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RESUMO

Introdugdo: O ImmunoCAP ISAC® (Immuno Solid-phase Allergen Chip) é um teste in vitro que visa identificar e determi-
nar semiquantitativamente a presenca de anticorpos especificos de classe IgE (sIgE) no soro ou plasma humano para multi-
plos componentes alergénicos (imobilizados num substrato sélido, em microarray). Objectivo: Avaliar o contributo deste
método no estudo de doentes com alergia alimentar no contexto de provavel fenomeno de reactividade cruzada. Métodos:
Seleccionaram-se doentes seguidos na consulta de Imunoalergologia do Hospital de Dona Estefania com quadros clinicos
sugestivos das principais sindromes de reactividade cruzada, acaros-crustaceos-moluscos, latex-frutos, polenes-frutos/vege-
tais e alergia a frutos da familia Rosaceae. Os doentes foram avaliados por histéria clinica detalhada, testes cutaneos por

picada (com extracto comercial e/ou alimento em natureza) e doseamento de sIgE (UniCAP®100). Procedeu-se a determi-
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nagio de slIgE para componentes alergénicos nos respectivos soros, através da metodologia InmunoCAP ISAC®. Resulta-
dos: Incluiram-se 24 doentes (7 com sindrome acaros-crustaceos-moluscos, 8 com sindrome latex-frutos, 8 com sindrome
polenes-frutos/vegetais e | com alergia a frutos Rosaceae), com idade média de 25,5 anos (+ 12,4) e relagdo sexo M:F de
I:1. ldentificaram-se anticorpos sIgE para: tropomiosinas (Der p 10,Peni |I,Pen m I,Hel as |, Per a 7,Ani s 3) em 4/7 doen-
tes com sindrome acaros-crustaceos-moluscos; alergénios do latex implicados na reactividade cruzada com alimentos (Hev
b 6.02, Hev b 5,Hev b | I) em 7/8 doentes com sindrome latex-frutos; profilinas (Bet v2,Cyn d 12, Hevb 8, Mera I) e
proteinas de transferéncia de lipidos — LTPs (Par j 2, Pru p 3) em, respectivamente, 2/8 e 4/8 doentes com sindrome polenes-
-frutos/vegetais; LTPs (Pru p 3) no doente com alergia a frutos Rosaceae. Conclusdes: A identificagio dos panalergénios
implicados nas sindromes clinicas de reactividade cruzada em |18 doentes com alergia alimentar vem demonstrar a utilidade

deste novo teste diagndstico in vitro como adjuvante na confirmagao deste tipo de situagoes.

Palavras-chave: Alergénios moleculares, alergia alimentar, diagnéstico, microarray, panalergénio, reactividade cruzada.

ABSTRACT

Background: ImmunoCAP ISAC® (Immuno Solid-phase Allergen Chip) is an in vitro test designed to identify and determine
semi-quantitatively, in the human serum or plasma, the presence of specific IgE (sIgE) antibodies to multiple allergenic components
(immobilized in a solid substrate by microarray). Purpose: To evaluate the contribution of this method in the study of patients with
food allergy probably related to cross-reactivity. Methods: We selected patients followed in the Outpatient Department of Immu-
noallergology at Dona Estefania Hospital with clinical symptoms suggestive of the most important cross-reactivity syndromes, house-
dust mite-crustaceans-molluscs, latex-fruit, pollen-food and allergy to Rosaceae fruits. All patients were evaluated through detailed
clinical history, skin prick tests (commercial extract andlor fresh food) and sIgE determination (UniCAP®100). Subsequently, sigE to
allergen components was determined in all sera using InmunoCAP ISAC® methodology. Results: A total of 24 patients were in-
cluded in the study (seven with house-dust mite-crustaceans-molluscs syndrome, eight with latex-fruit syndrome, eight with pollen-food
syndrome and one with allergy to Rosaceae fruits), with mean age of 25.5 years (£ 12.4) and M:F ratio of I:1. We identified sIgE
antibodies to:tropomyosins (Der p 10,Peni I,Pen m |,Hel as |, Per a 7,Ani's 3) in 4/7 patients with house-dust mite-crustaceans-
molluscs syndrome; latex allergens related to cross-reactivity with foods (Hev b 6.02,Hev b 5, Hev b | 1) in 7/8 patients with latex-
fruit syndrome; profilins (Bet v 2, Cyn d 12, Hev b 8, Mer a 1) and lipid transfer proteins — LTPs (Par j 2, Pru p 3) in, respectively,
2/8 and 4/8 patients with pollen-food syndrome; LTPs (Pru p 3) in the patient with allergy to Rosaceae fruits. Conclusions: The
identification of the panallergens implicated in the clinical syndromes of cross-reactivity in |8 patients with food allergy demonstrates

the usefulness of this new in vitro diagnostic test as an adjuvant in the confirmation of this type of situations.

