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Outcomes of Allergy/Immunology Follow-up After an
Emergency Department Evaluation for Anaphylaxis
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What is already known about this topic? Anaphylaxis guidelines currently recommend follow-up with an allergist after
an emergency department (ED) visit for anaphylaxis. Low rates of documented allergy/immunology referrals after an ED
evaluation for anaphylaxis have been demonstrated in multiple studies.

What does this article add to our knowledge? Our study systematically evaluated outcomes of allergy/immunology
follow-up after an ED visit for anaphylaxis and demonstrated that overall, 35% of patients had an alteration in the diagnosis
of anaphylaxis or trigger after allergy/immunology evaluation.

How does this study impact current management guidelines? Our study supports current guidelines that recommend
a follow-up with an allergist after an ED evaluation for anaphylaxis.

BACKGROUND: Anaphylaxis guidelines currently recommend
referring patients with anaphylaxis seen in the emergency
department (ED) to an allergist for follow up.
OBJECTIVE: The objective of our study was to evaluate
outcomes of allergy/immunology follow-up after an ED visit for
anaphylaxis.
METHODS: A retrospective health records review was
conducted from April 2008 to August 2012. Charts were
reviewed independently by 2 allergists to determine outcomes.
Descriptive statistics with corresponding 95% CIs were
calculated.
RESULTS: Among 573 patients seen in the ED who met
anaphylaxis diagnostic criteria, 217 (38%) had a documented
allergy/immunology follow-up. After allergy/immunology
evaluation, 16 patients (7% [95% CI, 5%-12%]) had
anaphylaxis ruled out. Among those with an unknown ED
trigger (n [ 74), 24 (32% [95% CI, 23%-44%]) had a trigger
identified; and, among those who had a specific suspected ED
trigger (n [ 143), 9 (6% [95% CI, 3%-12%]) had a trigger
identified in a category other than the one suspected in the ED,

and 28 (20% [95% CI, 14%-27%]) had an unknown trigger.
Thus, there were a total of 77 patients (35% [95% CI, 29%-
42%]) who had an alteration in the diagnosis of anaphylaxis or
trigger after allergy/immunology evaluation. Four patients (2%
[95% CI, 0.7%-4.6%]) were diagnosed with a mast cell
activation disorder, and 13 patients (6% [95% CI, 4%-10%])
underwent immunotherapy or desensitization.
CONCLUSION: Overall, 35% of the patients with suspected
anaphylaxis in the ED had an alteration in the diagnosis or
suspected trigger after allergy/immunology evaluation. These
results underscore the importance of allergy/immunology
follow-up after an ED visit for anaphylaxis. � 2014 American
Academy of Allergy, Asthma & Immunology (J Allergy Clin
Immunol Pract 2014;-:---)
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Anaphylaxis is a sudden systemic allergic reaction that may
result in death and is most commonly managed in the emergency
department (ED).1-3 Although anaphylaxis guidelines currently
recommend a follow-up with an allergist/immunologist after an
ED visit for anaphylaxis, low rates of documented allergy/
immunology referrals have been demonstrated in multiple
studies and actual follow-up rates are largely unknown but were
found to be 14% among patients who were treated for stinging
insect anaphylaxis.3-8

The reasons for the low rates of allergy/immunology referral
and follow-up are unclear. It is possible that ED providers or
patients may not clearly understand the rationale for an allergy/
immunology follow-up because specific outcomes of follow-up
have not undergone rigorous evaluation. According to the 2010
diagnosis and management of anaphylaxis practice parameter, the
allergist has the “expertise to obtain a detailed allergy history;
coordinate laboratory and allergy testing; evaluate the benefits
and risks of therapeutic options; and counsel the patient on
avoidance measures.”4 However, because the outcomes of allergy
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Abbreviations used
COPD- Chronic obstructive pulmonary disease

ED- Emergency department
EDOU- Emergency department observations unit
FAAN- Food Allergy and Anaphylaxis Network
ICU- Intensive care unit
IQR- Interquartile range
LT- Leukotriene

MCAS-Mast cell activation syndrome
NIAID- National Institute of Allergy and Infectious Disease
NSAID- Nonsteroidal anti-inflammatory drug

PFT- Pulmonary function test
PGF2-a- Prostaglandin F2 a

follow-up after an ED visit for anaphylaxis have not previously
been systematically studied, formal “evidence” to support referral
may be difficult to provide to patients when the trigger is thought
to be known and initial management and education have already
been provided in the ED. The objective of our study was to
systematically evaluate outcomes of allergy/immunology follow-
up after an ED visit for anaphylaxis specifically with regard to the
presence or absence of confirmation of the diagnosis of
anaphylaxis and suspected trigger. We also evaluated the diag-
nosis of mast cell disorders and the number of patients who
underwent immunotherapy or desensitization.

