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Clinical Implications

o Although the rate of emergency department visits due to
food allergy and anaphylaxis appears to be increasing, this
study in a pediatric population provides evidence that
unexpected or accidental reactions to established food
allergens requiring emergency department evaluation are
rare.

TO THE EDITOR:

Food allergy (FA) remains a growing problem and is the
leading cause of anaphylaxis in children." Strict adherence to
avoidance diets remains the best option in preventing food
reactions, although food desensitization trials are ongoing. Pa-
tients and families are regularly educated about the possibility of
unexpected or accidental FA reactions (AFARs); however, the
exact frequency with which these occur is not definitively known.
Systematic reviews have addressed this, but acknowledge the
limits of comparability across studies due to heterogeneity in
methodology and study populations.”” In review of 34 studies,
Umasunthar et al’ reported that the incidence of anaphylaxis in
patients with known FA was low. Other reports, including a
prospective study by Fleischer et al,” found rates of AFARs to be
more striking, with roughly 87% of reactions in their study being
secondary to accidental exposures (as compared with new food
reactions in study participants). Data have also clearly shown an
increase in emergency department (ED) visits secondary to FA,
both by hospital billing code and case history assessments.”*
However, the frequency of AFARs requiring ED level care in
children with established FA remains in question. The objective
of our study was to estimate the incidence of AFARs in children
requiring ED evaluation in a select population.

We identified all children presenting to the Children’s
Hospital of Philadelphia (CHOP) ED between January 1, 2014,
and December 31, 2017, with food-related allergic reactions or
anaphylaxis using International Classification of Disease ninth/
tenth revision (ICD-9/10) diagnostic codes, including ICD-9
(995.60-9, 995.7, 995.0), ICD-10 (T78.40XA, T78.40XD,
T78.00XA, T78.01XA, T78.1XXA, T78.05XA, T78.02XA,
T78.07XA, T78.08XA). We limited our review to children with
current home address within 6 contiguous zip codes previously
identified for which >90% of children <18 years of age would
preferentially be referred to our hospital's ED services,” and
estimated FA prevalence based on previously defined rates within
the CHOP care network.”

A structured chart review of ED documentation was
performed to characterize patient demographics, atopic history,
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FIGURE 1. Yearly and 4-year incidence of accidental food allergy
reactions.

ED presentation, treatment, and follow-up. We defined AFARs
as reactions consistent with an IgE-mediated process, in which
onset of reaction was immediate and triggered by a previously
identified food allergen. Reactions to nonfood triggers were
excluded. Histories deemed consistent with IgE-mediated food
reactions were then differentiated as either new FA reactions
(NFARs) (reaction to a food without previously identified
allergy) or as an AFAR. The incidence of AFARs from 2014 to
2017 was determined cumulatively and for each individual year.
Percentage of food culprits and reaction classification were also
defined. Charts were reviewed by 2 pediatric allergy fellow
physicians, with discrepancies determined by an attending
allergist. Initial inter-rater agreement for qualitative parameters
was measured using Cohen’s kappa coefficient. Data were
analyzed using GraphPad v.7 (Prism Software, San Diego, Calif)
and STATA v.15 (StataCorp LP, College Station, Texas). The
study was approved by the CHOP Institutional Review Board.

A total of 316 charts were reviewed, of which 53 were
excluded for allergic reactions secondary to nonfood triggers
(n = 31), or cases with no documented concern for allergic
reaction (n = 22), despite the presence of a billing code diagnosis
for allergic reaction. A remaining 263 visits suggested a food-
induced reaction. On review, 95 cases were deemed inconsis-
tent with IgE-mediated FA, with the following reasons impli-
cated: inconsistent time course; acute/chronic idiopathic or viral
urticaria/angioedema more likely; vomiting, wheezing consistent
with infection; environmental allergic rhinoconjunctivitis and/or
asthma exacerbation. We found 168 cases to be consistent with
an IgE-mediated food reaction, of which 77 (46%) were
considered NFARs and 91 (54%) AFARs. Initial inter-rater
reliability showed 89% agreement for reactions considered to
be AFARs and 90% for those considered NFARs (kK = 0.79 and
0.82, respectively).