Key-words: Component-resolved diagnosis, cross-reactivity, diagnosis, food allergy, microarray, panallergen.
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INTRODUCAO

alergia alimentar constitui um importante proble-

ma de sauide, estimando-se que afecte cerca de 4%

da populagio geral'. Identificam-se dois padroes
de alergia alimentar, distintos entre si pelo quadro clinico
associado, tipo de alergénios envolvidos e mecanismos imu-
noldgicos subjacentes. Assim, na alergia alimentar de classe |,
a sensibilizacdo ocorre através da via gastrintestinal, sendo
que os alergénios envolvidos sao gastro-resistentes. A aler-
gia alimentar de classe Il ocorre secundariamente a sensibi-
lizagao a alergénios inalantes, tendo por base um mecanismo
imunologico de reactividade cruzada IgE-mediada. Os aler-
génios envolvidos neste tipo de reacgoes possuem caracte-
risticas diversas, podendo desencadear desde sintomatologia
ligeira do tipo sindrome de alergia oral (SAO) até quadros
de anafilaxia?3. Sao multiplos os determinantes da relevancia
clinica da reactividade cruzada: (i) relacionados com a res-
posta imune (afinidade do anticorpo IgE, concentragao de
IgE); (ii) relacionados com as caracteristicas das proteinas
(homologia, solubilidade, estabilidade); (jii) relacionados com
a exposigao (concentragao, via de contacto — oral ou respi-
ratoria, cofactores associados — exercicio, dlcool)*.

O aumento da prevaléncia de sensibilizagao a aeroa-
lergénios, nomeadamente acaros e polenes, tem sido re-
flectido ndo s6 no aumento de manifestagoes alérgicas
respiratérias, mas também no aumento de fenédmenos de
reactividade cruzada com alergénios alimentares®.

O reconhecimento da reactividade cruzada na alergia
alimentar remonta a meados do século XX. Sao muiltiplos
os trabalhos publicados desde entao demonstrando a pre-
senga de anticorpos IgE desenvolvidos em resposta a pro-
teinas inaladas, com capacidade para reagir com proteinas
de alimentos®®. Proteinas que possuam mais de 35% de ho-
mologia em 80 aminoacidos, ou que tenham 6 aminoacidos
consecutivos idénticos, tém potencial para induzir reactivi-
dade cruzada®. Contudo, estes critérios podem conduzir a
muitas situagoes de falsa positividade, o que leva a maioria

dos autores a advogarem a necessidade de 50-75% de ho-

INTRODUCTION

ood allergy is an important health problem, esti-

mated to affect around 4% of the population at

large'. Two distinct patterns of food allergy have
been identified, each with its own associated clinical pic-
ture, type of allergens involved and underlying immuno-
logical mechanisms. In class | food allergy, sensitisation
occurs via the gastrointestinal tract, with gastro-resistant
allergens involved. Class |l food allergy is secondary to
sensitisation to inhaled allergens, with an IgE-mediated
cross-reactivity immunological mechanism as its base. The
allergens involved in this type of reactions have a diverse
set of characteristics and can trigger from mild symptoms
of oral allergy syndrome (OAS) type to anaphylactic reac-
tions?3. There are multiple determinants of the clinical
relevance of cross-reactivity. They can be related to: (i)
the immune response (affinity of IgE antibody, IgE concen-
tration); (i) the characteristics of the proteins (homology,
solubility, stability); (iii) the exposure (concentration, route
of contact — oral or respiratory, and associated cofactors
— exercise, alcohol)*.

The increase in prevalence of sensitisation to aeroal-
lergens, namely mites and pollens, has been reflected in
both the increasing manifestations of respiratory allergy
and phenomena of cross-reactivity to food allergens®.

The recognition of cross-reactivity in food allergy
emerged in the middle of the twentieth century. Since
then, there has been several published studies , which has
shown that IgE antibodies that develop in response to
inhaled proteins are able to react to food proteins>®. Pro-
teins with over 35% homology in 80 amino acids, or which
have 6 identical consecutive amino acids, are able to in-
duce cross-reactivity®. These criteria can lead to many
false positives, however, leading the majority of authors
to argue in favour of the need for 50-75% homology be-
tween proteins, so the likelihood of clinically relevant
cross-reactivity can be predicted with greater precision®.

In this analysis the three-dimensional structure of pro-
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mologia entre proteinas para que se possa prever com maior
exactidao a possibilidade de ocorréncia de reactividade cru-
zada clinicamente relevante®. Nesta analise terd também de
se ter em conta a estrutura tridimensional das proteinas, e
nao apenas a estrutura linear,uma vez que os epitopos con-
formacionais estdao envolvidos numa percentagem significa-
tiva das ligagdes da IgE ao alergénio®’. Estio ainda descritas
proteinas alergénicas amplamente distribuidas na natureza
(sobretudo no reino vegetal) envolvidas em situagoes de
reactividade cruzada IgE-mediada entre antigénios de espé-
cies taxonomicamente distintas, os panalergénios®%?.

