Sesame allergy: Role of specific IgE and skin-prick testing
in predicting food challenge results
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ABSTRACT

There are conflicting data regarding the diagnostic value of sesame-specific IgE and sesame skin test. Currently, there are no
established thresholds that predict clinical reactivity. We examined the correlation of sesame ImmunoCAP and skin-prick test
(SPT) results with oral challenge outcomes in children suspected of having a sesame food allergy. We conducted a retrospective
chart review of children, aged 2-12 years, receiving a sesame ImmunoCAP level, SPT, and food challenge from January 2004
to August 2008 at Children’s Hospital Boston and affiliated allergy clinics. Food challenges were conducted in cases of
questionable clinical history or a negative ImmunoCAP and/or negative SPT despite a convincing history. Thirty-three oral
sesame challenges were conducted. Of the 33 challenges performed, 21% (n = 7) failed and 79% (n = 26) passed. A
sesame-specific IQE level of =7 kU ,/L showed specificity of >90%. An SPT wheal size of =6 mm showed specificity of >90%.
Receiver operator characteristic (ROC) curve analysis for sesame-specific IgE revealed an area under the curve (AUC) of 0.56.
ROC curve analysis for SPT wheal size revealed an AUC of 0.67. To our knowledge, this study represents the largest number
of sesame challenges performed to evaluate the diagnostic valie of both sesame-specific IgE and SPT. Based on our sample, both
tests are not good predictors of true sesame allergy as determined by an oral challenge. We were unable to establish a threshold

with a 95% positive predictive value for both sesame-specific IgE and SPT.
(Allergy Asthma Proc 30:643-648, 2009; doi: 10.2500/aap.2009.30.3294)
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Sesame seed is an emerging food allergen in the U.S.

pediatric population as it becomes more common in
the American diet. A recent systematic review of seed
allergies described a prevalence of <1% for sesame al-
lergy as defined by a positive food challenge." It has been
reported that most patients have sesame allergy before
the age of 2 years and ~20% of children with clinical
allergy eventually develop tolerance.” Another study de-
scribed 9 of 30 children (30%) developing tolerance at an
average age of 2.8 years.’ Dalal et al. reported anaphylaxis
as the presenting symptom in 30% of children with ses-
ame allergy, all occurring in patients <1 year of age.* This
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is of significant clinical concern in children who are too
young to describe their symptoms.

Clinical diagnostic tests such as food-specific IgE levels
and skin-prick test (SPT) results may aid in deciding who
will tolerate a food challenge compared with those who
are likely to react.” Diagnostic decision points for food-
specific IgE antibodies have been published for common
food allergens such as eggs, milk, peanuts, and fish.®”
However, there are conflicting data regarding the diag-
nostic value of sesame-specific IgE and SPTs and cur-
rently there are no established thresholds that predict
clinical reactivity. Zavalkoff et al. were unable to establish
a sesame-specific IgE threshold with a 95% positive pre-
dictive value (PPV).® In an article published by Maloney
et al., a fitted predicted probability curve of clinical reac-
tivity to sesame in relation to sesame-specific IgE did not
show a 90 or 95% predicted probability of a reaction.” At
last, Ho et al. identified a sesame SPT wheal diameter of
=8 mm as being predictive of a positive food challenge
with >95% accuracy.'”

METHODS

The objective of this study was to examine the cor-
relation of sesame-specific IgE and SPT results with the
outcome of oral sesame challenges in children sus-
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pected of having a sesame allergy. Children were sus-
pected of having a sesame allergy for a variety of
reasons including a positive sesame ImmunoCAP
(Phadia AB, Portage, MI) and/or SPT (Greer Labora-
tories, Lenoir, NC); worsening eczema with sesame
ingestion; and clinical reaction to sesame such as urti-
caria, angioedema, respiratory distress, or gastrointes-
tinal symptoms including emesis and diarrhea. We
conducted a retrospective chart review of all children,
aged 2-12 years, who received a serum sesame-specific
IgE level, SPT, and oral food challenge from January
2004 to August 2008 at Children’s Hospital Boston and
several affiliated allergy clinics.

Oral food challenge was used as the gold standard
by which performance characteristics (sensitivity, spec-
ificity, PPVs, and negative predictive values [NPVs]) of
sesame-specific IgE measurements and SPT wheal size
were calculated. Receiver operator characteristic (ROC)
curve analysis was used to determine a threshold that
would differentiate children with true sesame allergy
from children who are tolerant. The relationship be-
tween sensitization status and outcome measure was
analyzed using logistic regression. Fitted predicted
probability curves were plotted using the results from
logistic regression.