The 4-year incidence of AFARs was 0.5% (95% confidence
interval, 0.4% to 0.6%), with individual yearly incidence rates
depicted in Figure 1 and enumerated in Table I with patient
demographics. Most AFARs (83%) involved multisystem
anaphylaxis, and roughly 40% were secondary to peanut or tree
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TABLE |. Classification of accidental and new food allergy
reactions

4-year AFAR 4-year NFAR
rates rates
N = 91 N =77
Total N (%)* reactions 91 (54) 77 (46)
N reactions [incidence rate %; 95% CI]
Cumulative 4 y 91 [0.5; 0.4-0.6] NC
2014 19 [0.4; 0.2-0.6] NC
2015 18 [0.4; 0.2-0.6] NC
2016 23 [0.5; 0.3-0.7] NC
2017 31 [0.7; 0.5-0.9] NC
Patient characteristics, N (%)
Mean age, range (y) 8 (0.5-19) 6.2 (0.4-18)
Female gender 43 (47) 41 (53)
Known CHOP patient 49 (54) 16 (21)
Atopic history, N (%)
Hx SAR 59 (65) 23 (30)
Hx atopic dermatitis 47 (52) 34 (44)
Hx asthma 66 (73) 36 (47)
Hx urticaria 5 (6) 4 (5
Hx multiple FA 73 (80) 21 27)f
Food triggering reaction, N (%)
Peanut 20 (22) 12 (16)
Tree nut 17 (19) 25 (33)
Shellfish 11 (12) 16 (21)
Egg 9 (10) 34
Milk 89 4.(5)
Fish 5 (6) 12 (16)
Seed 44 1)
Soy 1(1) 1(1)
Wheat 1(1) 0 (0)
Fruit 0 (0) 1(1)
Multiple potential allergens 15 (17) 2 (3)
Reaction classification, N (%)
Anaphylaxis 75 (83) 66 (86)
Cutaneous only 11 (12) 10 (13)
Respiratory only 303 1(1)
GI only 1(1) 0 (0)
Treatment, N (%)
Epinephrine before ED 36 (40) 17 (22)
Epinephrine (pre-ED or ED) 80 (88) 62 (81)
>1 epinephrine necessary 6 (7) 8 (10)
Admission to hospital, N (%)
Short stay or general hospital unit 15 (17) 26 (34)
ICU 2 (2) 1(1)

AFAR, Accidental food allergy reaction; CHOP, Children’s Hospital of Philadelphia;
Cl, confidence interval; ED, emergency department; FA, food allergy, G, gastro-
intestinal; /CU, intensive care unit; N, number; NC, noncalculable; NFAR, new food
allergy reaction; SAR, seasonal allergic rhinoconjunctivitis.

*Percent of total food-related reactions, n = 168.

TEstablished specific FA distinct from food triggering NFAR.

{Total n = 90 for AFARs, 1 patient exposed to allergen without reaction symptoms.

nut exposure. Epinephrine was administered in the majority of
cases (88%) and 19% requiring hospital admission. NFARs
similarly manifested primarily with anaphylaxis (86%), with
nearly half (48%) due to peanut or tree nut exposure. Total
epinephrine use reached a similar proportion in NFARs
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compared with AFARs (81%) and approximately one-third
required inpatient admission.

Using a previously defined FA prevalence rate (6.7%)° in a
pre-established patient population,” we determined that AFARs
in children requiring ED evaluation are rare (0.4% to 0.6%
yearly incidence). These data are similarly low compared with the
overall incidence of food-induced anaphylaxis in food-allergic
individuals previously reported by Umasunthar et al’ to be
0.11 to 0.21 per 100 person-years. Of note, in contrast to this
study, our data also encompassed all food-related allergic re-
actions, including but not limited to anaphylaxis. Furthermore,
we present the first pediatric population incidence estimate of
AFARs requiring ED level care. Consistent with other reports,’
reactions presenting to the ED were most frequently secondary
to peanut or tree nut exposure, demonstrated in our study for
both NFARs and AFARs. Use of epinephrine in our population
was higher compared with similar studies,” which may represent
changing awareness of prompt epinephrine administration after
improvement in our hospital’s ED anaphylaxis guidelines,” dif-
ferences in reaction severity, or both.

Importantly, our study highlights limitations in using ED
billing codes to characterize rates of FA. We specifically note 22
cases billed for but without clinical history of allergic reaction
and 95 cases suspected as FA reactions, secondarily deemed
inconsistent by allergist review. This discrepancy may be due to
low treatment thresholds for suspected anaphylaxis, but also
proposes a potential role for allergists to assist in diagnostic ac-
curacy during acute ED visits for suspected reactions.

Our study’s estimated incidence proportion was limited by
our inability to calculate the exact FA prevalence within the study
population and may not be generalizable to other regions. A
direct review of case histories, however, likely decreased
misclassification bias. We acknowledge the possibility that inci-
dence may be underestimated if patients from the selected zip
codes experienced AFARSs in far proximity from our hospital and
sought care elsewhere. Conversely, accuracy may well be intact
considering reports showing that AFARs most commonly occur
at home” and with foods provided by parents,” and so we would
have captured >90% of cases requiring ED evaluation.

In summary, within a single pediatric population, the inci-
dence of AFARs requiring ED evaluation was low. Although
future studies are needed to replicate this work, these data are
important to consider in patient and caregiver education,
particularly as new treatments for FA with potential associated
adverse effects become available.
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