O fenémeno da reactividade cruzada no contexto da
alergia alimentar tem importantes implicagoes em termos
de diagnéstico e de terapéutica®. Assim, perante um caso
de suspeita de alergia alimentar, é fundamental: (i) a iden-
tificagdo do alimento suspeito; (i) a prevencao de reacgoes
alérgicas causadas pela ingestao de alimentos com reacti-
vidade cruzada; (jii) a evicgao de restrigoes dietéticas des-
necessérias'C.

Uma das principais dificuldades com que o clinico se
depara no diagnostico da alergia alimentar, sobretudo quan-
do existe uma elevada probabilidade de reactividade cru-
zada subjacente, é a presenca quer de falsos positivos quer
de falsos negativos. No primeiro caso, conduzindo a evic-
¢oes desnecessarias. No segundo caso,falhando a detecgao
de alergénios com potencial para desencadear reacgoes
em futuros contactos, sendo imperativa a realizagao de
provas de provocagao oral,idealmente em dupla ocultagao
controladas com placebo, para a confirmagao dos resulta-
dos dos testes cutineos e/ou seroldgicos'®.

Neste sentido, tem havido uma preocupagao crescente
nas Ultimas décadas no que diz respeito aos métodos de
diagndstico in vitro, no intuito de aumentar a sua precisao,
optimizando a eficacia da terapéutica a instituir, sem aumen-
tar os custos associados''. Até i data,a maioria dos extrac-
tos usados na pratica clinica para a avaliagao diagnostica in
vivo (testes cutaneos) e in vitro (IgE especifica) correspondem
a extractos proteicos complexos obtidos a partir de fontes

alergénicas naturais, os quais apresentam variabilidade a

teins, and not just the linear structure, has to be consi-
dered, as conformational epitopes are involved in a sig-
nificant percentage of IgE bindings to the allergen®’. And
there are also allergenic proteins amply distributed in
nature, particularly in the vegetable kingdom, involved in
IgE-mediated cross-reactivity between antigens of taxo-
nomically distinct species — the panallergens®8?.

Cross-reactivity in food allergy has important reper-
cussions on diagnosis and treatment®. When food allergy
is suspected, it is, thus, vital to: (i) identify the suspect foods;
(i) prevent allergic reactions caused by the ingestion of
foods with cross-reactivity; (i) avoid an unnecessarily res-
tricted diet'°.

One of the main difficulties that a physician faces in
diagnosing food allergy, particularly when there is a great
likelihood of underlying cross-reactivity, is that of false
positives and false negatives. False positives lead to un-
necessary eviction diets and false negatives fail to detect
allergens capable of triggering reactions in future contacts,
making it imperative to perform oral challenge tests, idea-
lly double-blinded placebo-controlled tests, to confirm the
results of cutaneous and/or serology tests'®.

Accordingly, the last few decades have seen a rising
concern over in vitro diagnostic methods, aiming for their
greater accuracy and optimising treatment efficacy with-
out increasing associated costs''. So far, the majority of
extracts used in the clinical practice for in vivo (cutaneous
tests) and in vitro (specific IgE) diagnostic evaluation have
been complex protein extracts obtained from natural
allergenic sources, which have a variable composition
and allergenicity'2. In this way, information on the source
is obtained, but the allergenic molecule triggering the
symptoms is not identified.This identification is only pos-
sible using purified natural allergens or recombinant al-
lergens'3!4 This has implications on diagnosis and treat-
ment because the identification of the allergenic
component involved in IgE binding, would be of vital in-
terest for a more accurate diagnosis and even for a cor-

rect determination of the composition of the vaccines
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nivel da sua composigio e alergenicidade'2. Deste modo,
obtém-se informacao relativa a fonte, mas nio se identifica
a molécula alergénica que desencadeia os sintomas, o que
s é possivel recorrendo a alergénios naturais purificados
ouaalergénios recombinantes''4 Isto acarreta implicagdes
em termos diagnosticos e terapéuticos, uma vez que nao
permite a identificagao do componente alergénico envolvi-
do na ligagdo a IgE, o que teria vital interesse para um diag-
nostico mais preciso e, mesmo, para uma correcta determi-
nagdo da constituicdo da vacina alergénica para a
imunoterapia especifica'Z. As técnicas imunolégicas de ini-
bicao classicas (RAST, ELISA, immunoblotting) permitem de-
monstrar a reactividade cruzada, mas sao mais dificeis de
executar na pratica clinica. A tecnologia molecular tem per-
mitido a clonagem e a produgao de alergénios das principais
fontes alergénicas em formas recombinantes, que mantém
as propriedades imunoldgicas das proteinas naturais'>'>,
com consequente aumento da sensibilidade diagnéstica'®.
Surge entao o conceito de component-resolved diagnosis
(CRD)'”"'8 posteriormente aliado a tecnologia por biochip,
com o desenvolvimento de testes de alergia miniaturizados
(microarray). Os testes de IgE baseados em microarray vém
permitir: (i) acelerar o diagnéstico (analisam em simultaneo
varios parametros); (ii) utilizar uma amostra minima de soro
do doente (20-50uL/teste)''; (iii) determinar o padrio de
sensibilizagdo de cada doente; (iv) adoptar medidas profi-
lacticas, quando aplicavel,em termos de reactividade cruza-
da; (v) optimizar o diagnostico de situagdes particulares,
como a alergia alimentar e a alergia ao latex; (vi) elaborar
uma imunoterapia especifica adequada a cada doente, de

acordo com o seu perfil de sensibilizagao'""'3!7.