METHODS

Study design and setting
A retrospective health records review was conducted of pa-

tients evaluated at Saint Marys Hospital ED, a tertiary care ac-
ademic ED with 72,000 annual patient visits. The Mayo Clinic
Institutional Review Board approved the study protocol.

Selection of participants
Patients included in the ED anaphylaxis database from April

2008 to August 2012 were included. Patients in the database
were identified both retrospectively and prospectively. Most pa-
tients were identified retrospectively by querying electronic
health records of patients in the ED who received a diagnosis that
contained text with “allerg,” “anaphy,” or “sting.” Patient records
were reviewed and included in the ED anaphylaxis database if (1)
the patient provided consent per Minnesota law to have his or
her medical records reviewed, and (2) presenting signs and
symptoms met the National Institute of Allergy and Infectious
Disease (NIAID) Food Allergy and Anaphylaxis Network
(FAAN) diagnostic criteria.1 Overall, 7% of retrospectively
identified patients declined consent to have their medical records
reviewed during the study period.

A subset of patients were prospectively identified at the time of
their ED visit based on a chief concern that included the text:
“allergic,” “reaction,” “angio,” “sting,” “hives,” and “rash.” If a
patient presented with 1 of the eligible chief concerns, then the
ED provider was queried to determine if the patient was sus-
pected of having an allergic reaction or anaphylaxis. If the patient
was suspected of having an allergic reaction or anaphylaxis, then
the patient was eligible for enrollment and consent was obtained.
Data obtained during the ED visit included the suspected trigger,
timing of onset, signs and symptoms, and prehospital in-
terventions. The patient was included in this study only if

NIAID-FAAN criteria were met. Among the prospectively
identified patients, 6% declined consent.

Data collection and outcome measurements
Data in the anaphylaxis database, including patient de-

mographics, presenting signs and symptoms, ED disposition,
and date of allergy follow-up were collected by using a stan-
dardized data abstraction form as previously described.9 When
allergy/immunology follow-up occurred, electronic health re-
cords were retrospectively reviewed independently by 2 American
Board of Allergy and Immunology certified allergists (M.P. and
J.H.) to determine the outcomes of the follow-up visit, including

TABLE I. Demographics, patient characteristics, and ED disposi-
tion among 217 patients in the ED

Variable Finding (n [ 217)

Girls and women, no. (%) 129 (59)

Age (y), median (IQR) 34 (15-52)

Age range, no. (%)

0-5 y 39 (18)

6-17 y 22 (10)

18þ y 156 (72)

Race, no. (%)

White 189 (87)

Asian 7 (3)

Black 6 (3)

American Indian 1 (0)

Other 14 (6)

History of asthma, no. (%) 69 (32)

Disposition from ED, no. (%)

Home 97 (45)

EDOU 91 (42)

General floor 7 (3.2)

ICU 22 (10)

EDOU, Emergency department observations unit; ICU, intensive care unit.

TABLE II. Referral source and allergy testing performed at allergy/
immunology follow-up among patients in the ED who met NIAID-
FAAN criteria

Variable No. (n [ 217) % Patients (95% CI)

Referral source

ED provider 139 64 (57-70)

Inpatient evaluator 37 17 (13-23)

Primary care 24 11 (8-16)

Other 17 8 (5-12)

Allergy testing performed 146 67 (61-73)

Skin testing 134 38 (32-45)

IgE enzyme immunoassay 105 48 (42-55)

Other tests 103 47 (41-54)

PFT 13 6 (4-10)

Oral challenge 8 4 (2-7)

Serum tryptase 65 30 (24-37)

N-methylhistamine 24 11 (8-16)

PGF2-a 24 11 (8-16)

Other 73 34 (28-40)

PFT, Pulmonary function test; PGF2-a, prostaglandin F2 a.
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