
Emergency management of food allergy: systems perspective
Sunday Clarka,b and Carlos A. Camargo Jra,b

Purpose of review

Food-related allergic reactions are the leading cause of

anaphylactic reactions treated in the emergency

department, accounting for approximately 30 000

emergency department visits each year, and 150–200

deaths. The purpose of this review is to examine current

research on food-related allergic reactions in the

emergency department, and to provide suggestions for how

to improve emergency department management.

Recent findings

There are few published studies since March 2003 that

examine the emergency management of food-related

allergic reactions. Earlier studies found that few patients

treated in the emergency department for this problem

received health education (e.g., instructions to avoid

offending food allergens), a prescription for self-injectable

epinephrine, or referral to an allergy specialist at emergency

department discharge. A recent multicenter study by our

research group demonstrated that emergency department

patients with food-related allergic reactions continue to

receive care discordant from guidelines for the emergency

management of allergic disorders and anaphylaxis.

Discordance is low even among those with multisystem

complaints consistent with anaphylaxis.

Summary

Concordance with suggested guidelines for the treatment

of severe acute allergic reactions remains poor.

Development of a simple, clinical definition of food-related

anaphylaxis is needed to improve emergency management.

Dissemination of guidelines for the emergency

management of anaphylaxis, and creation of systems to

implement these guidelines, are essential for the improved

treatment of food-related allergic reaction and anaphylaxis

in the emergency department.
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Introduction
The prevalence of anaphylaxis in Westernized countries

has beendifficult to determine. A review article byNeugut

and colleagues [1] estimates the US prevalence of

anaphylaxis to be anywhere between 1 and 15%. By

contrast, a population-based study in Olmsted County,

Minnesota, by Yocum and colleagues [2] concluded that

the prevalence of anaphylaxis was less than 1%. A review

of recent literature from the USA, Canada, and the UK

yields prevalence estimates ranging from 0.3–0.6 to 0.95%

[3–6].

Estimates of the burden of specific types of anaphylaxis,

such as food-related anaphylaxis, also vary. Yocum and

colleagues [2], investigating the epidemiology of anaphy-

laxis among residents in Olmstead County, Minnesota,

found 30 anaphylaxis events per 10 000 person-years (95%

confidence interval 25–35 events); 36% of incident ana-

phylactic events were attributed to ingestants. Sicherer

et al. [7] conducted a nationwide, random-digit-dial tele-

phone survey and found a prevalence of self-reported

peanut and tree nut allergies of 1.1%; only 24% of cases

who had seen a physician for their allergy reported

receiving a prescription for self-injectable epinephrine.

While estimates of the prevalence of anaphylaxis vary, and

most estimates indicate that perhaps 1% are affected, the

condition is not rare. Even 1% of a large number (e.g. the

US population of 290 million) yields a large number of

affected individuals (2.9 million). Nevertheless, and

despite the life-threatening nature of anaphylactic reac-

tions, little is knownabout theburdenof anaphylaxis in the

emergency department. Among recent studies, the pre-

valence of anaphylaxis among all emergency departments

is estimated to be less than 1% [8,9]. More recently, food-

related anaphylaxis has been cited to be the leading cause

of anaphylactic reactions treated in the emergency depart-

ment [10]. Estimates suggest that there are approximately

30 000 food-related anaphylactic reactions treated in the

emergency department annually in the USA. These esti-

mates also suggest that there are approximately 2000

hospitalizations and 150–200 deaths each year [2,10].

Foods responsible for most severe reactions include pea-

nuts, tree nuts, fish, and shellfish [10–12]. Timely and

appropriate treatment is necessary to prevent progression

of reactions [13]. Individuals with a history of anaphylaxis

are at an increased risk of a subsequent episode.