OBJECTIVO

O objectivo deste estudo foi avaliar o contributo da
metodologia ImmunoCAP ISAC® no estudo de doentes
com alergia alimentar no contexto de provavel fenémeno

de reactividade cruzada.

for specific immunotherapy'? Classic immunological in-
hibition techniques (RAST, ELISA,immunoblotting) allow
cross-reactivity to be shown, but are difficult to perform
in the clinical practice. Molecular technology has made
it possible to clone and produce the allergens of the main
allergenic sources in recombinant forms, which maintain
the immunological properties of the natural proteins
with consequent increased diagnostic sensitivity'. The
concept of component-resolved diagnosis (CRD)'7'® has
emerged, which was afterwards allied to biochip techno-
logy, with the development of miniaturised allergy tests
(microarray). Microarray-based IgE tests allow: i) accele-
rated diagnosis (multiple allergen measurement simulta-
neously); ii) low patient serum sample requirement (20-
50uL per assay)'!; iii) determination of a sensitisation
pattern for each patient;iv) cross-reactivity prophylactic
measures to be taken, when applicable; v) optimised dia-
gnosis in particular situations, such as food allergy and
latex allergy; vi) tailored immunotherapy plan to be
drawn up for each patient, in line with their sensitisation

profile! 1317,

AIM

The aim of this study was to evaluate the contribution
of ImmunoCAP ISAC® in the study of patients with food
allergy probably related to cross-reactivity.

MATERIAL AND METHODS

We selected 24 patients followed-up in the Outpatient
Department of Immunoallergology of Dona Estefania
Hospital with clinical symptoms suggestive of the three
main cross-reactivity syndromes, house-dust mite-crus-
taceans-molluscs syndrome (n = 7), latex-fruit syndrome
(n = 8), pollen-food syndrome (n = 8) and allergy to Ro-

saceae fruits (n = 1). All patients underwent detailed
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MATERIAL E METODOS

Foi efectuada uma analise retrospectiva de 24 doentes
seguidos na consulta de Imunoalergologia do Hospital de
Dona Estefania com quadros clinicos sugestivos das trés prin-
cipais sindromes de reactividade cruzada, sindrome acaros-
-crustaceos-moluscos (n=7), sindrome latex-frutos (n=8),
sindrome pdlenes-frutos/vegetais (n=8) e com alergia a frutos
da familia Rosaceae (n=1).A todos os doentes foi efectuada
avaliagdo clinica e alergoldgica detalhada, que consistiu em: (i)
histéria clinica; (ii) testes cutaneos por picada para aeroa-
lergénios, com extractos comercializados estandardizados
(ALK-Abell6®, Harsholm, Dinamarca; Laboratérios Leti®,
Madrid, Espanha) — (bateria composta por Dermatophagoides
pteronyssinus, Dermatophagoides farinae, Acarus siro, Blomia
tropicalis, Euroglyphus maynei, Lepidoglyphus destructor,Tyropha-
gus putrescentiae,Alternaria alternata, Olea europaea, Platanus
acerifolia, Betula verrucosa, Cupressus sp., mistura de grami-
neas, Parietaria judaica, Artemisia vulgaris, Plantago lanceolata,
Chenopodium album, Salsola kali, latex, mistura de baratas,
epitélio de gato e epitélio de cao); (iii) testes cutaneos por
picada para alimentos suspeitos, identificados pela historia
clinica do doente, com extracto comercial e/ou alimento em
natureza (se extracto comercial negativo com clinica suges-
tiva de reaccao alérgica, ou se extracto comercial nao dispo-
nivel); (iv) doseamento de IgE especifica (sIgE) por UniCAP®100
(Phadia, Uppsala, Suécia). Os resultados foram expressos de
forma quantitativa em kU/L, considerando-se como cut-off de
positividade a existéncia de valores de sIgk 2 0,35 kU/L.

O:s testes cutaneos foram realizados na face anterior
do antebrago,de acordo com metodologia recomendada'®,
utilizando lancetas metalicas com | mm de penetragio
(Prick Lancetter®, Hollister-Stier Laboratories, Spokane,
EUA), controlo positivo (histamina 10mg/mL) e controlo
negativo (solucao salina). A leitura dos resultados foi efec-
tuada aos |5 minutos, avaliando-se a area das papulas e
considerando como cut-off de positividade a existéncia de
um didmetro médio da papula 2 3 mm em relagdo ao

controlo negativo'®.