Serum samples were analyzed for sesame-specific
IgE using an ImmunoCAP fluorescence enzyme immu-
noassay (Phadia AB). The detection limit of the assay
was 0.35 kU/L. A positive ImmunoCAP test was de-
fined as =0.35 kU/L.

SPTs were performed in a standard fashion using the
Multi-Test II device from Alk-Abello (Round Rock, TX)
and a commercially prepared extract from Greer Lab-
oratories. Negative controls with saline and positive
controls with histamine were performed concurrently.
The mean of the longest diameter and orthogonal di-
ameter were measured in millimeters at 15 minutes. A
positive SPT was defined as a wheal diameter =3 mm
larger than the negative control.

Oral food challenges were performed as graded open
challenges according to recommendations of the Amer-
ican Academy of Asthma, Allergy, and Immunology
and the American College of Allergy, Asthma, and
Immunology.'' Sesame seeds were used for challenge.
A standard graded open food challenge consisted of
increasing increments every 15 minutes of 100 and 500
mg, and 1, 2, 4, and 4 g of sesame seeds. Children <3
years of age were given increasing increments every 15
minutes of 500 mg and 1, 2, and 4 g. Symptoms that
warranted cessation of a food challenge included urti-
caria, rhinitis, wheezing, throat itchiness, angioedema,
worsening of eczema, emesis, and refusal to eat. Food
challenges were conducted in cases of questionable
clinical history or a negative sesame-specific IgE
and/or negative SPT despite a convincing history.
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RESULTS

Thirty-three oral sesame challenges were performed
in 33 children. Sixty-one percent of patients had atopic
dermatitis, 48% had asthma, 45% had history of ana-
phylaxis to another food, and 24% had a first-degree
relative with food allergy. Of the 33 oral sesame chal-
lenges performed, 21% (n = 7) were assessed as posi-
tive and 79% (n = 26) as negative. Of the symptoms
provoked by the oral food challenge, 71% were cuta-
neous, 43% were gastrointestinal, 29% involved mu-
cous membranes, 29% involved the lower respiratory
tract, and 29% manifested as anaphylaxis.

Of the 33 patients suspected of having a sesame
allergy, 7 had never ingested sesame but had positive
testing. Of these 7 patients, 3 failed the oral challenge
(see Table 1). In addition, 9 of the 33 patients were
tested vin sesame-specific IgE level and/or SPT to con-
firm a clinical reaction to sesame while the remaining
patients were screened because of the presence of other
food allergies such as peanuts and tree nuts. The clin-
ical allergic reactions in these nine patients included
urticaria, lip swelling, possible anaphylaxis, and wors-
ening eczema with ingestion. Interestingly, these nine
patients passed the oral challenge.

Eighteen of 26 (69%) sesame-tolerant children had a
positive InmunoCAP test. Eleven (42%) sesame-toler-
ant children had a positive SPT. Two of seven (29%)
sesame-allergic children had a negative SPT result, one
of which also had a negative ImmunoCAP test (see
Table 1, patient 3). This patient previously tolerated
sesame but began restricting it from the diet based on
positive testing performed in the past as part of screen-
ing for peanut and tree nut allergies.

With respect to sesame-specific IgE, sensitivity was
highest at a lower cutoff value, whereas specificity
increased at higher values (see Table 2). A positive
ImmunoCAP test showed 71% sensitivity, 31% speci-
ficity, 22% PPV, and 80% NPV. The NPV increased up
to a threshold of 1 kU, /L. A sesame-specific IgE level
=7 kU, /L indicated specificity of >90%. ROC curve
analysis for sesame-specific IgE revealed an area under
the curve (AUC) of 0.56 (see Fig. 1).

For varying SPT cutoffs, sensitivity was highest at a
lower cutoff value and specificity increased at higher
values (see Table 3). A positive SPT showed 71% sen-
sitivity, 58% specificity, 31% PPV, and 88% NPV. A
SPT wheal size =6 mm showed specificity of >90%.
ROC curve analysis for SPT wheal size revealed an
AUC of 0.67 (see Fig. 1).

