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ABSTRACT

Background: Some previous reports revealed suboptimal management of anaphylaxis (ANX) in the emergency
department (ED).

Objective: To evaluate the recorded diagnosis and management of patients who presented with ANX at our university
hospital ED and to assess how the management correlated with the severity of the case and the training level of the ED staff.

Methods: A descriptive study that involved reviewing the electronic medical records of patients who presented with ANX
at the ED during a period of 4 years.

Results: When reviewing 1341 charts of potential cases, 60 met the criteria for ANX, but only 23% were correctly coded.
Inaccurate coding was noted in 77%, mainly as an “allergic reaction.” Systemic corticosteroids were administered in the ED
to 85% of the patients and H1-antihistamines to 73%; only 20% received epinephrine. Ten patients required hospital admission,
and, on discharge, only four patients (40%) were given epinephrine autoinjector prescriptions. Of the 50 who were discharged
home, 48% were given epinephrine autoinjector prescriptions and 16% were given a referral for allergy evaluation.

Conclusion: The observed low rates of appropriate diagnostic coding of ANX, of epinephrine administration, epinephrine
autoinjector prescribing at discharge, and referral for allergy evaluation call for more education on these issues. Some of these
pitfalls can be partly attributed to the setting in a university ED where health providers are usually busy in rendering urgent
care.

(Allergy Asthma Proc 39:316–321, 2018; doi: 10.2500/aap.2018.39.4144)

Anaphylaxis (ANX) is a severe, potentially fatal,
systemic allergic reaction that occurs suddenly

after exposure to an allergen. Patients may present to
the emergency department (ED) at various stages of
the reaction, with symptoms that range from urticarial
rash to life-threatening cardiorespiratory compromise.
Despite published diagnostic criteria,1–3 misdiagnosis
or inaccurate coding of ANX is common. Underrecog-
nition of ANX can lead to suboptimal management,
including the underuse or late administration of epi-
nephrine as a first-line treatment.4–7 The objective of
this study was to evaluate the diagnosis and manage-
ment of patients who presented with ANX at a univer-
sity hospital ED in the United States. We further as-
sessed how the management correlated to the severity
of the case and the training level of the ED staff.

METHODS
This retrospective, descriptive study involved re-

viewing the electronic medical records of patients who
presented to a university ED during a 4-year period
between January 1, 2012, and December 31, 2015, with
symptoms consistent with ANX. The study was ap-
proved by the institutional review board of Louisiana
State University Health Sciences Center in Shreveport.
During this 4-year study period, our ED had a total
number of annual patient visits between 64,200 and
64,920. Our emergency medicine department operates
an accredited training program for 34 residents, with
20 faculty members and 8 physician extenders.

Cases were obtained from the electronic medical re-
cords by using the International Classification of Disease,
Ninth Revision, Clinical Modification (ICD-9 CM) and the
International Classification of Disease, Tenth Revision,
Clinical Modification (ICD-10 CM) that cover the period
of the study.8,9 Codes of ANX included ICD-9 CM:
995.0, 999.4, 999.6, 989.5; and ICD-10 CM: T78, T80, T63.
To identify potentially missed cases, we also reviewed
all cases coded as “allergic reaction” (ICD-9 CM: 995,
989, 477, 909, 693; and ICD-10 CM: T78, Z88, T63, T65,
J30, T36) and were given an Emergency Severity Index
of �3, as designated by hospital protocol.10

There were 1341 total records of potential cases re-
viewed by us to identify true ANX cases. Subjects
included were of any age who fulfilled generally ac-
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cepted National Institute of Allergy and Infectious Dis-
eases/ Food Allergy and Anaphylaxis Network criteria
of ANX,1 briefly, as an acute severe systemic allergic
reaction that involved at least two body systems. The
initial review of the medical records was by a senior
allergy/immunology fellow (AC), and every case with
a possible diagnosis of ANX was reviewed with an ED
attending staff (BS); an agreement between both of
them settled the diagnosis. Rare instances required a
consultation with the chief of the allergy/immunology
section (SLB).

Statistical Analysis
In this descriptive study, the data were presented as

frequencies, percentages, ranges; averages were pre-
sented as means or medians.

RESULTS

Demographics
We identified 60 cases that met the criteria for ANX.