clinical and allergological evaluation consisting of clinical
history and skin prick tests to aeroallergens with stan-
dardised commercial extract (ALK-Abell6®, Harsholm,
Denmark; Laboratérios Leti®, Madrid, Spain).The battery
was composed of Dermatophagoides pteronyssinus, Der-
matophagoides farinae, Acarus siro, Blomia tropicalis, Euro-
glybhus maynei, Lepidoglyphus destructor, Tyrophagus putres-
centiae, Alternaria alternata, Olea europaea, Platanus
acerifolia, Betula verrucosa, Cupressus sp., grass mix, Pari-
etaria judaica, Artemisia vulgaris, Plantago lanceolata, Che-
nopodium album, Salsola kali, latex, cockroach mix and cat
and dog epithelium.Skin prick tests to the suspect foods
identified by the patient’s clinical history were performed,
using the commercial extract and/or the fresh food (if the
commercial extract was negative or not available).We also
performed specific IgE determination (sIgE) using Uni-
CAP®|00 (Phadia, Uppsala, Sweden). The results were
expressed in quantitative form in kU/L, using as a positive
cut-off sIg = 0.35 kU/L.

Skin tests were performed on the anterior part of the
forearm, in line with the recommended methodology'?,
using metal lancets of | mm penetration (Prick Lancetter®,
Hollister-Stier Laboratories, Spokane, USA), positive con-
trol (histamine |0mg/mL) and negative control (saline so-
lution).The results were read after |15 minutes by examin-
ing the wheal area and a mean wheal diameter 2 3mm than
the negative control was considered positive'°.

Evaluating clinical history of respiratory symptoms, we
used the criteria defined by the ARIA (Allergic Rhinitis and
its Impact on Asthma)?® and GINA (Global Initiative for
Asthma)?! guidelines, for rhinitis and asthma, respectively.
Food allergy was defined when there was a suggestive
clinical history (allergic symptoms following food inges-
tion) and positive skin and\or laboratory tests.VWhen there
was doubt, oral challenge tests were performed, unless
these were contraindicated.

After obtaining the informed written consent of pa-
tients or their legal representatives, we moved on to iden-

tifying the slgE antibodies in patient sera using the Im-
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Na avaliagdo anamnésica dos sintomas respiratorios,
foram utilizados os critérios definidos pelos guidelines ARIA
(Allergic Rhinitis and its Impact on Asthma)?® e GINA (Global
Initiative for Asthma)?', respectivamente para a rinite e para
a asma. Definiu-se alergia alimentar na presenca de historia
clinica sugestiva (sintomas alérgicos apos a ingestdo do
alimento) e testes cutaneos e/ou laboratoriais positivos.
Em caso de divida foram efectuadas provas de provocagao
orais, na auséncia de contra-indicacao a sua realizagao.

Apbs obtengio do consentimento informado dos doen-
tes ou seus representantes legais, procedeu-se a identificagao
de anticorpos de sIgE nos respectivos soros, através da me-
todologia ImmunoCAP ISAC® (versio CRD-89, VBC-
-Genomics, Viena, Austria). O ImmunoCAP ISAC® é um
imunoensaio de fase sélida, que permite a detecgao e deter-
minagdo semiquantitativa de sIgE para componentes alergeé-
nicos moleculares (naturais ou recombinantes). Os compo-
nentes alergénicos estao imobilizados num substrato sélido,
na forma de microarray, sendo incubados com 20 pL de soro
para a detecgao de anticorpos slgE. A ligagdo entre estes
anticorpos e os componentes alergénicos é detectada pela
adicdo de um anticorpo anti-IgE, com marcagao fluorescente.
Com a utilizagao de um leitor de biochips, consegue-se uma
imagem que permite,através da intensidade de fluorescéncia
(valores FI), obter o resultado dos testes, com a ajuda de
software adequado — MIA (Microarray Image Analysis Software)
—de acordo com a metodologia do fabricante (Figura I). Os
resultados foram expressos em ISAC Standardized Units (ISU),

sendo o cut-off de positividade considerado 0,3 ISU.

RESULTADOS

Os 24 doentes incluidos tinham uma idade média de
25,5 anos (* 12,4), variando entre 7 e 47 anos, sem dife-
rengas na distribuicdo por sexos (relagio M:F de I:1).

Em 7 casos o quadro clinico era compativel com sin-
drome acaros-crustaceos-moluscos — apresentavam asma

e/ou rinite/rinoconjuntivite alérgica quando expostos a

munoCAP ISAC® (version CRD-89, VBC-Genomics,
Vienna, Austria) methodology. InmunoCAP ISAC® is a
solid phase immunoarray which allows detection and
semiquantitative determination of the sIgE of molecular
allergenic components, natural or recombinant. The al-
lergenic components are immobilised on a solid support
in a microarray form.These are incubated with 20pL of
serum to detect slgE antibodies. The binding between
these antibodies and the allergenic components is de-
tected by adding a fluorescence-labeled anti-IgE antibody.
Using a biochip scanner, an image is seen which allows the
test result to be obtained through fluorescence intensity
(FI values) with the help of suitable software, MIA (Mi-
croarray Image Analysis Software), in line with the manu-
facturer’s instructions (Figure |).The results were given
in ISAC Standardized Units (ISU), with 0.3 ISU taken as a

positive cut-off.

