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� Better recognition and treatment of anaphylaxis in
pediatric emergency departments is facilitated by
incorporating a structured protocol for anaphylaxis
management, recommendations for avoiding allergens
and prescribing epinephrine autoinjectors for future use,
into the electronic medical records.
TO THE EDITOR:

Anaphylaxis is a severe, acute, and potentially fatal allergic
reaction.1 Recent studies have suggested an increased incidence
and prevalence of anaphylaxis.2-5 Epinephrine is underused
particularly in infants.6 Several studies have documented poor
adherence to anaphylaxis guidelines in emergency settings where
most cases of anaphylaxis are managed.2-7

Data on the prevalence, epidemiology, and management of
pediatric food allergy and anaphylaxis in Israel are limited. We
had examined the management of anaphylaxis in our pediatric
emergency department (PED) before and after a revision of our
institutional clinical guidelines for the management of anaphy-
laxis, focusing on the number of cases diagnosed and treated
correctly over time.8 An electronic medical record (EMR) system
was implemented in our institution in 2017. The aim of the
present study was to compare the recognition and management
of anaphylaxis in our PED before and after the implementation
of the EMR system, with special focus on infant anaphylaxis.

After receiving approval from the local ethics committee, the
medical records of patients aged 0 to 16 years who visited the
PED of Tel Aviv Sourasky Medical Center between 2013 and
2018 with a final diagnosis of anaphylaxis or allergic reaction
were retrospectively reviewed. The records included in the final
analysis met the consensus criteria judged by 3 investigators, a
PED physician (N.C.), a pediatrician (D.P.L.), and a pediatric
allergist (S.B.). The diagnosis of anaphylaxis was based on
consensus expert criteria from the 2005 Second Symposium on
the Definition and Management of Anaphylaxis.1 Anaphylaxis
severity was graded on a scale proposed by Muraro et al.9

A total of 1843 charts were reviewed during the initial screen.
We identified 1468 cases that fulfilled the National Institute of
Allergy and Infectious Diseases/Food Allergy and Anaphylaxis
Network diagnostic criteria for allergic reactions and 375 cases
that fulfilled the diagnosis for anaphylaxis. The demographic and
clinical features of the study patients are presented in Table E1 in
this article Online Repository at www.jaci-inpractice.org. The
most common allergens were treenuts and milk (23.5% and
20.5% of the visits, respectively). The rate of anaphylaxis tripled
2

during the study period, from 0.1% in 2013 to 0.32% in 2018
(see Figure E1 in this article’s Online Repository at www.jaci-
inpractice.org). The Spearman correlation coefficient for the
rise in percentage of anaphylaxis over time was 0.841 (P ¼ .036).
Table I lists the demographic and clinical features in the pre-
EMR period compared with the EMR period. The rates of
correct coding of the diagnosis increased significantly (from 42%
to 72%; P < .00001) since implementation of the EMR (see
Figure E2 in this article’s Online Repository at www.jaci-
inpractice.org), and there was significantly improved adherence
to treatment guidelines with regard to the administration of
intramuscular epinephrine (70.9% vs 58.4%; P ¼ .016), pro-
vision of autoinjector prescriptions (83.4% vs 70.1%; P ¼ .006),
and a referral to an allergy clinic (94.7% vs 86.6%; P ¼ .013).
Associated atopic comorbidities were reported more frequently
following the implementation of the EMR system.

Table II lists the demographic and clinical characteristics of
the infant group, which was less likely to be correctly diagnosed
in comparison with children older than 12 months. Urticaria and
vomiting were the most common presenting symptoms in the
infant group, and they were less likely to be correctly diagnosed
compared with older children (42.3% vs 55.7%; P ¼ .07).
Moreover, rates of intramuscular epinephrine administration and
the inclusion of an autoinjector prescription were significantly
lower among the infants.

The rate of anaphylaxis was 0.32% of all PED visits, which is
similar to the values reported in previous studies.2,3 We observed
a significant rise in the rate of correct coding and diagnosis of
anaphylaxis, which we attributed, at least, partly to the imple-
mentation of the EMR system. A separate code for “anaphylaxis”
was added to the discharge diagnosis coding list of our EMR
system, which had previously included only “allergic reaction”
and “anaphylactic shock.” This addition may well have facilitated
correct coding. Moreover, the implementation of the EMR
system included the introduction of an anaphylaxis order set and
structured discharge recommendations for an autoinjector pre-
scription and an allergist consultation follow-up. We also attri-
bute the improvement to the increased awareness of the PED
teams, as reflected by improved reporting of associated atopic
comorbidities, thanks to their involvement in the anaphylaxis
study and their cooperation with the allergy team. Finally, we
added an instruction paper for the parents regarding recognition
and treatment of anaphylaxis.

A major limitation of our study is its retrospective design.
Because only the records labeled with the above diagnostic codes
were reviewed, we may have missed some anaphylaxis cases that
were filed under other diagnostic codes such as asthma, urticaria,
and angioedema, although “angioedema” and “urticarial” were
rarely used in our PED where the preferred code was “allergic
reaction.” Some of the increases in the incidence of anaphylaxis
could be accounted for by the more accurate coding, but 2
factors support a real increase in the rate of anaphylaxis. The first
is a parallel rise in the overall increase in all allergy visits, and the
second is the observed rise in the rate of epinephrine adminis-
tration, including in the prehospital setting.