The patients’ ages ranged from 1 to 81 years, with a
median of 35.5 years and a mean � standard deviation of
34 � 19.7 years. There was a slight female predominance
(55%), the majority of the patients were African American
(60%), and 28.3% had a history of asthma (Table 1). On
the occurrence of ANX, two patients were already receiv-
ing angiotensin-converting-enzyme inhibitors and five
were on �-adrenergic blocking medications.

Treatment Before Arrival to the ED
Initiation of treatment began before arrival to the ED

in 27 patients (45%). Of the 60 patients, H1-antihista-
mines were taken by 20 (33.3%), and 9 (15%) received
epinephrine (4 by self-administration and 5 by emer-
gency medical service [EMS] personnel). Intravenous
(IV) fluids were given to five patients, inhaled bron-
chodilators to four, corticosteroids to three, antiemetics
to two, and H2-antihistamines to one.

Causative Agent
The reported suspected causative agent was food in

17 (28.3%), insect sting in 14 (23.3%), a drug in 11
(18.3%), others in 5 (8.3%), and unknown in 15 patients
(25.0%). Two agents were suspected in each of two
patients.

Severity
The severity of ANX in our patients was graded as

1–5 according to the World Allergy Organization Sys-
temic Reaction grading system (Table 2).11 Grade 1 is
for a single organ dysfunction and, therefore, by defi-
nition, did not meet our criteria for ANX. The majority
of our patients (40 [67%]) had grade 2, 8 (13%) had
grade 3, and 12 (20%) had grade 4 ANX. None of the
patients in these cases was grade 5 (fatal ANX). Epi-
nephrine was administered to a total of 21 patients
(35.0%); 9 of whom (42.9%) received treatment before
arrival to the ED and 12 (57.1%) in the ED. Of those
who received epinephrine, the frequency was 32.5% for
grade 2 and 40.0% for grades 3 and 4 combined.

ED Management
Only 14 of the 60 patients (23%) were correctly diag-

nosed as having had ANX, 32 (52.3%) were recorded as
“allergic reaction,” and 4 (6.7%) as “allergic reaction to
insect sting.” Epinephrine was administered to 12 pa-
tients (20.0%); intramuscularly in 8, subcutaneously in
3, and IV in 1 patient. The time from arrival to the ED
until epinephrine was administered ranged from 4 to
69 minutes, with a median of 25 minutes and a mean �
standard deviation of 31 � 20.7 minutes. In the 12
patients who received epinephrine, the prescribers
were 10 senior-level residents (83%) at postgraduate
years (PGY) 3, 4, and 5; and 2 (17%) were residents at
PGY-1 or PGY-2 or were physician extenders. Systemic
corticosteroids were administered to 85% and H1-anti-
histamines to 73%.

Disposition and Follow-up
Disposition and follow-up information are presented

in Fig. 1. Fifty patients were discharged from the ED
with prescriptions for oral corticosteroids in 32 (64%),
H1-antihistamines in 28 (56%), and an epinephrine au-
toinjector in 24 (48%). Three additional patients already

Table 1 Baseline demographics of 60 subjects with
anaphylaxis who presented to the emergency
department

Patient Characteristics Study Population,
no. (%)

Age (range 1–81 y)
1–17 y 15 (25.0)
18–49 y 30 (50.0)
�50 y 15 (25.0)

Sex
Male 27 (45.0)
Female 33 (55.0)

Race
White 14 (23.0)
African American 36 (60.0)
Unknown 10 (17.0)

Pertinent comorbidities
Asthma 17 (28.3)
Cardiovascular disease 2 (3.3)

Concomitant medications
Angiotensin-converting-

enzyme inhibitor
2 (3.3)

�-adrenergic blocker 5 (8.3)

Allergy and Asthma Proceedings 317

DO N
OT C

OPY



had the autoinjector at home. Referral for outpatient
allergy/immunology evaluation was recommended
for eight patients (16%). Both an epinephrine prescrip-
tion and referral for allergy/immunology were recom-
mended for 6 (12%). Ten patients (17%) were admitted
to the hospital for further observation and manage-
ment; seven had ANX grade 4; only three had re-
ceived epinephrine (one before arrival and two in the
ED) (Table 3). One patient was on a �-adrenergic
blocking medication. The allergy/immunology ser-
vice was consulted on one patient during hospital-
ization, and a referral was recommended for another
patient at discharge. At discharge, 4 of the 10 admit-
ted patients received a prescription for an epineph-
rine autoinjector.