RESULTS

The 24 patients in the sample had a mean age of 25.5
years (£12.4), ranging from 7 to 47 years old, with no dif-
ference in sex distribution (M:F ratio I:1).

In seven cases the clinical picture was compatible with
the house-dust mite-crustaceans-molluscs syndrome,
presenting allergic asthma and/or rhinitis/rhinoconjunc-
tivitis on exposure to house-dust mites, in addition to
OAS, urticaria/angioedema, rhinoconjuntivitis or anaphy-
laxis on ingestion of crustaceans or molluscs. All had
positive skin/sIgE tests to mites and crustaceans or mol-
luscs (Table I).

Eight patients had a clinical picture suggesting latex-
fruit syndrome, presenting allergic asthma, rhinitis/rhi-
noconjunctivitis and/or anaphylaxis on exposure to latex,
in addition to OAS, urticaria/angioedema, rhinoconjuntivi-
tis or anaphylaxis on ingestion of foods with reported
cross-reactivity to latex. All had positive skin/slIgE tests to

latex and the foods in question (Table 2).
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Figura I. InmunoCAP ISAC®: resumo ilustrado do procedimento da técnica, de acordo com

a metodologia do fabricante (Phadia).

Figure I. ImmunoCAP ISAC®:a briefillustration of the technique procedure, in line with the manufacturer’s

instructions (Phadia).

acaros,bem como SAQ, urticaria/angioedema, rinoconjun-
tivite ou anafilaxia apés ingestio de crusticeos ou molus-
cos, para além de testes cutineos / sIgE positivos para
acaros e crustaceos ou moluscos (Quadro ).

Oito doentes tinham quadro clinico sugestivo de sin-
drome latex-frutos — apresentavam asma, rinite/rinoconjun-
tivite alérgica e/ou anafilaxia quando expostos ao latex, bem
como SAQ, urticaria/angioedema, rinoconjuntivite ou ana-
filaxia apos ingestao de alimentos com reactividade cruzada
descrita com o latex, para além de testes cutaneos / sIgE
positivos para latex e alimentos referidos (Quadro 2).

Em 8 casos o quadro clinico era compativel com sin-
drome pélenes-frutos/vegetais, traduzido por asma e/ou
rinite/rinoconjuntivite alérgica quando da exposi¢do a po-
lenes, bem como SAOQ, urticaria/angioedema, rinoconjun-
tivite ou anafilaxia apds ingestdo de frutos ou outros ve-
getais com reactividade descrita com os pélenes implicados,
para além de testes cutdneos / sIgE positivos para pdlenes

e alimentos referidos (Quadro 3).

In eight cases the clinical picture was compatible with
pollen-fruit/vegetables syndrome, shown by allergic asthma
and/or rhinitis/rhinoconjunctivitis on exposure to pollens,
in addition to OAS, urticaria/angioedema, rhinoconjuntivi-
tis or anaphylaxis on ingestion of fruits or other vegetables
with reported cross-reactivity to the pollen in question.
All had positive skin/sIgE tests to pollen and the foods in
question (Table 3).

One patient presented IgE-mediated allergy to Rosa-
ceae fruits, with anaphylaxis triggered by ingestion of apple,
and labial oedema on ingestion of peach, with no associated
pollinosis (Table 3).

Table 4 summarises the results obtained using the
ImmunoCAP ISAC® methodology. We found slgE anti-
bodies to: i) tropomyosins (Der p 10, Peni I, Pen m I,
Hel as |, Per a 7,Ani s 3) in 4/7 patients with house-dust
mite-crustaceans-molluscs syndrome; ii) latex allergens
related to cross-reactivity with foods (Hev b 6.02,Hev b
5,Hev b I'l) in 7/8 patients with latex-fruit syndrome; iii)
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Quadro |. Caracteristicas dos 7 doentes com alergia alimentar no contexto de provavel sindrome acaros-crustaceos-moluscos

