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Clinical Implications

! Sixty-two percent of children with sesame allergy present
with anaphylaxis, and among those with a known allergy,
the annual rate of accidental exposure is 15.9%. Most
initial reactions and accidental exposures are managed
inadequately, emphasizing the need for improved
education.

TO THE EDITOR:

In population-based studies, the prevalence of sesame allergy
in children is estimated at 0.1% (95% confidence interval [CI],
0.0, 0.3) in Canada1 and the United States,2 0.2% (95% CI, 0.1,
0.3) in Israel,3 and up to 0.8% (95% CI, 0.5, 1.1) in Australia.4

Differences likely reflect varying study designs, diagnostic
criteria, and dietary practices. Because of its rarity compared with
peanut allergy, which has a prevalence of 2% in children,1 little is
known about how sesame allergy manifests in North American
children. Here, we describe the initial presentation and annual
incidence rate, severity, management, and location of accidental
exposures (AEs) and identify factors associated with AE and
anaphylaxis at the initial reaction.

Children with physician-confirmed sesame allergy were
recruited from allergy clinics at the Montreal Children’s Hos-
pital (MCH) between February 2008 and July 2013 and from
Canadian allergy advocacy organizations between February
2009 and March 2012. Parents completed a questionnaire at
study entry regarding their child’s initial reaction to sesame and
AEs to sesame over the preceding year. Reaction details
included the food ingested and the signs, symptoms, treatment,
and location. Parents also reported on demographics, the
allergic child’s and family history of atopy (ie, other food al-
lergy, eczema, or asthma), and prescription of the epinephrine
autoinjector.

The study was approved by the McGill University Health
Centre Research Ethics Board.

Children were allergic to sesame if they had:

! a convincing history5,6 of an allergic reaction and a positive
skin prick test (SPT) " 3 mm to sesame (for the majority,
with commercial extract from ALK-Abello Pharmaceuticals,
Mississauga, Ontario, Canada) or

! a positive oral challenge to sesame (with either sesame seeds or
tahini).

A convincing clinical history referred to at least 2 mild signs
and/or symptoms or 1 moderate or severe sign and/or symptom
that was likely IgE mediated and occurred within 120 minutes
after sesame ingestion or contact. Reactions were considered mild
if they included pruritus, urticaria, flushing, or rhinoconjuncti-
vitis; moderate if angioedema, throat tightness, gastrointestinal
complaints, or breathing difficulties (other than wheeze); and
severe if wheeze, cyanosis, or circulatory collapse.5,6

The age of diagnosis of sesame allergy was based on the earliest
age at the time of the first reaction, first positive SPT, or positive
challenge to sesame.

Descriptive statistics were compiled for all variables. The
annual incidence rate of AE was expressed as the number of
events divided by the sum of the patient-years at risk.

Univariate and multivariate logistic regression analyses were
used to examine potential predictors of the odds of (1) experi-
encing an AE and (2) experiencing anaphylaxis (based on the
consensus definition7) at the initial reaction. Potential predictors
for regression 1 included sex, ethnicity, age at recruitment, dis-
ease duration at recruitment, observation interval, source of
recruitment, personal atopic conditions, severity of the initial
reaction to sesame, and parental demographic factors. Predictors
for regression 2 included sex, ethnicity, age at the initial reaction,
source of recruitment, personal atopic conditions, size of initial
positive SPT, form of sesame ingested and interval between
sesame ingestion and symptom onset at the initial reaction,
location of the initial reaction, parental demographic features,
and family history of atopy. For the most informative multi-
variate models, only the remaining statistically significant pre-
dictors at the 95% CI were included, after eliminating all other
potential predictors individually, starting with the least likely to
be associated with the outcome.