DISCUSSION

The prevalence of sesame allergy varies geographi-
cally with increasing prevalence in regions with great-
est exposure. Sesame is a common food allergen in
countries such as Israel, Japan, and Europe, where it is
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Figure 2. (A) Estimated probability curve for failing oral sesame
challenge at a given sesame-specific IQE antibody level derived from
logistic regression (n = 33 oral sesame challenges). Dashed lines
indicate 95% prediction limits. (B) Estimated probability curve for
failing oral sesame challenge at a given skin-prick test (SPT) wheal
size derived from logistic regression (n = 33 oral sesame chal-
lenges). Dashed lines indicate 95% prediction limits. Note: There
are multiple overlapping open circles depicted in Figs. 1 and 2.

The performance characteristics of both diagnostic
tests at several decision points revealed poor sensitiv-
ities and PPVs, indicating a low likelihood of disease in
those with levels greater than the decision points. Both
ImmunoCAP testing and SPT revealed high specifici-
ties at a cutoff of =7 kU, /L and =6 mm, respectively,
confirming that the tests perform well in those without
sesame allergy. Notably, 29% of sesame-allergic pa-
tients had a sesame-specific IgE of <0.35 kU /L. This
is in contrast to the findings of Zavalkoff et al. who
reported a cutoff of <0.35 kU, /L as being useful in
excluding a diagnosis of sesame allergy.® A SPT wheal
size of <3 mm approached an NPV of 90%. Therefore,
patients with a negative SPT are likely to have no
clinical reactivity with the ingestion of sesame.
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A potential limitation of this study is that the major-
ity of food challenges were conducted in patients
found to be positive on a sesame screen and in those
with a negative ImmunoCAP and/or SPT result de-
spite a convincing history, which could account for the
low rate of positive food challenges. A large number of
these patients (n = 24) were suspected of having ses-
ame allergy based on a positive sesame ImmunoCAP
test and/or SPT performed as a screen in those with
peanut and tree nut allergies. However, this subset of
patients can help elucidate whether sesame sensitiza-
tion predicts clinical reactivity based on food challenge
outcome. It is quite interesting that all seven failed
food challenges were patients screened for sesame al-
lergy as a result of having peanut and tree nut allergies;
four patients had previously tolerated sesame but were
asked to restrict sesame from their diet based on pos-
itive results. The remaining nine patients who did have
a prior clinical reaction to sesame passed the food
challenge.

Another limitation of this study, as well as others,®’
is that sesame allergy was determined by history rather
than by the gold standard food challenge, which could
introduce recall and reporting bias. Given that this
retrospective study was based on a pediatric popula-
tion, performing food challenges as a diagnostic mea-
sure could be considered impractical and unethical.
Furthermore, Ho et al. used a 20-g total sesame dose for
food challenges while our maximal sesame dose was
11.6 g in those >3 years old."” There may be a higher
sesame ingestion threshold for which clinical reactions
occur but, practically, it would be difficult to have
children ingest such large quantities of sesame.

Although our study is limited by a small sample of
cases, there is an inclination for predicting the outcome
of a sesame food challenge with SPT based on our
results. Until larger studies are performed, clinicians
should consider challenging patients to sesame regard-
less of sesame-specific IgE or SPT values, unless there
is a compelling history of an allergic reaction to ses-
ame. In cases where sesame is clearly tolerated, neither
ImmunoCAP testing nor an SPT should be obtained
given the potential for false positives and unnecessary
food restriction. It is also uncertain whether restricting
foods from the diet could lead to a decrease in toler-
ance to that food as is exemplified by patient 3 in Table
1. Moreover, a negative ImmunoCAP test should be
interpreted in the context of history and SPT.

To our knowledge, this study represents the largest
number of sesame food challenges performed to eval-
uate the diagnostic value of both sesame-specific IgE
and SPT. Cohen et al. found no relationship between
sesame-specific IgE, SPT, and oral food challenge out-
come in 22 children.” There are studies with larger
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numbers of oral challenges examining either sesame-
specific IgE or SPT, however. For instance, Ho et al.
examined the diagnostic accuracy of sesame SPT in 60
children with sesame allergy and identified a wheal
diameter =8 mm as being predictive of a positive food
challenge with >95% accuracy."’

Our results confirm that a positive sesame-specific
ImmunoCAP test and positive sesame SPT are not
good predictors of true sesame allergy as determined
by the gold standard test of an oral sesame challenge.
We were unable to establish a threshold with a 95%
PPV for both sesame-specific IgE and SPT. ROC curve
analysis revealed poor AUC values for both diagnostic
testing modalities. Qur data add to previous results
from other studies and further confirm variation
among studies. At this time, caution should be taken in
applying these results to patient populations.
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