Additionally, guidelines recommend treatment of

all severe allergic and anaphylactic reactions with
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epinephrine, teaching of proper techniques for self-

injectable epinephrine, and referral to an allergist

[2,14,15]. A prompt and accurate diagnosis to identify

those at greatest risk for adverse outcomes is essential

for effective emergency management [16]. Given

such large variability in anaphylaxis estimates in the

general population – and in the emergency depart-

ment – and reports suggesting that the prevalence of

allergies is rising [1,17], more work is needed develop

clinical definitions that would allow for better measure-

ment of the actual prevalence of food-related allergic

reaction and anaphylaxis, and promote improved

management of these problems in the emergency

department.

This article reviews the sparse literature, to date, on the

management of food-related allergy and anaphylaxis in

the emergency department. Additionally, we suggest

steps that can be taken to improve the identification

and management of this condition in the emergency

department setting.

Assessment of emergency department
management
Few articles have been published during the past

year regarding the emergency management of food-

related allergy and anaphylaxis. Given recent estimates

suggesting that food-related anaphylaxis is the

leading cause of anaphylactic reactions treated in the

emergency department [10], more research is needed to

help shape treatment guidelines. Better infrastructures

also need to be put into place for the dissemination of

information to emergency department staff, including

physicians, nurses, nurse practitioners, and physician

assistants.

Early publications assessed the emergency management

of allergy and anaphylaxis, with a few studies describing

the treatment of food-related reactions within their

allergy cohorts. A 1996 British study by Stewart and

Ewan [18] found that among eight patients with severe

allergic reactions to known causes, three were caused by

inadvertent ingestion of a food allergen. None of these

anaphylaxis patients was given advice or educated about

avoidance of the offending allergen, prescribed self-

injectable epinephrine, or referred directly to an allergy

specialist.

Similarly, a 1995 US study performed by Schwartz

[19] in one emergency department found that 45 out

of 326 patients presenting to the emergency depart-

ment with an allergic reaction had a food-related

allergic reaction. Among these 45 patients, seafood,

peanuts, and nuts were most often reported as the

offending allergen. Among this group of patients with

a food-related reaction, none was given a prescription

for self-injectable epinephrine or referred to an allergy

specialist [19].

In 2003, Bellou and colleagues [17] reviewed the charts of

324 patients in France admitted to the emergency depart-

ment for an allergic event and found that 31 (9.5%)

patients were diagnosed with food allergy. Six (19%) of

the food-allergy patients were observed to have anaphy-

lactic shock. Among the 233 discharged patients seen in

the emergency department for an allergic event, 55 (24%)

were referred by an emergency physician for a so-called

allergy consultation. Among these patients, 28 patients

were referred to an allergy unit and four were referred to

an allergologist.

A recent article by our research group, the Emergency

Medicine Network (www.emnet-usa.org), reviewed the

emergency department charts of 678 patients identified by

the ICD-9 code and chart review as having a food-related

allergic reaction in 21 North American hospitals [20��].

Among these emergency department patients, 40%

were documented as having received instructions to

avoid the offending allergen. Only 16% of patients were

documented to receive a prescription for self-injectable

epinephrine at emergency department discharge. Addi-

tionally, only 12% had documentation of referral to an

allergy specialist.

Among this group of 678 patients, 51% were identified

as having a severe food-related acute allergic reaction.

The severe life-threatening reactions were deter-

mined based on patients’ documented signs and

symptoms at emergency department presentation or

during the emergency department course. A severe

food-related acute allergic reaction or ‘anaphylaxis’

was defined as the involvement of two or more

organ systems from the following: skin (e.g. hives),

respiratory (e.g. trouble breathing or shortness of

breath, stridor, wheezing), cardiovascular (e.g. hypoten-

sion, dizziness or fainting, altered mental status), and

gastrointestinal (e.g. abdominal pain). The presence of

hypotension, defined as a systolic blood pressure of less

than 100 mmHg, automatically led to classification as

anaphylaxis.