Of 204 patients surveyed, 115 responded with 88 (76.5%)
recruited from the MCH (Table I). Nonrespondents (n ¼ 89)
were older at diagnosis than respondents (3.9 years, 95% CI, 3.2,
4.6 vs 2.4 years, 95% CI, 2.1, 2.8) and had shorter disease
duration at recruitment (3.3 years vs 4.6 years, yielding a dif-
ference of 1.3 years, 95% CI, 0.1, 2.4). However, non-
respondents were similar to respondents regarding sex (56.2%
males, 95% CI, 45.3, 66.7 vs 58.3%, 95% CI, 48.7, 67.4) and
age at recruitment (7.1 years, 95% CI, 6.1, 8.1 vs 7.0 years, 95%
CI, 6.1, 7.9).

Respondents were predominantly white (87.8%) (Table I).
The patients were highly atopic, with 82.6% reporting another
food allergy (47.0% of the 115 reporting peanut allergy of which
59.3% [95% CI, 45.0, 72.4] had been confirmed with history
and positive SPT and/or challenge), 63.5% reporting eczema,
and 50.4% reporting asthma.

Four participants were included based on a positive food
challenge and 111 based on a convincing clinical history and
positive SPT. The average size of the initial positive SPT was 8.4
mm (range, 3-20 mm).

The initial reaction was mild in 20.9% of patients, moderate
in 70.4%, and severe in 8.7%. Of the 115 patients, 71 (61.7%)
presented with anaphylaxis. Among the 24 mild reactions, 8 were
not treated, 15 were treated only at home, and only 1 sought
medical attention; none received epinephrine. Among the 81
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moderate reactions, 19 were not treated, 42 were treated only at
home, and 20 sought medical attention; 6 of those treated at
home used an epinephrine autoinjector and 7 seeking medical
attention received epinephrine at a health care facility. Among
the 10 severe reactions, 4 were treated only at home and 6 sought
medical attention; 3 of those treated at home used an auto-
injector and 2 seeking medical attention received epinephrine at
a health care facility.

Sixty percent (69 children) reacted to sesame paste (in 49 it
was hummus alone, in 5 it was a hummus/tahini mixture, and in
15 it was tahini alone), 30.4% to sesame seeds, 5.2% to candy,
and in 4.3% it was unspecified. Fifty-three percent reacted
within <5 minutes of ingesting sesame and 40.9% between 5
and 30 minutes of ingestion. Seventy percent of initial reactions
occurred at home.

Sixteen AEs occurred in 115 children over 100.4 patient-
years, yielding an annual incidence rate of 15.9% (95% CI,
9.1, 25.9). Five of the AEs were mild (2 were not treated, 2 were
treated at home, and 1 sought medical attention; none received
epinephrine), 9 moderate (2 were not treated, 6 were treated at

home, and 1 sought medical attention and received epinephrine),
and 2 severe (1 was not treated and 1 was treated at home with
an autoinjector). Among the 16 AEs, 3 of the corresponding
initial reactions to sesame were mild, 11 were moderate, and 2
were severe. Two AEs were more severe than the initial reaction,
4 were less severe, and 10 were of comparable severity.

Fifty percent of AEs occurred at home, and there were 2 AEs
in schools, 2 AEs in restaurants, and 1 AE each in a sports venue,
a friend’s house, a vehicle, and an unknown location.

Of the 110 patients who provided details on the availability of
the autoinjector, 68 (61.8%) indicated that it had first been
prescribed for another food allergy, and 93.6% of respondents
owned more than 1. Of the 68 patients who indicated that the
autoinjector had first been prescribed for another food allergy, 43
already possessed it before their initial reaction to sesame and
another 6 already possessed it for a non-food allergy. Among the
43 patients, only 4 used the autoinjector to treat their initial
reaction to sesame, which was moderate in 3 cases, and severe in
1 case. Among the additional 6 patients, 2 used the autoinjector
to treat their initial reaction to sesame, which was moderate in
both cases. Three had access to a sibling’s autoinjector and used
it to treat their initial reaction to sesame, which was moderate in
1 case and severe in 2 cases. For those 16 patients who experi-
enced an AE, 14 had their autoinjector prescribed before the AE
(unknown for the other 2), but only 1 of the 14 used it to treat
their AE. Among the 49 patients who possessed the autoinjector
before their initial reaction to sesame either for a food allergy (43)
or for a non-food allergy (6), 40 (81.6%) were educated in its
use.