sIgE positivas

pistacio

Idade Alergia alimentar TC positivos slgE posuilv?s Tc Pof't!vos alergénios
Doente | (anos), 5 g L. aeroalergénios alergénios -
sexo (alimentol/clinica) | aeroalergénios (KUIL) alimentares alimentares
(kU/L)
| 14,M Camario, perceves, | Acaros, baratas Der p, Der f >100 Camarao, perceves, | Camario — 85,2
caracol, lula, choco: Blatella — 37,3 caranguejo, caracol, | caracol —20
SAQ, angioedema, améijoa, mexilhio, améijoa — >100
rinoconjuntivite lula, choco, polvo lula — 6,41
polvo — 38,6
2 47,M Camaraio, lagosta: Acaros Der p—25,6 Camarao, lagosta, nao
urticaria Der f— 19,4 caranguejo (slgE camarao,
lagosta e
caranguejo
negativas)
3 22,M Camario: anafilaxia | Acaros, baratas, Derp-8,5 Camarao, Camarao - 2,9
Lula, polvo, choco: gramineas, gato Der f-8,6 caranguejo, lula, caranguejo — 4,1 |
SAO Lolium — 5,74 polvo, choco, polvo — 1,17
Phleum — 1,60 caracol, améijoa caracol — 0,4
améijoa — 0,47
4 16, F Caracol: anafilaxia Acaros Der p - 3,32 Caracol Caracol - 0,59
Derf—-1,16
5 31,F Camarao: SAO Acaros, Der p, Der f >100 Camarao, caracol, Camarao — 1,05
Caracol: asma gramineas, Lolium — 25,7 polvo
gato, cdo Phleum — 15,1
gato— 1,8
cao - 0,53
6 20,M Caracol, lapa: Acaros, baratas, Der p, Der f >100 Caracol, lapa, Caracol - 1,03
anafilaxia gramineas Blatella — 1,34 camario, lagosta, camario — 9,65
Camarao: asma Lolium — 22,3 caranguejo, lula lagosta — | |
Phleum — 6,43 caranguejo — 8,18
améijoa — 0,58
polvo — 0,63
lula - 0,37
7 9,M Polvo: asma, Acaros Der p, Der f >100 Camario, Camarao, améijoa
rinoconjuntivite; caranguejo, lagosta, | e polvo >100
Pescada: vomitos; caracol, lula, bacalhau — 16,1
Leite: anafilaxia; polvo, bacalhau, pescada — 10
Grido: urticaria pescada, leite de leite de vaca — 5,43
vaca, grao, ervilha, grao— 17,1
lentilha, amendoim, ervilha — 4,49
améndoa, avel3, lentilha — 13,8

amendoim — 2
améndoa — 10,1
avela — 9,3
pistacio — 16

TC: testes cutineos por picada; Der p: Dermatophagoides pteronyssinus; Der f: Dermatophagoides farinae
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Table I. Characteristics of the seven patients with food allergy within the context of likely house-dust mite-crustaceans-molluscs syndrome

i 14, M Shrimp, barnacle, Mites, Der p, Der f >100 | Shrimp, barnacle, Shrimp — 85.2
snail, squid: OAS, cockroaches Blatella — 37.3 crab, snail, clam, snail — 20
angioedema, mussel, squid, clam — >100
rhinoconjunctivitis octopus squid — 6.41

octopus — 38.6

2 47, M Shrimp, lobster: Mites Derp — 25.6 Shrimp, lobster, crab | no

urticaria Der f—19.4 (sIgE negative to
shrimp, lobster and
crab)

3 22,M Shrimp: Mites, Derp — 8.5 Shrimp, crab, squid, | Shrimp — 2.9
anaphylaxis cockroaches, Der f— 8.6 octopus, snail, clam crab —4.11
Squid, octopus: OAS | grass, cat Lolium — 5.74 octopus — .17

Phleum — 1.60 snail — 0.4
clam — 0.47
4 16, F Snail: anaphylaxis Mites Der p — 3.32 Snail Snail — 0.59
Derf-1.16

5 31, F Shrimp: OAS Mites, grass, Der p, Der f >100, | Shrimp, snail, Shrimp — 1.05

Snail: asthma cat, dog Lolium — 25.7 octopus
Phleum — 5.1
cat —1.8
dog — 0.53

6 20, M Snail, limpet: Mites, Der p, Der f >100, | Snail, limpet, Snail — 1.03
anaphylaxis cockroaches, Blatella — 1.34 shrimp, lobster, shrimp — 9.65
Shrimp: asthma grass Lolium — 22.3 crab, squid lobster — ']

Phleum — 6.43 crab - 8.18
clam — 0.58
octopus — 0.63
squid — 0.37

7 9, M Octopus: asthma, Mites Der p, Der f >100 | Shrimp, crab, Shrimp, clam and
rhinoconjunctivitis; lobster, snail, octopus >100
Whiting: vomiting; squid, octopus, cod - 16.1
Milk: anaphylaxis; cod, whiting, cow’s whiting — 10
Chick-pea: urticaria milk, chick-pea, cow’s milk — 5.43

pea, lentil, peanut, chick-pea — 17.1

almond, hazelnut, pea — 4.49

pistachio lentil — 13.8
peanut — 2
almond — 10.1
hazelnut — 9.3
pistachio — |6

SPT: skin prick tests; Der p: Dermatophagoides pteronyssinus; Der f: Dermatophagoides farinae
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Quadro 2. Caracteristicas dos 8 doentes com alergia alimentar no contexto de provavel sindrome latex-frutos

