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Medical algorithm: Diagnosis of plant food allergy

Plant food allergies are the most common food allergies from school
age onwards. Their diagnosis starts with a detailed medical history
(Figure 1). Information on interval between food intake and onset
of reaction, type of symptoms experienced, reproducibility of re-
actions, association of cofactors, need of treatment, and presence
of other allergic comorbidities, especially pollen or latex allergies,
should be collected.>? In adult patients with plant food allergies, it
has been shown that immediate onset, reproducibility, oral allergy
symptoms (OAS), and the presence of associated allergic rhinitis and
asthma are the best predictors of probable food allergy.2

Information on how the food was eaten (raw or processed, peeled
or not for fruits), whether food processing affects the reproducibility
of reactions, and whether other plant foods elicit reactions should
be collected. When a reaction is only triggered by a fresh (raw) food
that is tolerated when processed, suggests the involvement of labile
allergens. When patients react to other plant foods and have associ-
ated pollen or latex allergies, the involvement of cross-reactive aller-
gens should be ruled out.®

The next step is the performance of skin prick tests (SPT)
and/or serum-specific IgE (sIgE) determinations to whole ex-
tracts (Figure 1). When labile allergens are involved the sensitivity
of the extracts may be reduced, and to overcome this problem
prick-prick tests with the fresh plant foods are frequently needed.
When cross-reactive allergens are involved specificity is reduced,
and if the medical history does not provide clear-cut information
on tolerance/reactivity to a given plant food, it will be necessary
to perform oral food challenges (OFC) to establish an accurate
diagnosis.

Component-resolved diagnosis (CRD) is currently a corner-
stone in the diagnosis of plant food allergies and a standard prac-
tice (Figure 1). CRD may compensate the reduced sensitivity of
allergy tests when labile allergens are involved and elucidates the
cross-reactivity among plant foods and with pollens/latex, allows
to identify markers of genuine (species specific) sensitization, pro-
vides insight in sensitization pathways, and allows a risk assess-
ment to help guide patient's management, since different allergens
are associated with different severity of reactions.® Labile allergens
such as Bet v 1 homologues and profilins are associated with mild
reactions, mainly isolated OAS, whereas stable allergens such as
the non-specific lipid transfer proteins (nsLTPs) or storage proteins

are associated with a higher frequency of systemic reactions and
anaphylaxis.®

CRD can be performed by singleplex and multiplex techniques
(Table 1). Clinicians should know the molecular epidemiology in their
area for the correct indication of tests and interpretation of results.®
Currently, recombinant allergens for SPT are not approved in the
EU, but in some countries, natural date palm profilin and Pru p 3 are
available for molecular diagnosis in SPTs.18

SPT, sIgE to extracts and CRD provide information on IgE sen-
sitization and their results should be evaluated in the context of
the medical history. With a highly suggestive medical history of
allergy to a given food, and positive concordant SPT, slgE, and/
or CRD, the diagnosis can be established without the need of
an OFC. However, when there are discrepancies OFC could be
performed? (Figure 1). The common cross-reactivity in plant food
allergies may account for positive tests to plant foods not impli-
cated in reactions but that have not been eaten after a reaction
to an index food. In this situation, only an OFC will establish the
diagnosis and guide either safe inclusion in the diet or appropriate
avoidance.!

In allergy to fruits and vegetables, the main allergens involved are
the PR-10 proteins homologous to Bet v 1, profilins, and LTPs. PR-10
proteins are the major allergens in allergies to fruits, vegetables, pea-
nut, and tree nuts linked to birch pollen. Profilins are involved in fruit
allergies (typically Cucurbitaceae) in patients with grass pollen allergy
from Southern Europe. PR-10 proteins and profilins are labile aller-
gens and patients present (almost exclusively) OAS to fresh fruits/
vegetables, but tolerate them when cooked/processed®(Figure 1).
The PR-10 protein Bet v 1 and the profilins Bet v 2 or Phl p 12 can be
used as markers of sensitization, although some food-specific aller-
gen components are also available (Table 1).

LTPs are stable allergens involved in reactions to raw and pro-
cessed plant foods. The peach nsLTP, Pru p 3, is a dominant sen-
sitizing allergen and peach is a common trigger, although multiple
fruits, vegetables, peanut and other legumes, tree nuts, and cere-
als can be involved. nsLTPs are predominantly located in the outer
layer of fruits (peels) and some patients may present only reactions
when ingesting the fruit with the peel, something frequently seen
with Rosaceae fruits. Symptoms vary from OAS to anaphylaxis, and
cofactors may be needed for a reaction to appear or may increase

Abbreviations: BAT, basophil activation test; CRD, component-resolved diagnosis; nsLTP, non-specific lipid transfer protein; OAS, oral allergy symptoms; OFC, oral food challenge; slIgE,

specific IgE; SPT, skin prick tests.