DISCUSSION
In reviewing 1341 records with a potential ANX di-

agnosis, 60 fulfilled the criteria. We would have liked

to increase our case numbers but the electronic medical
records system at our institution was not available for
a longer period. In similar studies the number of pa-
tients was 40 to 211, gathered over durations that
ranged from 1 to 10 years, and some were from mul-
tiple centers.12–15 Our study revealed multiple impor-
tant findings relevant to the diagnosis and manage-
ment of ANX at a tertiary care center ED. Only
approximately one-fourth of all the subjects who met
the criteria of ANX were correctly diagnosed. Inaccu-
rate coding was noted in 77%, mainly as an “allergic
reaction” (52.3%), which, although not completely in-
accurate, is not specific enough for the reaction’s phe-
notype.

Analysis of data from the U.S. National Electronic
Injury Surveillance System revealed that 57% of the
“likely anaphylactic events” to food allergy did not
have an ED diagnosis of ANX.16 Another retrospective
study, from Rochester, Minnesota, revealed that 25% of

Table 2 Epinephrine administration before arrival to the ED and during ED management according to
anaphylaxis severity

Grade Criteria Summarized* Subjects, no.
(%) (N � 60)

Epi before arrival
to ED, no. (n � 9)

Epi in the ED, no.
(n � 12)

1 Symptoms/signs of 1 organ
system present

0 N/A N/A

2 Mild symptoms in �1
organ system

40 (66.7) 5 8

3 Major respiratory
compromise

8 (13.3) 1 4

4 Major cardiopulmonary
compromise

12 (20.0) 3 0

5 Death 0 N/A N/A

ED � Emergency department; Epi � epinephrine; N/A � not applicable.
*Abbreviated from Ref. 9.

Figure 1. Disposition of 60 patients who presented with ANX to a university hospital emergency department.
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211 ANX cases were given less-specific allergy codes.10

This observation may be attributed to either improve-
ment in symptoms by the time of arrival to the ED or
to a reluctance of the ED staff to correctly diagnose
mild-to-moderate cases of ANX. Underdiagnosis may
lead to suboptimal management, including the nonad-
ministration of epinephrine.

Before arrival to our ED, epinephrine was adminis-
tered to a total of nine patients (15%); four by the
patient and five by the EMS personnel. Such a low
figure is similar to the reported 15% administered by
EMS in a series of 103 subjects.17 A review of medical
records of young patients (�26 years old) who pre-
sented with ANX to the ED or the urgent care center
revealed that only 36.3% received epinephrine before
arrival.18 The low rate of epinephrine administration,
despite its being recommended worldwide as the first-
line treatment,3,19,20 reflects the judgment by patients
and/or parents or EMS staff. In the ED, epinephrine
was administered to 12 subjects, which brought the
total number of patients who received epinephrine to
21 (35%).

This is similar to previously reported figures: 27% of
64 patients in one study13 and 32.5% of 40 patients in
another series.15 The prescribers of epinephrine were
senior-level residents (PGY-3 to PGY-5) or faculty
members in 83% of the cases, whereas 17% were
PGY-1, PGY-2, or physician extenders. Low epineph-
rine administration rates may be partly attributed to
some providers’ concern about the potential risk of the
drug, particularly in adults. Such concern should be
alleviated by the findings published in the literature
and reviewed by Wood et al.,21 who noted that intra-
muscular epinephrine is safe for ANX in children and
adults. Adverse reactions were due to dosing errors or
a cardiovascular disease, or when using the IV route.

The timing from arrival to our ED ranged from 4 to
69 minutes, with a median of 25 minutes and a mean of
31 minutes. Although none in our series had a fatal
outcome, rapid administration of epinephrine within
minutes of onset of symptoms has been shown to be
the major factor for improved outcome.3,20,22,23 We did
not find reliable data in our records on the timing of
epinephrine administration from the onset of ANX
symptoms. In a series of six patients with fatal ANX to
food despite epinephrine administration, the earliest
injection was 25 minutes or later after allergen inges-
tion.24 Several factors may influence the timing of epi-
nephrine administration, including the immediate
availability of the drug or the severity of the reaction,
or when seeking medical help of the EMS or ED staff.
In our series, although epinephrine was administered
in the ED to only 20% of the subjects, systemic corti-
costeroids were administered to 85% and H1-antihista-
mines to 73%. Even higher figures were reported in
another study; corticosteroids were administered to
95% and antihistamines to 86%.16 The occurrence of
biphasic ANX was reported to be related to the severity
on the initial reaction and not to a lack of corticoste-
roids administration.25,26

