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ABSTRACT

To date, there are sparse data on epinephrine treatment for food-related anaphylaxis in adults. We sought to establish the
frequency of more than one epinephrine treatment for adult patients who present with food-related anaphylaxis to the emergency
department (ED). We performed a chart review, at two academic centers, of all adults presenting to the'ED for food allergy
(ICDICM codes 693.1, 995.0, 995.1, 995.3, 995.7, 995.60-995.69, 558.3, 692.5, and 708.X) between January 1, 2001 and
December 31, 2006. We focused on causative foods; treatments, including the number of epinephrine treatments given before
and during the ED wvisit; and disposition. Through random sampling and appropriate weighting, the 486 reviewed cases
represented a study cohort of 1286 patients. The median age was 36 years and-the cohort was 62% women. Shellfish (23%),
peanuts (12%), tree nuts (14%), and fish (14%) provoked the allergic reaction most commonly. Most patients (62%; 95%
confidence interval [CI], 57-68%) met criteria for food-related anaphylaxis. In the ED, anaphylaxis patients received
epinephrine (18%), antihistamines (91%), corticosteroids (81%), and inhaled albuterol (19%). Overall, 17% (95% CI, 9-25%)
of patients with food-related anaphylaxis given epinephrine received >1 dose over the course of their reaction. Among
anaphylaxis patients admitted to the hospital, only 10% included anaphylaxis in the discharge diagnosis. At ED discharge
(82% of patients), 18% were referred to an allergist and 39% were prescribed self-injectable epinephrine. Among ED patients
with food-related anaphylaxis treated with epinephrine; 17 % were given >1 dose. This study supports the recommendation that

patients at risk for food-related anaphylaxis should carry 2 doses of epinephrine.
(Allergy Asthma Proc 31:308-316, 2010; doi: 10.2500/aap.2010.31.3375)
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Food allergies are estimated to affect ~4% of the U.S.
population and recent studies have shown an in-
creasing prevalence rate."” Patients with food allergies
are at risk for food-related anaphylaxis, a life-threatening
acute allergic reaction. Epinephrine has been shown to be
the most effective treatment for anaphylaxis.®> Prompt
treatment with epinephrine has been shown not only to
decrease hospital admission rates for anaphylaxis but
also decrease fatalities from food-related anaphylaxis.*™”
Despite this knowledge, food-related anaphylaxis contin-
ues to be inadequately treated.®”

Recently, based on limited data,’® a recommendation
was developed for patients at risk for anaphylaxis to
carry 2 doses of epinephrine.'! This led us to perform a
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small pilot study looking at the need for more than one
epinephrine treatment in food-related anaphylaxis. We
reviewed all cases of food-related allergic reactions pre-
senting to the Massachusetts General Hospital Emer-
gency Department (ED) over a 1-year period of time from
1999 to 2000. We found that ~16% of patients with food-
related anaphylaxis were treated with more than one
epinephrine treatment.'” Given the possible implications
of these findings to patients at risk for food-related ana-
phylaxis, we expanded our pilot study to evaluate the
need for more than one epinephrine treatment in a much
larger population.

METHODS

Study Design

We performed a chart review at two academic hospi-
tals in Boston (Massachusetts General Hospital and
Brigham and Women’s Hospital) of all adult patients
presenting to the ED over a 6-year period (January 1, 2001
to December 31, 2006) with food-related allergic reac-
tions. We have previously studied International Classifi-
cation of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) codes used to identify patients presenting to
the ED for food-related allergic reactions and used codes
that would comprehensively identify all cases of food
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Table 1 Demographic characteristics and medical history of adults presenting to the emergency department
with a food-related allergic reaction (proportion [95% CI])