The diagnosis of anaphylaxis in infants is particularly chal-
lenging because they cannot report subjective symptoms, andmost
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TABLE I. Patient characteristics and anaphylaxis management pre- and post-EMR implementation

Characteristic Pre-EMR (n [ 224) Post-EMR (n [ 151) P value

Demographic

Age (y), median (range) 5.2 (0.1-15.9) 4.3 (0.1-16) .19

Sex: male 132 (58.9) 97 (64.2) .33

Comorbidity

Asthma/HRAD 20 (8.9) 24 (15.9) .04

Atopic dermatitis 5 (2.2) 14 (9.3) .003

Diagnosis

Anaphylaxis coded 94 (42) 108 (72) <.0001

Severity of anaphylaxis

Mild 26 (11.6) 19 (12.6) .87

Moderate 190 (84.8) 127 (84.1) .88

Severe 8 (3.5) 5 (3.3) 1.00

IM epinephrine treatment

Prehospital 61 (27.2) 44 (29.1) .72

At the PED 77 (34.4) 67 (44.4) .52

Total: Prehospital and/or at the PED 131 (58.4) 107 (70.9) .016

Discharge recommendations

Autoinjector prescription 157 (70.1) 126 (83.4) .006

Allergist consultation 194 (86.6) 143 (94.7) .013

EMR, Electronical medical record; HRAD, hyperreactive airway disease; IM, intramuscular.
Values are provided as n (%) unless indicated otherwise.
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of them do not have a history of food allergy. We observed lower
rates of correct diagnosis and treatment of anaphylaxis in infants
who presented solely with objective complaints. This may reflect
TABLE II. Comparison of the demographic and clinical characteristics

Characteristic 0-12 mo (n [ 5

Demographic

Sex: Male 28 (53.8)

Common allergens

Milk 20 (38.5)

Tree nut 3 (5.8)

Peanuts 3 (5.8)

Sesame 10 (19.2)

Egg 9 (17.3)

Symptoms and signs

Urticaria 43 (82.7)

Angioedema 23 (44.2)

Breathing difficulties 24 (46.1)

Wheezing 7 (13.4)

Throat tightness 0 (0)

Abdominal pain 0 (0)

Vomiting 27 (51.9)

Comorbidity

Asthma/HRAD 0 (0)

Atopic dermatitis 2 (3.8)

Diagnosis of anaphylaxis coded 22 (42.3)

IM epinephrine (preadmission and PED) 24 (46.1)

Admission to ward 1 (1.9)

Recommendations

Autoinjector prescription 23 (44.2)

Allergist consultation 45 (86.5)

HRAD, Hyperreactive airway disease; IM, intramuscular.
Values are provided as n (%) unless indicated otherwise.
the reluctance of physicians to treat or prescribe epinephrine to
young infants, thus reinforcing recommendations that a high index
of suspicion for anaphylaxis in this age group is needed.
of infants younger than 12 mo and the older children (2013-2018)

2) >12 mo (n [ 323) P value

201 (62.2) .25

57 (17.6) .0001

85 (26.3) .0008

23 (7.1) 1.00

12 (3.7) .0002

5 (1.5) <.05

204 (63.2) .007

145 (44.9) 1.00

178 (55.1) .25

56 (17.3) .56

115 (35.6) NA

40 (12.4) NA

95 (29.4) .002

44 (13.6) NA

17 (5.3) 1.00

180 (55.7) .07

214 (66.2) .008

9 (2.8) 1.00

260 (80.5) .00001

292 (90.4) .45
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To our knowledge, this is the first study to investigate the
effect of an EMR system on the diagnosis and treatment of
anaphylaxis in the pediatric setting. Our data revealed a signifi-
cant improvement in the diagnosis and treatment of anaphylaxis,
which we attributed to the implementation of the EMR and to
improved education of the PED teams and parents. The
persistence of undiagnosed and undertreated cases of anaphylaxis,
especially in infants, mandates further efforts to improve
detection.
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TABLE E1. Patients’ characteristics

Characteristic Anaphylactic patients (n [ 375)

Demographic

Age (y), median (range) 4.89 (1 mo-16 y)

Sex: male, n (%) 197 (52.5)

Common allergens, n (%)

Milk 77 (20.5)

Tree nut 88 (23.5)

Peanut 26 (6.9)

Sesame 22 (5.8)

Egg 14 (3.7)

Legumes (hummus) 5 (1.33)

Fish/shellfish 10 (2.6)

Kiwi 2 (0.53)

Peach 1 (0.26)

Wheat 1 (0.26)

Other/unknown food 71 (18.9)

Drug allergen 19 (5.06)

Insect venom 6 (1.6)

Unknown trigger 33 (8.8)



FIGURE E2. Percentage of anaphylactic reactions that were correctly diagnosed out of all anaphylactic reactions in the PED.
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FIGURE E1. Incidence of anaphylaxis in the PED by year.

J ALLERGY CLIN IMMUNOL PRACT
NOVEMBER/DECEMBER 2019

2884.e2 CLINICAL COMMUNICATIONS


	Improved diagnosis and treatment of anaphylaxis in a pediatric emergency department (2013-2018)
	References
	Online Repository