Children with eczema (odds ratio [OR]: 0.29; 95% CI, 0.10,
0.89) were less likely to experience an AE, whereas older children
(OR: 1.12; 95% CI, 1.00, 1.25) were more likely to have an AE
(Table II).

Older children (OR: 1.29; 95% CI, 1.03, 1.61) and those
with a family history of atopy (OR: 2.69; 95% CI 1.06, 6.85)
were more likely to experience anaphylaxis at the initial reaction
(Table II).

This is the largest North American study of children with
sesame allergy. Because of the relative rarity of sesame allergy, the
sample is much smaller than our studies involving children with
peanut allergy and our estimates for the annual rate of AE are less
precise. Nonetheless, our study suggests that Canadian children
with sesame allergy experience an annual rate of AE (15.9%,
95% CI, 9.1, 25.9) that is reasonably comparable to the AE rate
for children with peanut allergy (12.4%, 95% CI, 11.4, 13.4).8

Also similar to peanut allergy, the majority of children who
experienced moderate to severe initial reactions and AEs did not
seek medical attention and even in those who did, epinephrine
was underutilized.9 The underusage of the autoinjector is
particularly concerning as 49 children already possessed an
autoinjector at the time of their initial reaction to sesame and the
majority were educated on its use, yet only 6 used it. Further, at
least 14 of the 16 children experiencing an AE possessed an
autoinjector and only 1 used it.

In this study, children with eczema and younger children were
less likely to experience an AE. This may be because these
children are perceived to be at higher risk and caregivers may
exercise more caution. Older children were more likely to
experience an AE because they exhibit more risky behaviours
regarding their diet and eating behaviours and are more often
unobserved.

TABLE I. Demographic and clinical characteristics of participants

N [ 115

Male (%) 58.3
Ethnicity (% white) 87.8
Age at diagnosis,* (y), mean (SD) 2.4 (1.9)
Age at the initial reaction (y), mean (SD) 2.6 (2.2)
Age at recruitment (y), mean (SD) 7.0 (4.7)
Disease duration at recruitment (y), mean (SD) 4.6 (4.3)
Recruited through Montreal Children’s Hospital (%) 76.5
Personal history of other food allergy (%) 82.6
Personal history of eczema (%) 63.5
Personal history of asthma (%) 50.4
Skin prick test,† wheal diameter, mean, mm (SD) 8.4 (3.7)
Initial reaction moderate/severez (%) 79.1
Initial reaction severe (%) 8.7
Form of sesame ingested at the initial reaction, paste (%) 60.0
Interval between ingestion and symptoms at the initial

reaction, less than 5 min (%)
53.0

Location of the initial reaction, home (%) 70.3
Single parent household (%) 6.1
Age of parents (y), mean (SD) 40.6 (6.3)
Mother’s education and work status (%)
Post-secondary education 94.7
Completed university 71.1
Currently employed 68.7

Father’s education and work status (%)
Post-secondary education 86.4
Completed university 64.5
Currently employed 87.8

Family history of atopy (%) 77.4

SD, Standard deviation.
*The age of diagnosis of sesame allergy was the earliest of the age of the first
reaction or confirmatory testing.
†Refers to initial positive skin prick test; wheal diameter not provided for 4 patients
with a positive skin prick test.
zMild signs and/or symptoms: pruritus, urticaria, flushing, rhinoconjunctivitis;
moderate: angioedema, throat tightness, gastrointestinal complaints, breathing dif-
ficulties other than wheeze; severe: wheeze, cyanosis, circulatory collapse.5,6
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Similarly, older children were more likely to present with
anaphylaxis at the initial reaction because they are more likely to
try new foods, potentially in large quantities, and often unob-
served. Hence, an allergic reaction may be treated less promptly,
and is therefore more likely to progress to anaphylaxis. It is also
possible that older children chew the sesame seeds more,
resulting in more absorption and exposure to allergenic proteins
in sesame and an increased likelihood of anaphylaxis at the
initial reaction. Those with a family history of atopy were also
more likely to present with anaphylaxis, potentially because
parents familiar with atopy may be more likely to recognize and
report symptoms of anaphylaxis in their child than parents
unfamiliar with allergy. Because of the small sample size, we
may not have been able to detect an association between other
predictors and the risk of AE or presenting as anaphylaxis at the
initial reaction. The study may have limited generalizability as
the large majority of children were white and parents were
highly educated.