Overall (n = 1286) No Anaphylaxis Anaphylaxis* p Value
(n = 484) (n = 802)
Demographic characteristics
Age, median (SE), yr 36 (0.7) 36 (1.2) 36 (0.9) 0.68
Female 62 (57-67) 61 (53-70) 62 (55-70) 0.83
Race/ethnicity <0.001
White 55 (50-60) 47 (39-56) 60 (53-66)
Black 19 (15-23) 21 (15-28) 17 (12-23)
Hispanic 13 (10-17) 11 (6-15) 15 (10-19)
Asian 4 (2-7) 4 (1-8) 5(2-7)
Other race 8 (5-11) 16 (9-23) 4 (1-6)
Medical history
Known allergy to offending allergen 51 (46-57) 45 (36-53) 55 (48-62) 0.08
Known allergic problems 61 (56-67) 53 (45-62) 66 (60-72) 0.02
Prior allergic reactions to other sources 74 (67-81) 72 (61-83) 75 (67-83) 0.66
Asthma 43 (36-51) 39 (27-51) 46 (36-55) 0.42
Hay fever 9 (5-14) 9 (1-17) 10 (4-15) 0.88
Atopic dermatitis 3 (1-5) 2 (0-6) 3 (1-6) 0.68
Hives 1(0-2) NC# NC# —
Angioedema 0.1(0-0.3) NC# 0 (0-0) —
Other allergic problems 0.1 (0-0.3) 0 NC# —
Patient owns EpiPen 27 (21-32) 16 (9-23) 33 (25-41) 0.002

*Anaphylaxis defined as allergic reaction involving more than one organ system or hypotension (systolic blood pressure of

<100 mmHg).

#NC, noncalculable; when the number of observations was <30, robust estimates could not be produced.

CI = confidence interval.

allergy presenting to the ED." The codes used were
995.60 (anaphylactic shock due to unspecified food),
995.61-995.69 (anaphylactic shock due to specified food),
995.0 (other anaphylactic shock), 693.1 (dermatitis due to
food), 995.7 (adverse food reaction, not otherwise classi-
fied), 558.3 (allergic gastroenteritis), and 692.5 (contact
dermatitis due to food). In addition, random samplings of
the codes 9953 (allergy, unspecified), 995.1 (angio-
edema), and 708.X (urticaria) were reviewed to identify
cases of food-related allergic reactions within these more
nonspecific allergy codes. All charts were reviewed by
physicians and then reviewed by an allergist for both
accuracy and internal consistency.

Data Collection

Standardized data abstraction forms were used to
collect data on patient demographics, medical and
atopic history, food allergy triggers, clinical presenta-
tion, pre-ED and ED treatment (with a focus on epi-
nephrine treatment), discharge diagnosis, and dis-
charge instructions (including allergy referrals and
prescriptions for epinephrine autoinjector).
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Definitions

A food-related acute allergic reaction was defined as
an acute episode of IgE-mediated symptoms in which
the onset was temporally related to a known or sus-
pected food allergen. Anaphylaxis was defined similar
to diagnostic criteria established by the second sympo-
sium of the National Institute of Allergy and Infectious
Disease and the Food Allergy and Anaphylaxis Net-
work.? Specifically, food-related anaphylaxis was de-
fined as an acute allergic reaction involving two or
more organ systems after exposure to a likely food
allergen or hypotension alone after exposure to a
known food allergen. For consistency with our earlier
work,"> hypotension was defined as a systolic blood
pressure of <100 mmHg for adults in an emergency
situation. We examined the impact of using <90
mmHg as the threshold and it did not materially alter
the findings (data not shown).

Statistical Analysis

We used a stratified sampling method to reflect the
population of patients treated in the ED within each
ICD-9 code. Sample weights were assigned to account
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Table 2 Presentation and clinical course of adults presenting to the emergency department (ED) with a food-
related allergic reaction (proportion [95% CI])

Presentation and Clinical Course Overall (n = 1286) No Anaphylaxis Anaphylaxis* p Value

