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Pink peppercorn: A cross-reactive risk ®
for cashew- and pistachio-allergic
patients
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Clinical Implications

o Allergen cross-reactivity occurs between cashew nut,
pistachio nut, and pink peppercorn. Clinicians and
cashew-allergic patients should be aware of the potential
for cross-reactivity with related allergic triggers, some of
which can be eaten as novel foods.

TO THE EDITOR:

Cashew nut allergy is a common food allergy capable of
inducing anaphylactic reactions.' In cashew-allergic individuals,
cosensitization with other allergens is common but does not
always indicate co-allergy. This report summarizes 2 cases of
reactions to pink peppercorn (ie, Peruvian peppers or Brazilian
peppers) in cashew-allergic individuals and explores their
immunologic cross-reactivity through ImmunoCAP inhibition.

Three major allergens have been identified for cashew nut,
namely, Ana o 1, Ana o 2, and Ana o 3, or rather the 7S, 115,
and 28 seed storage proteins, respectively. The 28 albumin seed
storage proteins in tree nuts, legumes, and seeds’ are known to
be highly allergenic because of their high stability to heat and
digestion and their relatively high protein concentration.” Ana o
3 specifically has been shown to be a good predictor for clinically
relevant cashew nut allergy in children.”

Within cashew’s botanical Anacardiaceae family, cashew and
pistachio cosensitization is well described, but cosensitization
may also arise with other common related foods (eg, mango).””
The Anacardiaceae family belongs to the wider Sapindales order,
of which the citrus Rutaceae family is also included and botani-
cally closely related. Cases of allergy to the seeds of citrus fruits in
cashew-allergic patients have previously been reported,s’(' as well
as reactions with pectin—a food additive refined from dried
citrus peels and apple skin, pulp, seeds, and stems.” Despite high
levels of cosensitization seen in cashew-sensitized children (pis-
tachio 98% cosensitized and mango 21% cosensitized), van der
Valk et al’ found that pistachio co-allergy existed in only 34% of
children and no children challenged positive to mango.

A case of pink peppercorn allergy was first reported in a con-
ference abstract by Kim and Minikes.® They describe a 26-year-old
woman with a history of cashew nut anaphylaxis, who experienced
anaphylaxis after ingesting pink peppercorn. Food-specific IgE
level for cashew and pistachio was 2.52 kUA/L and 2.75 kU4/L,
respectively.” We further report on 2 cases of allergic reactions to
pink peppercorn and present evidence confirming cross-reactivity
between cashew/pistachio and pink peppercorn.

This report is the result of 2 separate cases, seen in our UK
clinic in late 2017 and early 2018, of allergic reactions to pink
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peppercorn that were induced by eating a commercial brand of
“Mediterranean Cracked Mixed Pepper” crisps, a new flavor
introduced in the United Kingdom in February 2017.

Case 1: A 9-year-old female with a history of cashew nut al-
lergy after skin contact, oral allergy syndrome, and sensitizations
to pistachio, hazelnut, and grass pollen presented to our clinic
after an acute allergic reaction to pink peppercorn—flavored
crisps. She developed pruritus, urticaria, and an itchy tongue
and mouth and began coughing within a few minutes after
ingestion of the crisps. Her symptoms settled after the admin-
istration of chlorphenamine maleate. Her skin prick tests (using
commercial extracts and prick-to-prick testing) showed wheals of
the following size: cashew 17 mm, pistachio 14 mm, pink
peppercorn 6 mm, Mediterranean Cracked Mixed Pepper crisps
3 mm (same brand as eaten at the time of the reaction), hazelnut
7 mm, orange pip/seed 4 mm, apple 3 mm, and milk 8 mm.
Test results for lime seed, pomegranate, yellow melon, mango,
peanut butter, and all other tree nuts were negative.

Case 2: A 3-year-old male with a history of food protein-
induced enterocolitis syndrome (FPIES) and sensitization to
milk, peanut, and tree nuts (including cashew and pistachio)
presented to our clinic following perioral erythema, coughing,
and vomiting 20 minutes after ingestion of pink
peppercorn—flavored crisps. His symptoms resolved after
administration of cetirizine. He had no history of clinical re-
actions to cashew. His skin prick tests showed wheals of the
following size: cashew 6 mm, pistachio 15 mm, pink peppercorn
8 mm, and lemon pip 10 mm.

To establish whether cross-reactivity with cashew and pista-
chio was the mechanism for the observed sensitization to pink
peppercorn, ImmunoCAP inhibition was carried out.” For both
patients, IgE binding to pink peppercorn was (almost)
completely inhibited by both cashew and pistachio extracts
(Figure 1). To establish whether Ana o 3 was involved in cross-
reactivity, a single-point inhibition was carried out with 38
Hg/mL of cashew extract and pink peppercorn extract (higher
concentration was not available). With cashew 73% inhibition
and with pink peppercorn 35% inhibition was reached,
confirming involvement of 2§ albumins in cross-reactivity. In
conclusion, serum IgE analyses confirmed cross-reactivity
between cashew, pistachio, and pink peppercorn, at least partly
mediated by 2S albumins. This cross-reactivity is the immuno-
logic basis for the clinical reactions to foods containing pink
peppercorn in patients who have cashew and pistachio allergy.

Although little was known regarding pink peppercorn cross-
reactivity with the Anacardiaceae family, the relationship with
(seeds of) fruits of the closely related Rutaceae family has been
studied. Figure E1 in this article’s Online Repository at www.
jaci-inpractice.org details cross-reactivity between these (and
other) fruit seed allergens and cashew. Clinicians and cashew-
allergic patients should be aware of the potential for cross-
reactivity with related allergic triggers.

Despite this potential for cross-reactivity to allergens in a wide
array of foods, reports of cross clinically relevant co-allergy in
cosensitized individuals appear to be low. We demonstrate
clinical and immunologic cross-reactivity between cashew/pista-
chio and pink peppercorn. Novel food preparations containing
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FIGURE 1. Pink peppercorn ImmunoCAP inhibition. Cross-

reactivity of IgE antibodies against pink peppercorn was assessed
by ImmunoCAP inhibition for both pink peppercorn allergic patients.
Binding to ImmunoCAP-immobilized pink peppercorn extract was
inhibited with pink peppercorn extract (only for patient 1 with a
single high concentration) and with cashew nut extract. For patient
2, pistachio extract was also used as an inhibitor. At similar protein
concentrations, maximal inhibition (close to 100%) is reached,
supporting the highly cross-reactive nature of IgE antibodies
against pink peppercorn and both tree nuts.

pink peppercorn may result in increased reporting of such re-
actions and represent a public health concern requiring appro-
priate cautionary labeling. In the United Kingdom, pink
peppercorn is a constituent of at least 143 pre-prepared com-
mercial foods (as searched on FoodMaestro). Clinicians and
cashew-/pistachio-allergic patients should be aware of the po-
tential for additional allergic triggers. Such knowledge will
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TABLE I. ImmunoCAP analysis

Patient no. Cashew Pistachio Pink peppercorn Anao 3
Patient 1 5.5 kUA/L 8.0 kUA/L 0.4 kU/L* 8.7 kUA/L
Patient 2 438 KUA/L  66.4 KUA/L 9.8 kKUA/L 62.5 kUA/L

*Skin prick test wheal to pink peppercorn (6 mm).

facilitate appropriate allergen testing and, if necessary, dietary
modification.
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FIGURE E1. Cashew allergy and associated seed and spice allergens.
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