© 2021 European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.

Allergy. 2021;00:1-7.

wileyonlinelibrary.com/journal/all 1


www.wileyonlinelibrary.com/journal/all
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fall.15037&domain=pdf&date_stamp=2021-08-11

VERA-BERRIOS ET AL.

- Symptoms
MEDICAL + Food processing SPT
—> —>|  (extracts+fresh foods) (=} FOOD CHALLENGE
HISTORY « Cofactor P slgE
» Other allergies
4 /
() ’—| (=)
ey | ‘ COMPONENT RESOLVED Other symptoms and/or
l L(*) | | DIAGNOSIS systemic reaction +/- OAS

Isolated OAS ¢ ‘ ) ¢ i v

almost exclusively Tree nuts — Peanut — Wheat )

Fruits - Vegetables Legumes — Seeds — Cereals Other *

\ Cereals J with gluten
I | E——
v v -
Raw food Raw/

Raw food (only) [ (only) l —>[ Piocessad [ Cooked }

YES i YES

NO
] L]
( Latex ) | YES |
NO
allergy? l
YES
PR-10 } Profilin —_—— =
orage
Latex ; o
N nsLTP roteins w-5 gliadin
allergens -2ps -7S -118 ’
[ NO | YES l l
" Food allergy
Pollen-food syndrome St Sl due to storage WDEIA
syndrome syndrome e inine

Pollen allergy ? Co-factor? YES

(G
—

Co-factor? }

)

Co-factor? ]

FIGURE 1 Algorithm for plant food allergy diagnosis. BAT, basophil activation test; CRD, component-resolved diagnosis; nsLTP, non-
specific lipid transfer proteins; OAS, oral allergy symptomes; sIgE, specific IgE; SPT, skin prick tests; WDEIA, wheat dependent exercise-
induced anaphylaxis. Reported latex allergens involved in latex-fruit syndrome: Hev b 6 has significant cross-reactivity with chitinases in
banana, avocado, and chestnut; Hev b 5 has homology to Act d 11 in kiwi; Hev b 7 has homology to patatin protein of the Solanaceae family;
due to their high cross-reactivity with plant foods Hev b 8 (profilin) and Hev b 12 (nsLTP) may be relevant. *Other: Gibberellin-regulated
protein, peamaclein, is a peach allergen Pru p 7 involved in peach allergy in areas with high Cupressus tree pollen exposure; Act d 1 (actinidin)
is involved in reactions (frequently systemic) to kiwi in patients monosensitized to this fruit; thaumatin-like proteins have been described as
minor fruit allergens, especially in apple and kiwi, but their clinical relevance is not established; Oleosins have been identified in nuts and

seeds and may be associated with severe reactions, but under-represented in diagnostic extracts due to their lipophilic nature®

reaction severity (Figure 1). Pru p 3 is an allergen marker of the LTP
syndrome, but several nsLTPs can be tested (Table 1).>*

In allergy to peanut, tree nuts and seeds PR-10 proteins, pro-
filins, nsLTP, and storage proteins (25, 7S, 11S) may be involved
with different clinical patterns. As discussed above nsLTPs may in-
duce OAS and systemic reactions; PR-10 and profilins are involved
in patients with a previous pollen allergy, usually, adolescents or
adults and symptoms are predominantly mild OAS®* (Figure 1).
Sensitization to storage proteins may start in early childhood and
these stable allergens are involved in systemic reactions including
anaphylaxis to raw and processed foods. This has been shown for
Cor a9 and Cor a 14 (hazelnut), Jug r 1 and Jug r 4 (walnut), Arah 2
and Ara h 6 (peanut), Ana o 3 (cashew nut) that are also markers of
primary sensitization.*> CRD increases the diagnostic accuracy of

peanut and tree nut allergies, which is higher than that of SPT and
slgE to whole extracts, may reduce the number of OFC,>% and help
identify those at risk of severe reactions in OFC.” Basophil activa-
tion test (BAT) is a highly specific research tool not yet included in
the mainstream diagnostic tests. In peanut, tree nuts, and sesame
allergies, it has been shown that when it is used in diagnostic algo-
rithms as second step after SPT and CRD, the number of OFC and
particularly the positive ones, is reduced.®’
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