(n =484) (n = 802)
Arrive to ED by ambulance 34 (28-40) 20 (13-28) 44 (36-52) <0.001
Time since exposure 0.19
<1 hr 31 (25-37) 30 (19-40) 32 (24-40)
1-3 hr 37 (31-44) 34 (25-44) 39 (31-47)
4-6 hr 12 (8-17) 9 (4-14) 14 (8-21)
7-12 hr 3 (1-5) 4 (0-9) 2 (0-4)
>12 hr 17 (11-22) 23 (14-32) 13 (6-20)
Location of exposure 0.37
Home 32 (27-38) 32 (23-45) 31 (24-39)
School 2 (0.2-4) 1(0.3-3) 3 (0-6)
Work 6 (3-10) 5 (0-10) 7(2-12)
Restaurant 52 (45-59) 48 (37-59) 54 (45-63)
Other 7 (2-11) 11 (3-20) 4 (0-9)
Specific food trigger causing current reaction
Shellfish 23 (18-27) 26 (18-34) 21 (15-27) 0.32
Peanuts 12 (9-15) 6 (4-9) 15 (10-20) 0.001
Tree nuts 14 (11-18) 12 (8-17) 15 (11-20) 0.39
Seeds 3(1-5) 5 (0-10) 1(1-2) 0.03
Fruits and vegetables 14 (10-18) 16 (9-22) 13 (8-18) 0.54
Fish 14 (10-18) 23 (15-31) 9 (5-13) 0.001
Milk products 5(3-8) 4 (2-5) 6 (3-10) 0.15
Eggs 2 (0.3-5) 1(0-2) 4 (0.2-7) 0.06
Wheat 0.3 (0-1) 1(0-2) 0 0.06
Other Food 28 (23-33) 22 (15-29) 32 (25-39) 0.047
Signs and symptoms
Skin rash 65 (60-70) 62 (54-71) 67 (60-73) 0.41
Itching 57 (51-62) 57 (49-66) 56 (49-63) 0.81
Swelling 45 (39-50) 41 (32-50) 47 (40-54) 0.32
Angioedema 12 (9-15) 12 (6-17) 13 (9-17) 0.72
Trouble swallowing 20 (16-24) 4 (1-6) 30 (23-36) <0.001
Trouble breathing/shortness of 39 (33-44) 6 (1-11) 58 (51-65) <0.001
breath
Wheezing 14 (10-17) 2 (1-3) 21 (15-26) <0.001
Hoarse voice 7 (4-10) 0.2 (0.2-0.2) 11 (6-15) <0.001
Stridor 2 (0.2-3) 0 2 (0.44) 0.07
Nausea/vomiting 11 (7-15) 2 (0.1-3) 17 (11-22) <0.001
Abdominal pain/cramps 5(3-8) 1(0-3) 8 (3-12) 0.003
Diarrhea 4 (1-7) 0 6 (2-10) 0.02
Abdominal tenderness 1(0-2) 0 1(0-3) 0.34
Dizziness/fainting 4 (2-7) 0 7 (3-11) 0.01
Altered mental status 1(0-3) 0 2 (0-5) 0.13
Admitted to hospital 18 (15-22) 13 (8-18) 22 (17-26) 0.02
Among discharged to home
Prescribed self-injectable 39 (32-45) 30 (21-39) 44 (35-53) 0.03
epinephrine
Referred to allergist 18 (13-23) 13 (6-20) 21 (13-28) 0.13
Instructions to avoid offending 68 (62-73) 59 (50-69) 73 (66-81) 0.02
allergen
Discharge diagnosis included 3(1-5) 0.2 (0-0.5) 5(2-8) <0.001

term “anaphylaxis”
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Table 2 Continued

Presentation and Clinical Course Overall (n = 1286) No Anaphylaxis Anaphylaxis* p Value
(n =484) (n = 802)
Among admitted to hospital
Prescribed self-injectable 59 (48-69) 41 (17-66) 64 (50-78) 0.17
epinephrine
Referred to allergist 35 (22-48) 39 (12-66) 33 (21-46) 0.68
Instructions to avoid offending 61 (50-71) 73 (5-91) 57 (44-70) 0:21
allergen
Discharge diagnosis included 8 (4-12) 2 (0-5) 10 (5-15) 0.04
term “anaphylaxis”
Antihistamines prescribed at 86 (82-90) 81 (74-88) 88 (84-93) 0.07
discharge
H;-blockers prescribed 95 (92-98) 97 (94-100) 94 (90-98) 0.20
H,-blockers prescribed 52 (46-59) 57 (47-66) 50 (42-58) 0.29
Steroids prescribed at discharge 64 (58-69) 51(42-59) 71 (65-78) <0.001

*Anaphylaxis defined as allergic reaction involving more than one organ systems or hypotension (systolic blood pressure of

<100 mmHg).
CI = confidence interval.

for unequal probabilities of selection, oversampling,
and nonresponse. The weights were applied for anal-
yses using the survey module in STATA 10.0 (Stata-
Corp, College Station, TX). Data are expressed as
mean * standard error (SE) and proportion, with 95%
confidence interval (CI). Comparisons between non-
anaphylaxis and anaphylaxis groups were evaluated
using chi-square tests. Because of the relatively small
number of patients with the main outcome (i.e., receipt
of more than one epinephrine treatment), multivari-
able analysis was performed using unweighted visit
numbers to explore risk factors for repeat epinephrine
use. A two-sided p < 0.05 was considered statistically
significant.