The administration of epinephrine was intramuscu-
lar in the majority of our patients (75%). In recent
years, there has been a shift in the preferred adminis-
tration route from subcutaneous to intramuscular. The
latter route has been associated with a much earlier
and higher epinephrine plasma concentration.27 At dis-
charge from the ED, epinephrine autoinjector prescrip-
tions were given to only half of the patients and allergy
evaluation was recommended to only one of six pa-
tients. Even lower figures were reported by other stud-
ies. A retrospective review of records obtained from an
ED in Spain revealed that only 6.7% of children treated

Table 3 Characteristics of 10 subjects with anaphylaxis admitted to the hospital from the ED

Grade Age, y Sex On �-
blocker

Epi Given Suspected Agent Allergy
Consulted in

Hospital

Epi Prescribed
at D/C

Allergy
Referral
at D/C

2 21 F No No Insect sting No Yes Yes
2 55 F No Yes (in ED) Radiocontrast media No No No
3 25 M No No Insect sting No Yes No
4 12 M No No Chemotherapy Yes No No
4 39 F No No Iron (IV) No No No
4 49 M No Yes (BA) Insect sting No Yes No
4 59 F No Yes (BA) Unknown No No No
4 60 F Yes No Neomycin, polymyxin

B, bacitracin
No Yes No

4 78 M No No Chemotherapy No No No
4 81 F No No Chemotherapy No No No

ED � Emergency department; Epi � epinephrine; D/C � discharge from hospital; BA � before arrival to ED.
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for ANX were given a prescription for epinephrine
autoinjectors.13 A questionnaire completed by ED phy-
sicians in Belgium revealed that only 8.7% of patients
with ANX received a prescription for an epinephrine
autoinjector at discharge.14

Such figures are far below expectation when consid-
ering the widely publicized guidelines for manage-
ment of ANX1,3,23,28 and point to the great need for
further education on this issue, not only for health care
providers but also for patients. It is not clear whether
the low rate of prescribing epinephrine autoinjectors is
being influenced by the cost. In the United States, the
cost for a twin pack of autoinjectors was constantly
increasing and reached close to $700, with a high out-
of-pocket payment. The cost was recently reduced after
the issue was vigorously addressed in the media and
prompted intervention by legislators as well as devel-
opment of formulations by other manufacturers.

A telephone interview of 41 of the subjects who
reported allergic reactions after exposure to peanuts in
commercial flights revealed that, although, self-inject-
able epinephrine was prescribed to 32 (80%), only 20
(63%) stated that they carried it regularly, and 12 (29%)
had it on the flight.29 Such a finding should emphasize
the importance of patient education on filling the pre-
scription and keeping the autoinjector available for
immediate use. A recent study in Canada reported
that, of 1212 epinephrine autoinjector prescriptions,
69.9% were filled within 90 days.30

A retrospective review of 2622 cases of severe ANX
revealed that filling a prescription for an epinephrine
autoinjector and allergy evaluation by an allergist low-
ered the risk of subsequent severe episodes.31 Self-
injectable epinephrine should be particularly empha-
sized in patients with a concomitant history of asthma,
a major risk factor for fatal ANX.3,23 In our series, we
noted that 17 (28.3%) of the patients had asthma, 8 of
whom received epinephrine: 3 before arrival to the ED
and 5 in the ED. In our series, the records did not
contain specific information on instructing patients
who received prescriptions for epinephrine autoinjec-
tors on when and how to use it. The instruction may
have been provided to some patients but not recorded.
We also did not have information on the rate of filling
the prescriptions.

CONCLUSION
Our study supported the findings of previous stud-

ies in revealing multiple pitfalls in the diagnosis and
management of ANX in the ED. There is a great need
for education on the correct diagnosis and coding, and
on appropriate management regarding epinephrine
administration, on prescribing and instructing on epi-
nephrine autoinjectors, and referral for allergy evalua-
tion. Actually, the findings prompted us to incorporate

the topic of ANX in our emergency medicine residents’
teaching core conferences. We recommend the same
for other hospitals, although some of these pitfalls may
not be totally avoidable in EDs where health providers
can be busy in rendering urgent care.
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