Even among patients considered to have anaphylaxis,

concordance with recommended guidelines for the emer-

gency management of anaphylaxis was low. Only 24% of

the anaphylaxis patients were treated with epinephrine in

the emergency department. At emergency department

discharge, 35% were given discharge instructions that

stated to avoid the offending allergen, 22% were given a

prescription for self-injectable epinephrine, and 13%

were referred to an allergy specialist. Only 2% of these

severe cases received all three recommended preventive

interventions.
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Requirements for improved emergency
department management
In order to begin to improve patient management in the

emergency department, steps need to be made to

develop a clear, user-friendly definition for anaphylaxis.

While most allergic reactions (e.g. simple urticaria) can be

managed successfully without epinephrine treatment,

clinicians should strive to quickly identify more severe

allergic reactions (e.g. anaphylaxis) that would benefit

from intramuscular epinephrine. The identification of

these severe food-related allergic reactions is necessary

before improvements in management can be made. A

wide array of clinical signs and symptoms may be present

because anaphylaxis is a generalized reaction [21]. Symp-

toms generally begin immediately, but canmanifest up to

an hour after exposure.

Food-related allergic reactions can affect several organ

systems. Table 1 displays the organ systems typically

affected by food allergy. While the gastrointestinal

system is likely the organ system most affected, abdom-

inal symptoms are not always the most evident.

Cutaneous signs and symptoms follow abdominal

symptoms in frequency [12,22]. While respiratory symp-

toms are common in individuals with food-related allergic

reactions [23], respiratory symptoms alone are uncom-

mon, but it has been suggested that the role of food in

allergic asthma is underestimated [12,24]. Although less

common than other organ-system manifestations, the

presence of respiratory symptoms in addition to other

signs and symptoms usually indicates a more severe

reaction [22].

Ideally, multi-disciplinary input that draws upon the

expertise of allergy specialists and emergency-medicine

specialists can be used to develop a single, clinical

definition for the diagnosis of anaphylaxis that is based

on signs and symptoms. For example, a definition that

distinguishes less severe allergic reactions from severe

allergic reactions or anaphylaxis on the basis of multi-

system organ involvement would be useful in identifying

patients in need of epinephrine treatment. Clearly, a

user-friendly definition is needed before one can begin

to develop guidelines for the best management for these

individuals, both in the emergency department and at

discharge. The involvement of more than one of these

organ systems could be used to identify a severe reaction

and to signal the initiation of an algorithm outlining the

best course of treatment. This algorithm should be based

on the presence of signs and symptoms, and their resolu-

tion or progression during emergency treatment.

Delays in initial treatment following symptom onset have

been found to be associated with worse outcomes in

individuals with food-related anaphylaxis [23,25]. A rapid

diagnosis of a severe allergic reaction is needed to initiate

prompt therapy. Once in the emergency department,

suggested therapy includes administration of intramus-

cular epinephrine [10,21]. Consensus guidelines were

put forth by the Project Team of the Resuscitation

Council for the treatment of anaphylaxis by medical

first-responders [26]. These consensus guidelines include

a schema for the identification of an anaphylactic reaction

and the progression of treatment based on the continua-

tion or resolution of symptoms. Treatment by first

responders included oxygen treatment and epinephrine.

Repeat epinephrine and antihistamine treatment was

recommended for patients whose symptoms did not

resolve after initial treatment. Intramuscular or intra-

venous hydrocortisone and intravenous fluids were

recommended for patients who did not respond or

progressed to clinical manifestations of shock.

Following appropriate emergency department manage-

ment, a management plan should be put in place to help

prevent future reactions and to help patients manage

future reactions if they do occur. Education, a pres-

cription for self-injectable epinephrine, and referral to

an allergy specialist all are part of a successful post-

emergency department management plan. Education

of patients should include instructions for allergen avoid-

ance, a written emergency action plan, and a listing of

educational resources. Instructions for how to avoid the

offending food allergen in the future can include guide-

lines for reading food labels, asking wait staff at restau-

rants to confirm ingredients, and meeting with teachers or

camp counselors to help prevent ingestion by children

outside of the home. Patient advocacy organizations, such

as the Food Allergy and Anaphylaxis Network (www.

foodallergy.org/), might be recommended as resources for

patients to help them better manage their food-related

allergy and thereby prevent future reactions.