RESULTS

Over the 6-year period, we reviewed charts for 486
patient visits for food-related allergic reactions pre-
senting to the ED. With appropriate weighting, this
represented a study cohort of 1286 patients. Most of
these cases (62%; 95% CI, 57-68%) met criteria for
food-related anaphylaxis. No fatalities were identified.

Demographics

The median age was 36 (SE, 0.7 years) years (Table 1).
There was a female predominance (62%) and most
patients were white (55%). The median age and gender
distribution was similar between anaphylaxis and non-
anaphylaxis patients. However, there was a slightly
increased percentage of white patients in the anaphy-
laxis group (60%) compared with the nonanaphylaxis
group (47%).
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Atopic History

Among all patients, 61% had a prior atopic history with
43% reporting a history of asthma. The frequency of
asthma was similar between anaphylaxis and nonana-
phylaxis patients. Approximately one-half of the patients
had a known allergy to the offending allergen, but only
27% of patients reported owning self-injectable epineph-
rine. Patients with food-related anaphylaxis were more
likely to own self-injectable epinephrine when compared
with nonanaphylaxis patients. Similarly, patients with
food-related anaphylaxis treated with epinephrine were
more likely to own self-injectable epinephrine than ana-
phylaxis patients not treated with epinephrine.

Food Allergy Triggers

Overall, the most common triggers of a food-related
allergic reaction were shellfish (23%), peanuts (12%),
tree nuts (14%), and fish (14%). Similarly, shellfish
(21%), peanuts (15%), and tree nuts (15%) were the
most common triggers of food-related anaphylaxis.
Peanut exposure was associated with an increased risk
of food-related anaphylaxis (Table 2) and these pa-
tients were more likely to be treated with epinephrine
than no epinephrine (Table 3). The specific food trigger
was not associated with receiving more than one epi-
nephrine treatment (data not shown).

Patients reported exposure to the offending agent
most commonly at a restaurant (52%) or at home (32%).
Patients who received epinephrine were much less
likely to be at home immediately before coming to the
ED compared with patients that did not receive any
epinephrine (Table 3).
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Table 3 Overview of adults presenting to the emergency department (ED) with a food-related anaphylaxis,*
according to any treatment with epinephrine (proportion [95% CI])

No epinephrine Epinephrine p Value
(n = 179) (n = 116)
Medical history
Known allergy to offending allergen 54 66 0.047
Patient owns EpiPen 19 56 <0.001
Presentation and clinical course
Arrive to ED by ambulance 27 46 0.002
Time since exposure 0.006
<1 hr 29 40
1-3 hr 43 45
4-6 hr 11 14
7-12 hr 3 0
>12 hr 14 1
Onset of symptoms 0.049
<1 hr 36 50
1-3 hr 38 38
>3 hr 26 12
Location of exposure 0.04
Home 37 32
School 1 4
Work 2 13
Restaurant 55 49
Other 4 3
Location immediately before ED arrival 0.01
Home 53 35
School 1 4
Work 2 11
Restaurant 34 34
Doctor office/clinic 5 13
Other 5 2
Specific food trigger causing current reaction
Shellfish 21 20 0.77
Peanuts 13 27 0.003
Tree nuts 18 17 0.89
Seeds 4 3 0.54
Fruits and vegetables 12 13 0.76
Fish 8 9 0.94
Milk products 4 6 0.55
Eggs 2 1 0.56
Admitted 19 46 <0.001

*Anaphylaxis defined as allergic reaction involving more than one organ system or hypotension (systolic blood pressure of

<100 mmHg).
SD = standard deviation;
CI = confidence interval.

Clinical Presentation

Only one-third of adults presented to the ED within
1 hour after exposure to the food allergen. Eighty per-
cent presented to the ED within 6 hours after exposure.
Adults with food-related anaphylaxis that were treated
with epinephrine presented more quickly—i.e., 85%

312

presented to the ED within 3 hours of exposure to the
food allergen.