Despite increasing efforts to enhance understanding of food
allergy, AEs in children with known sesame allergy continue to
occur, mainly in the child’s home, and many moderate and/or
severe AEs are managed inadequately. Therefore, current

educational efforts addressing the need for strict allergen avoid-
ance and prompt and correct management of anaphylaxis need to
be re-examined and improved.
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TABLE II. Univariate and multivariate predictors of (1) accidental exposures or (2) anaphylaxis at the initial reaction

Predictors of accidental exposures Predictors of anaphylaxis at the initial reaction

Univariate OR
(95% CI)

Most informative
multivariate OR (95% CI)

Univariate OR
(95% CI)

Most informative
multivariate OR (95% CI)

Male 1.23 (0.41, 3.64) 1.28 (0.60, 2.74)
White 2.27 (0.28, 18.64) 1.24 (0.40, 3.86)
Age at the initial reaction (as a continuous

variable)
N/A* 1.26 (1.01, 1.56) 1.29 (1.03, 1.61)

Age at recruitment (as a continuous variable) 1.12 (1.01, 1.25) 1.12 (1.002, 1.25) N/A
Disease duration at recruitment 1.09 (0.97, 1.22) N/A
Observation interval (in mo, as it was <12 mo

for those who entered the study within
<12 mo of disease duration)

1.09 (0.88, 1.34) N/A

Recruitment from allergy advocacy associations
(vs Montreal Children’s Hospital)

0.72 (0.19, 2.75) 2.07 (0.79, 5.41)

Personal history of other food allergies 0.90 (0.23, 3.5) 1.09 (0.41, 2.93)
Personal history of eczema 0.29 (0.10, 0.86) 0.29 (0.10, 0.89) 1.16 (0.53, 2.52)
Personal history of asthma 0.73 (0.25, 2.12) 0.89 (0.42, 1.88)
Size of initial positive SPT N/A 1.02 (0.92, 1.14)
Initial reaction moderate/severe 1.17 (0.30, 4.48) N/A
Initial reaction severe 1.63 (0.31, 8.45) N/A
Seeds ingested at the initial reaction (vs other

form)
N/A 0.81 (0.36, 1.82)

Interval between contact and symptoms <5 min
at the initial reaction (vs "5 min)

N/A 1.41 (0.66, 3.01)

Initial reaction at home (vs elsewhere) N/A 0.46 (0.18, 1.15)
Single parent household 2.69 (0.47, 15.20) 0.82 (0.17, 3.83)
Age of parents 1.08 (1.00, 1.17) 1.06 (1.00, 1.14)
Mother completed university 0.46 (0.16, 1.37) 0.77 (0.33, 1.79)
Mother currently employed 0.53 (0.18, 1.57) 1.04 (0.46, 2.34)
Father completed university 1.25 (0.40, 3.89) 0.72 (0.32, 1.66)
Father currently employed 0.54 (0.13, 2.20) 2.41 (0.77, 7.48)
Family history of atopy N/A 2.29 (0.94, 5.57) 2.69 (1.06, 6.85)

CI, Confidence interval; OR, odds ratio; SPT, skin prick test.
*N/A refers to not applicable and indicates that the variable was not included in the model as a potential predictor.

