discontinued whenever possible. Beta-
adrenergic blocking agents have also been as-
sociated with a higher severity of events and 
are thought to interfere with the effi cacy of 
epinephrine, and their discontinuation should 
be considered.2 A very-low-certainty rating 
of evidence suggests that premedication with 
glucocorticoids or antihistamines does not 
signifi cantly reduce the risk of a hypersensi-
tivity reaction in patients receiving allergen 
immunotherapy; however, there may be some 

benefi t to premedication in patients undergo-
ing immunotherapy procedures with a high 
baseline rate of systemic reactions.

 ■ WHAT’S DIFFERENT FROM THE 2015 
GUIDELINES?

The Joint Task Force used the Grading of Rec-
ommendations, Assessment, Development, 
and Evaluation (GRADE) analysis to rigor-
ously evaluate the certainty of the literature 
to answer key questions,1 whereas the 2015 
guidelines task force classifi ed recommenda-
tions by the strength of the recommendations 
and the quality of the evidence.2 
 The updated guidelines state that ana-
phylaxis can present with a variety of clini-
cal manifestations and recommend treatment 
with epinephrine in patients who experience 
symptoms after exposure to a likely allergen. 
They expand and clarify the defi nition of ana-
phylaxis and include recommendations for pe-
diatric patients as well.
 There was concern that the defi nition of ana-
phylaxis in previous guidelines would exclude pa-
tients who did not meet certain criteria, such as a 
patient exposed to a likely allergen who develops 
symptoms in a single organ system. The updated 
guidelines address this to promote early treatment 
of anaphylaxis for more patients.
 Compared with previous guidelines, the 
update more directly addresses the evidence 
and rationale underlying the recommended 
approach to treatment and monitoring of pa-
tients with biphasic anaphylaxis in the rigor-
ous GRADE format. The guidelines also ad-
dress the identifi cation and mitigation of risk 
factors for biphasic anaphylaxis, which was 
not fully elucidated in prior guidelines.1

 The guidelines also update recommenda-
tions regarding premedication with antihis-
tamines or glucocorticoids based on recent 
evidence that supports their role for patients 
undergoing specifi c chemotherapy protocols 
and rush aeroallergen immunotherapy (ie, a 
technique for rapidly advancing the dose of 
aeroallergen allergy shots to the maintenance 
dose over a short period of time). However, 
the task force did not fi nd a convincing benefi t 
in their use to prevent recurrent radiocontrast 
media anaphylaxis in patients who require low-
osmolar or iso-osmolar contrast.1

Any patient 
who has 
experienced 
anaphylaxis 
should be 
evaluated
by an allergy 
and immunol-
ogy specialist 
to determine 
the causative 
agent, if any
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 ■ WHAT’S THE EXPECTED CLINICAL IMPACT?

The updated guidelines will likely improve 
outcomes in patients with anaphylaxis by em-
phasizing early treatment with epinephrine and 
identifying risk factors for severe and biphasic 
anaphylaxis. Premedication with antihista-

mines and glucocorticoids may be utilized less to 
prevent recurrent radiocontrast media anaphy-
laxis, especially in patients with comorbidities 
that increase their risk of adverse effects from 
these premedication agents. These patients 
would include those with diabetes mellitus who 
are at high risk for hyperglycemia from high-
dose glucocorticoids. On the other hand, pre-
medication may become more standard practice 
for certain chemotherapy protocols.

 ■ DO OTHER SOCIETIES AGREE
OR DISAGREE?

The international anaphylaxis guidelines of 
the World Allergy Organization provide rec-
ommendations similar to those of the Ameri-
can Academy of Allergy, Asthma, and Immu-
nology and the American College of Allergy, 
Asthma, and Immunology, but also address 
global issues such as the challenge of patient 
access to epinephrine autoinjectors in some 
countries.3

 ■ HOW WILL THE GUIDELINES
CHANGE DAILY PRACTICE? 

The expanded diagnostic criteria for anaphy-
laxis will likely lead to earlier recognition of 
the condition and earlier use of epinephrine. 
Educating patients about unusual symptoms 
should enable them to identify anaphylaxis 
earlier and get rapid treatment.
 Identifying risk factors for biphasic anaphy-
laxis will help clinicians target the appropriate 
patient population for education and consid-
eration of antihistamines or glucocorticoids as 
secondary treatment. See Table 2 for a summa-
ry of key clinical guideline recommendations. 

 ■ WHEN DO THE GUIDELINES NOT APPLY? 

The updated guidelines were published prior 
to the US Food and Drug Administration 
approval of Palforzia, a food-desensitization 
product for peanut anaphylaxis.4 Therefore, 
the guidelines do not provide up-to-date 
recommendations regarding food desensiti-
zation as a therapeutic option for patients at 
risk for food anaphylaxis to peanuts. ■
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TABLE 2

Key clinical practice recommendations
from the 2020 anaphylaxis guidelines

Treatment of anaphylaxis

Administer epinephrine as fi rst-line pharmacotherapy for uniphasic or 
biphasic anaphylaxis.

Do not delay the administration of epinephrine for anaphylaxis.

All patients with anaphylaxis should receive education about anaphy-
laxis, risk of recurrence, trigger avoidance, self-injectable epinephrine, 
and thresholds for further care. Patients should also be referred to an 
allergist for follow-up evaluation.

Biphasic anaphylaxis

Risk factors for biphasic reactions include severe anaphylaxis or the 
need for more than 1 dose of epinephrine to treat anaphylaxis, wide 
pulse pressure, unknown anaphylaxis trigger, cutaneous signs and 
symptoms, and drug triggers in children.

Antihistamines and glucocorticoids are not reliable interventions to 
prevent biphasic anaphylaxis but may be considered as second-line 
treatment.

After treatment, all patients with anaphylaxis should be kept under 
observation until symptoms have fully resolved.

Extended observation beyond resolution of symptoms is suggested for 
patients who had severe anaphylaxis or required more than 1 dose of 
epinephrine.

Use of histamine-1 antihistamines and glucocorticoids to pre-
vent anaphylactic reactions

Premedication with antihistamine or glucocorticoid or both in specifi c 
chemotherapy protocols and specifi c aeroallergen immunotherapy 
procedures may decrease the risk of systemic reactions.

Patients with a history of reactions to radiocontrast media should 
receive low- or iso-osmolar radiocontrast media with future proce-
dures to reduce the risk of future reactions. Routine glucocorticoid or 
antihistamine premedication may not reduce the risk of hypersensitiv-
ity reactions, though they should be considered in patients perceived 
to be at high risk of anaphylaxis or with comorbidities that increase 
the anaphylaxis fatality risk.

Based on information from reference 1. 
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