Anaphylaxis patients presented to the ED by ambu-
lance more frequently than nonanaphylaxis patients
(44% versus 20%; p < 0.001). Similarly, anaphylaxis
patients treated with epinephrine presented to the ED
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Table 4 Treatment of adults presenting to the emergency department (ED) with a food-related acute allergic
reaction (proportion [95% CI])

Overall (n = 486) No Anaphylaxis Anaphylaxis* p Value

(n =191) (n = 295)

Pre-ED treatments (<3 hr before triage) 47 (42-53) 43 (34-51) 50 (43-57) 0.18
Epinephrine 28 (21-35) 17 (7-28) 33 (24-43) 0.04
Benadryl 84 (78-91) 90 (81-99) 82 (73-90) 0.23
Other antihistamines 8 (4-13) 11 (1-21) 7 (2-11) 0.34
Steroids 9 (4-13) 6 (2-11) 10(3-17) 0.38
i.v. fluids 5(1-9) 1(0.1-2) 7(0.3-13) 0.001
Inhaled B-agonists 7 (3-12) 3(0.2-7) 9 (2-16) 0.08
Oxygen 0.5(0.1-1) 0.4 (0-1) 0.5 (0-1) 0.98

Number of pre-ED epinephrine 0.01
0 doses 87 (83-90) 93 (88-97) 83 (78-88)

1 dose 13 (10-17) 7 (3-12) 17 (12-2)
2+ doses 0.1 (0.05-0.1) 0 0.1 (0-0.3)

No. of epinephrine doses given in ED <0.001
0 doses 87 (84-90) 95 (92-98) 82 (77-87)

1 dose 11 (8-15) 5(2-8) 15 (11-20)
2+ doses 1(0.5-2) 0 2 (1-4)

No. of epinephrine doses given in ED —

among patients receiving

epinephrine in the ED
1 dose 89 (82-96) 100 87 (79-95)
2+ doses 11(4-18) 0 13 (5-21)

Total no. of epinephrine doses given <0.001
0 doses 76 (72-80) 88 (83-93) 69 (62-75)

1 dose 21 (17-25) 12 (7-17) 26 (20-32)
2+ doses 3(2-5) 0 5(2-8)

Total no. of epinephrine doses given —

among patients receiving any

epinephrine
1 dose 86 (79-93) 100 83 (75-91)
2+ doses 14 (7-21) 0 17 (9-25)

ED antihistamines given 89 (86-92) 87 (82-91) 91 (87-95) 0.20
Benadryl 82 (77-86) 82 (75-90) 81 (75-87) 0.82
Other H,-blockers 2 (1-3) 1(1-2) 2(0.4-4) 0.46
H,-blockers 83 (78-87) 75 (67-84) 87 (82-92) 0.02

ED steroids given <0.001
Prednisone 30 (25-35) 35 (27-43) 27 (21-33)
Methylprednisolone (Solu-Medrol) 41 (36-47) 21 (14-28) 53 (46-60)

Other 1(0.2-1) 1(0-2) 1(0.5-1)
None 28 (23-33) 43 (34-51) 19 (13-25)

Inhaled B-agonists given 13 (9-16) 3(1-4) 19 (14-24) <0.001

Oxygen 10 (7-13) 4 (2-6) 14 (9-19) <0.001

i.v. Fluids given 53 (46-60) 52 (38-65) 54 (45-62) 0.81

Anaphylaxis defined as allergic reaction involving more than one organ system or hypotension (systolic blood pressure of <100

mmHg).

CI = confidence interval.

by ambulance more frequently than anaphylaxis pa- From a clinical perspective, patients with anaphylaxis

tients not treated with epinephrine (46% versus 27%; most commonly had symptoms of skin rash (67%), itch-

p = 0.002). ing (56%), swelling (47%), shortness of breath (58%), and
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Food-Related Allergic Reactions
(n=1,286)

Food-Related Anaphylaxis
(n=802)

Received Epi
(n=250)

trouble swallowing (30%). Adults with food-related ana-
phylaxis treated with epinephrine presented more fre-
quently with itching, swelling, shortness of breath,
wheezing, and vomiting compared with anaphylaxis pa-
tients that did not receive epinephrine (data not shown).