J ALLERGY CLIN IMMUNOL PRACT
VOLUME -, NUMBER -

CLINICAL COMMUNICATIONS 3



eDivision of Allergy and Immunology, Department of Pediatrics, British Columbia
Children’s Hospital, University of British Columbia, Vancouver, British
Columbia, Canada

fArid Mountain Allergy and Asthma Medical Centre, Calgary, Alberta, Canada
gDivision of Clinical Epidemiology, Department of Medicine, McGill University
Health Centre, Montreal, Quebec, Canada

hFood Allergy Canada, Toronto, Ontario, Canada
iDivision of Rheumatology, Department of Medicine, University of Calgary, Cal-
gary, Alberta, Canada

This study received funding from the Foundation of the Montreal Children’s Hos-
pital and the Allergy Genes and Environment Network of Centres of Excellence.

Conflicts of interest: E. Chan reports personal fees from Sanofi, and personal fees
from Pfizer, outside the submitted work. L. Segal reports personal fees from
Pfizer, and personal fees from Merck, outside the submitted work. The rest of the
authors declare that they have no relevant conflicts of interest.

Received for publication May 20, 2016; revised August 27, 2016; accepted for
publication August 31, 2016.

Available online --

Corresponding author: Ann Clarke, MD, Division of Rheumatology, Department of
Medicine, University of Calgary, HRIC Building, Room 3AA18, 3280 Hospital
Drive, Calgary, Alberta T2N 4Z6, Canada. E-mail: aeclarke@ucalgary.ca.

2213-2198
! 2016 American Academy of Allergy, Asthma & Immunology
http://dx.doi.org/10.1016/j.jaip.2016.08.007

REFERENCES
1. Soller L, Ben-Shoshan M, Harrington DW, Knoll M, Fragapane J,

Joseph L, et al. Adjusting for nonresponse bias corrects overestimates

of food allergy prevalence. J Allergy Clin Immunol Pract 2015;3:
291-293.e2.

2. Sicherer SH, Muñoz-Furlong A, Godbold JH, Sampson HA. US prevalence of
self-reported peanut, tree nut, and sesame allergy: 11-year follow-up. J Allergy
Clin Immunol 2010;125:1322-6.

3. Dalal I, Binson I, Reifen R, Amitai Z, Shohat T, Rahmani S, et al. Food allergy is
a matter of geography after all: sesame as a major cause of severe IgE-mediated
food allergic reactions among infants and young children in Israel. Allergy 2002;
57:362-5.

4. Osborne NJ, Koplin JJ, Martin PE, Gurrin LC, Lowe AJ, Matheson MC, et al.
Prevalence of challenge-proven IgE-mediated food allergy using population-
based sampling and predetermined challenge criteria in infants. J Allergy Clin
Immunol 2011;127:668-676.e1-2.

5. Hourihane JO, Kilburn SA, Dean P, Warner JO. Clinical characteristics of peanut
allergy. Clin Exp Allergy 1997;27:634-9.

6. Perry TT, Matsui EC, Conover-Walker MK, Wood RA. Risk of oral food
challenges. J Allergy Clin Immunol 2004;114:1164-8.

7. Sampson HA, Munoz-Furlong A, Campbell RL, Adkinson NF Jr, Bock SA,
Branum A, et al. Second symposium on the definition and management of
anaphylaxis: summary report—Second National Institute of Allergy and Infec-
tious Disease/Food Allergy and Anaphylaxis Network symposium. J Allergy Clin
Immunol 2006;117:391-7.

8. Cherkaoui S, Ben-Shoshan M, Alizadehfar R, Asai Y, Chan E, Cheuk S, et al.
Accidental exposures to peanut in a large cohort of Canadian children with
peanut allergy. Clin Transl Allergy 2015;5:16.

9. Nguyen-Luu NU, Ben-Shoshan M, Alizadehfar R, Joseph L, Harada L, Allen M,
et al. Inadvertent exposures in children with peanut allergy. Pediatr Allergy
Immunol 2012;23:133-9.

J ALLERGY CLIN IMMUNOL PRACT
MONTH 2016

4 CLINICAL COMMUNICATIONS