A prescription for self-injectable epinephrine will

allow individuals with a history of a severe allergic or
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Table 1. Signs and symptoms of food-related allergic reactions

and anaphylaxis

Organ system Signs and symptoms

Skin/mucosal tissue Hives
Urticaria
Angioedema
Swelling of the lips, tongue, or uvula

Respiratory Trouble breathing
Shortness of breath
Stridor
Wheezing

Cardiovascular Hypotension
Dizziness or fainting
Altered mental status

Gastrointestinal Nausea, vomiting
Trouble swallowing
Crampy abdominal pain

Hypotension Systolic blood pressure <100 mmHg



anaphylactic reactions to be prepared for prompt treat-

ment if another exposure occurs. Self-injectable epi-

nephrine can be important for treatment of future

food-related allergic reactions, as well as for a biphasic

reaction. Biphasic reactions are thought to comprise 20%

of anaphylactic reactions [27]. While observation in the

emergency department for 6–8 h, or even 24 h [21], may

be ideal, this is not often practical in today’s crowded

emergency departments. The prescription (and filling of

the prescription) for self-injectable epinephrine at emer-

gency department discharge can be life-saving in the

event of a biphasic reaction or a future anaphylactic

reaction. In addition to writing the prescription and

encouraging patients to fill the prescriptions, instructions

for the appropriate use of a self-injectable epinephrine

device should be given at the time that the patient

receives the prescription. It is important that patients

are only discharged with a friend or family member who

can be with the patient for several hours following dis-

charge in the event that a biphasic reaction occurs.

As well as prescribing self-injectable epinephrine at

emergency department discharge, individuals who are

at high risk for future severe reactions also should be

prescribed self-injectable epinephrine. These indivi-

duals include asthmatic patients treated in the emer-

gency department for a food-related allergic reaction [10].

Finally, anaphylaxis patients should be referred to an

allergy specialist following an anaphylactic reaction trea-

ted in the emergency department. This referral will allow

patients to receive a thorough evaluation, specialized

follow-up care, and more intensive education about

allergic reactions and anaphylaxis, including guidance

for early recognition of signs and symptoms of an allergic

reaction. Identification of these patients for referral

would be greatly facilitated by general agreement on a

single user-friendly definition.

Implementing new systems
The implementation of new systems for the emergency

management of acute allergic reactions and anaphylaxis,

especially food-related reactions, will require education

and participation of both emergency department staff and

patients. Emergency physicians, nurses, nurse practi-

tioners, and physician assistants need to be better edu-

cated in the diagnosis of acute allergic reactions and

anaphylaxis, as well as management in the emergency

department and at discharge.

An algorithm for the diagnosis of acute allergic reactions

and anaphylaxis, especially food-related reactions, and for

the treatment of these reactions, may help emergency-

medicine practitioners to more quickly recognize and

treat allergic reactions in the emergency department.

One approach to facilitating the implementation of an

emergency-management algorithm would be to develop

electronic diagnosis and order forms that prompt emer-

gency department staff to assess signs and symptoms if an

allergic reaction is suspected, and to initiate appropriate

treatment in the emergency department. A management

algorithm also could supply discharge instructions for

both practitioners and patients.

Criteria consistent with anaphylaxis that might be used to

define severe food-related allergic reactions and anaphy-

laxis should include multi-organ system involvement.

The goal should not be to create a definition with

100% sensitivity (with an inevitably high number of false

positives), but rather a definition that identifies the most

cases possible so that more emergency department

patients receive optimal anaphylaxis care. Some patients

would still be missed using this definition because of

atypical presentation, but a majority of cases would be

identified.