Pre-ED and ED Course

Before arrival at the ED, 47% of all patients received
treatment (Table 4). Patients who received pre-ED epi-
nephrine most frequently administered their own self-
injectable epinephrine device (58%). In the ED, patients
received epinephrine (13%), antihistamines (89%), cor-
ticosteroids (72%), and inhaled albuterol (13%). Epi-
nephrine was most frequently given subcutaneously
(91%). In the ED, among all patients with food-related
allergic reactions treated with epinephrine, 11% re-
ceived more than one epinephrine treatment. Over the
course of their reaction, 14% (95% CI, 7-18%) of pa-
tients given epinephrine in the ED received >1 dose.

Approximately, one-third of patients with food-re-
lated anaphylaxis were treated with any epinephrine
during the course of their reaction. Overall, 17% (95%
CI, 9-25%) of patients with food-related anaphylaxis
given epinephrine received more than one treatment
over the course of their reaction (Fig. 1). On average,
for patients with anaphylaxis, 2nd doses of epineph-
rine were administered 73 minutes (SE 29) after the 1st
dose. Multivariate analysis did not find any statisti-
cally significant factors associated with more than one
epinephrine treatment among adults presenting to the
ED with food-related anaphylaxis.
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® Among all patients with food-

related allergic reactions, 3%
received >1 dose of
epinephrine.

® Among all patients with food-
related anaphylaxis, 5% received
>1 dose of epinephrine.

® Among all patients who
received epinephrine for food-
related anaphylaxis, 17%
received >1 dose of epinephrine.

Figure 1. Percentages of adults receiv-
ing >1 dose of epinephrine within dif-
ferent population groups.

Disposition

The majority of patients were discharged home from
the ED (82%). Among those discharged home, only
18% were referred to an allergist and 39% were pre-
scribed self-injectable epinephrine (Table 2). These per-
centages were slightly higher among patients admitted
to the hospital with 35% being referred to an allergist
and 59% being prescribed self-injectable epinephrine.
Adults with food-related anaphylaxis were more likely
to be admitted to the hospital compared with nonana-
phylaxis patients (Table 2). Patients with food-related
anaphylaxis treated with any epinephrine were also
more likely to be admitted to the hospital compared
with anaphylaxis patients not treated with epinephrine
(Table 3).

Among all patients with food-related anaphylaxis
discharged home directly from the ED, only 5% were
assigned a diagnosis on discharge from the ED that
included the term anaphylaxis. Even among all pa-
tients with food-related anaphylaxis admitted to the
hospital, only 8% were assigned a diagnosis on dis-
charge from the ED that included the term anaphy-
laxis.

DISCUSSION

Approximately 100-150 deaths/year are attributed
to food-related anaphylaxis.>® Despite the life-threat-
ening nature of anaphylaxis, there are sparse data on
the management and outcome of this disease. This is
largely because of highly variable definitions and di-
verse clinical presentations that can make anaphylaxis
difficult to diagnose and treat optimally. However,
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epinephrine has been shown to be the most effective
treatment for anaphylaxis.®> To our knowledge, this
6-year study is the largest study of adult ED patients
with food-related anaphylaxis with specific reference
to epinephrine treatments. Our study indicates that
food-related anaphylaxis continues to be underrecog-
nized and inadequately treated. In the ED, the majority
of patients were administered epinephrine subcutane-
ously despite current guidelines indicating that the
optimal route of administration is intramuscular.® Less
than 10% of patients meeting clinical criteria for ana-
phylaxis were assigned a diagnosis on discharge from
the ED that included the term anaphylaxis. Only 31%
of patients presenting with food-related anaphylaxis
received any epinephrine treatment.

Because of significant concerns, based on limited da-
ta,"’ a recommendation was previously developed for
patients at risk for anaphylaxis to carry 2 doses of epi-
nephrine.’ In our population, among ED patients with a
food-related allergic reaction treated with epinephrine,
14% were given more than one epinephrine treatment. In
anaphylaxis patients treated with epinephrine, 17% were
given more than one epinephrine treatment during the
course of their reaction. Prior studies similarly showed
that 16-35% of patients with anaphylaxis required treat-
ment with >1 dose of epinephrine.'*'*'*'*> However, we
should be cautious in our interpretation of the data be-
cause when considering all adult patients who presented
to the ED for food-related anaphylaxis, only 5% received
more than one epinephrine treatment (Fig. 1). Therefore,
although all food-related allergic reactions did not re-
quire epinephrine treatment, a significant number of pa-
tients treated with epinephrine received more than one
epinephrine treatment.