A recent multidisciplinary conference sponsored by the

National Institutes of Health and the Food Allergy and

Anaphylaxis Network proposed examples of clinical

criteria for the diagnosis of anaphylaxis [28]. Likewise,

a recent publication by Brown [29] put forth clinical

features recommended for use in diagnosing anaphylaxis

along with a severity grading system. The overall

consistency of these two independent efforts is pro-

mising.

For patients with an acute onset illness, two organ

systems should be involved, including skin/mucosal

tissue and either airway compromise or reduced blood

pressure. Alternatively, anaphylaxis is likely if a patient

has exposure to a known allergen, symptoms develop

within minutes to hours of exposure, and two of

the following criteria are met: including a history of

anaphylaxis, involvement of skin/mucosal tissue, airway

compromise, reduced blood pressure, or definite gastro-

intestinal symptoms (e.g. crampy abdominal pain,

vomiting). Finally, exposure to a known allergen and

the presence of hypotension should raise concern about

anaphylaxis. A patient seen in the emergency depart-

ment for an allergic reaction who meets one of these

three separate criteria for anaphylaxis very likely has

anaphylaxis.

In such a case, the patient should receive treatment with

intramuscular epinephrine as well as a discharge plan that

includes education, a prescription for self-injectable epi-

nephrine, and referral to an allergy specialist. While this

definition will not capture all cases of anaphylaxis, it will

capture a large majority of cases presenting with more

classic symptoms. Patients with less typical symptoms

who are diagnosed with anaphylaxis should also

receive recommended treatment, including education,
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prescription for self-injectable epinephrine, and referral

to an allergy specialist.

The first step to improving the diagnosis of acute allergic

reaction and anaphylaxis is to disseminate this simple,

clinical definition to emergency department staff.

Research has shown that traditional continuing medical

education is ineffective in changing physicians’ practice

[30,31]. A new clinical definition of anaphylaxis and

renewed focus on the optimal management of acute

allergic reactions might be best taught to healthcare

professionals through simulation-based training. Full-

scale simulators have been shown to improve perfor-

mance of healthcare professionals in the management

of medical crises [32].

Additional improvement in patient management could

be obtained through direct patient involvement. Educa-

tion of patients, including computerized discharge

sheets where patients can reference recommendations

made by emergency nurses and physicians should be

implemented. Computerized emergency department

discharge instructions have been shown to be effective

in improving compliance with emergency department

referral recommendations [33], and in changing patient

behavior [34]. Contact information for patient advocacy

organizations that patients can contact for more informa-

tion about anaphylaxis could be included on the com-

puterized discharge sheet.

Better communication between emergency-medicine

personnel and primary-care providers could also improve

patient care following an emergency department visit for

food-related acute allergic reaction or anaphylaxis. This

might occur through automatic e-mail notification sys-

tems, which have been implemented in some hospitals.

These e-mail alerts notify the primary-care provider

about the visit itself, the discharge diagnosis, and plan.

Primary-care involvement would increase the likelihood

that self-injectable epinephrine prescriptions were

refilled, and could serve as a means of follow up and

additional referral to specialist if needed. A goal of better

physician education, patient education, and communica-

tion with primary care would be to decrease the need for

emergency treatment for acute allergic reactions or ana-

phylaxis.

Finally, better communication between emergency

personnel and school nurses could improve the quality

of life of children with food allergies. This would

require a system that allowed emergency medical per-

sonnel to obtain permission from parents to release

medical information regarding acute allergic reactions

or anaphylaxis to schools when children are brought to

the emergency department from school and to contact

school nurses.

Conclusion
Concordance with suggested guidelines for the treat-

ment of severe acute allergic reactions remains low.

Development of a simple, clinical definition of severe

food-related allergic reaction and anaphylaxis is urgently

needed. Additionally, dissemination of guidelines for the

emergency management of anaphylaxis, and creation of

systems to implement these guidelines, are essential for

the improved treatment of food allergy and anaphylaxis

in the emergency department. Over the past year there

has been definite progress toward these goals although

much ground remains to be covered.
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