The risk factors for requiring more than one epi-
nephrine treatment remain unclear. This could par-
tially be attributed to the small number of subjects
(n = 43; Fig. 1) treated with >1 dose of epinephrine.
Accordingly, until the risk factors for requiring more
than one epinephrine treatment are better under-
stood, it may be advisable for patients at risk for
food-related anaphylaxis to carry multiple doses of
epinephrine, especially in situations where the risk is
perceived to be higher. For example, if food-allergic
patients will be in locations where access to care is
less readily available'® or eating at a restaurant or
buffet where the food ingredients are less clear, they
should be encouraged to carry multiple doses of
epinephrine.

Peanuts, tree nuts, shellfish, and fish were the most
common food allergy triggers seen in patients pre-
senting to the ED for food-related allergic reactions.
They accounted for 63% of all reactions in patients
with anaphylaxis treated with epinephrine. Specifi-
cally, peanut allergy was associated with increased
risk of anaphylaxis and need for epinephrine treat-
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ment in the ED. This is consistent with data suggest-
ing that peanut, tree nut, and shellfish allergies are
associated with more severe food-related allergic re-
actions.>'” Interestingly, fruits and vegetables, foods
typically believed to have low allergenicity, ac-
counted for 14% of all reactions. Although most
physicians are able to recognize the dangers of nuts
and shellfish, we must not forget that less allergenic
foods can also cause severe allergic reactions.

The majority of patients was discharged home from the
ED and did not require hospital admission, but despite
being given the diagnosis and treatment for a food-re-
lated anaphylactic reaction, only 18% were referred to an
allergist for further evaluation and 39% were prescribed
self-injectable epinephrine. Our data are similar to re-
cently published data showing that among patients pre-
senting to_the ED for anaphylaxis only 31% of patients
were given allergy referrals-and 36% of patients were
prescribed self-injectable epinephrine on discharge.'®
These data suggest that we are missing an opportunity to
provide appropriate education and follow-up manage-
ment in these patients. Several reasons have been previ-
ously cited"® for the low rate of prescriptions for self-inject-
able epinephrine and referral to an allergist including (1)
lack of proper documentation, (2) failure to properly diag-
nose anaphylaxis, and (3) lack of a universally accepted
definition for anaphylaxis. When symptoms are not life-
threatening, physicians are less likely to diagnose anaphy-
laxis.® Although significant improvements have been made,
additional work is still needed for EDs to comply with
national guidelines for the management of patients present-
ing with food-associated anaphylactic reactions.

A potential limitation of our study is reliance on
the medical record and the possibility that the doc-
umentation of medication use was incomplete. Be-
cause of the design of our study, we were unable to
complete a formal allergy evaluation to the identi-
fied offending allergen, but patients did present to
the ED with a history and physical exam consistent
with a food-related allergic reaction. In addition,
limiting our review to the ED may overestimate the
percentage of patients receiving epinephrine because
less severe allergic reactions may be managed at
home or in a primary care setting. However, studies
have shown the majority of anaphylaxis cases are
treated in the ED; therefore, it would follow logically
that ED visits would accurately reflect rates of repeat
epinephrine use in cases of food-related anaphylaxis.'
It was also not possible to determine whether the
repeat epinephrine doses used during the course of
the reaction were truly required. We have therefore
chosen to describe epinephrine treatments as having
been received rather than being required. Finally,
our data may not be nationally representative be-
cause the two hospitals evaluated were located in an
urban, academic setting.
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Although, the risk factors for treatment with multi-
ple doses of epinephrine remain unclear, our data con-
tributes to the growing literature showing that some
patients with food-related anaphylaxis require more
than one epinephrine treatment. Among adult ED pa-
tients with a food-related anaphylaxis treated with epi-
nephrine, 17% were given >1 dose. Our data further
support the recommendation that individuals at risk
for food-related anaphylaxis should carry 2 doses of
epinephrine, especially when there is no easy access to
emergency care.
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