Idade s .. sIgE positivas TC positivos slgE po’5|t-|vas
Alergia alimentar | TC positivos . . L. alergénios
Doente | (anos), . .. . . aeroalergénios alergénios .
(alimento / clinica) | aeroalergénios o alimentares
sexo (kUIL) alimentares
(kUIL)
8 44,F | Castanha, banana, Latex Latex — 22,3 Castanha, banana, Maracuja — 0,65
maracuja: anafilaxia maracuja, péssego,
Péssego, ananas, ananads, ameixa,
ameixa, espinafre, abacate, manga, figo,
tomate: urticaria espinafre, tomate
9 31,F Castanha, abacate: Latex, gato Latex — 27,3 Castanha, abacate, nao
SAO gato — 5,57 maracuja (sIgE castanha,
abacate e maracuja
negativas)
10 44, F Castanha: anafilaxia Latex Latex — 51,9 Castanha, kiwi, Castanha — 0,5
Kiwi: asma maracuja, ananas maracuja — 5,48
I 46,F | Péssego: urticaria Latex, acaros Latex - 8,86 Péssego, abacate, Péssego — 14,2
Der p - 66,1 castanha, maracuja Maracuja - 0,36
Der f - 26,1
12 29,F |Castanha, maracuja: | Latex, acaros Latex — 16,5 Castanha, maracuja, | Maracuja — |
anafilaxia Der p — 8,84 banana, kiwi, abacate,
Banana: SAO Der - 1,77 papaia, péssego,
espinafre
13 30,F Uva: anafilaxia Latex Latex — 3,76 uva nao
(sIgE uva negativa)
14 10,F Coco: urticaria Latex, acaros, Latex — 2,35 Coco, kiwi, banana, Coco — 15,1
Kiwi: SAO gramineas Der p,Der f >100 |ananas, meldao, manga | kiwi —0,9
Lolium — 19,4
Phleum — 2,74
15 29,F Castanha: urticaria Latex Latex — 4,03 Castanha NR

TC: testes cutaneos por picada; Der p: Dermatophagoides pteronyssinus; Der f: Dermatophagoides farinae; NR: ndo realizado

Um doente apresentava alergia IgE-mediada a frutos
da familia Rosaceae, com anafilaxia desencadeada pela in-
gestao de maga e edema labial com a ingestao de péssego,
sem polinose associada (Quadro 3).

Os resultados obtidos com a metodologia ImmunoCAP
ISAC® encontram-se sumarizados no Quadro 4. De real-
car a presenca de anticorpos sIgE para: tropomiosina (Der
p 10,Peni I,Pen m |,Hel as I, Per a 7,Ani s 3) em 4 dos
7 doentes com sindrome dcaros-crustaceos-moluscos;
alergénios do latex implicados na reactividade cruzada com
alimentos (Hev b 6.02, Hev b 5, Hev b I1) em 7 dos 8

profilins (Bet v 2, Cyn d 12, Hev b 8, Mer a |) and lipid
transfer proteins — LTPs (Par j 2, Pru p 3) in, respec-
tively, 2/8 and 4/8 patients with pollen-fruit/vegetable
syndrome; iv) LTPs (Pru p 3) in the patient with allergy
to Rosaceae fruits.

In selected cases, the study was complemented with
UniCAP®| 00 investigation into molecular allergens. In pa-
tients 2,4 and 5, shrimp (rPen a 1) and Dermatophagoides
pteronyssinus (rDer p 10) tropomyosins were investigated,
in patients 16 and 20 birch (rBet v 2) and Phleum pratense
(rPhl p 12) profilins; all with negative results.
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Table 2. Characteristics of the eight patients with food allergy within the context of likely latex-fruit syndrome

8 44, F Chestnut, banana, Latex Latex — 22.3 Chestnut, banana, Passion fruit — 0.65
passion fruit: passion fruit, peach,
anaphylaxis pineapple, plum,
Peach, pineapple, avocado, mango, fig,
plum, spinach, spinach, tomato
tomato: urticaria
9 31, F Chestnut, avocado: Latex, cat Latex — 27.3 Chestnut, avocado, no
OAS cat— 5.57 passion fruit (sIgE negative to
chestnut, avocado
and passion fruit)
10 44, F Chestnut: Latex Latex — 51.9 Chestnut, kiwi, Chestnut — 0.5,
anaphylaxis passion fruit, Passion fruit — 5.48
Kiwi: asthma pineapple
Il 46, F Peach: urticaria Latex, mites Latex — 8.86 Peach, avocado, Peach — 14.2
Der p — 66.1 chestnut, passion Passion fruit — 0.36
Der f— 26.1 fruit
12 29, F Chestnut, passion Latex, mites Latex — 16.5 Chestnut, passion Passion fruit — |
fruit: anaphylaxis Der p — 8.84 fruit, banana, kiwi,
Banana: OAS Der f—1.77 avocado, papaya,
peach, spinach
13 30, F Grape: anaphylaxis Latex Latex — 3.76 grape no
(sIgE negative to
grape)
14 10, F Coconut: urticaria Latex, mites, Latex — 2.35 Coconut, kiwi, Coconut — 15.1
Kiwi: OAS grass Der p, Der f>100 banana, pineapple, kiwi — 0.9
Lolium — 19.4 melon, mango
Phleum — 2.74
15 29, F Chestnut: urticaria Latex Latex — 4.03 Chestnut NP

SPT: skin prick tests; Der p: Dermatophagoides pteronyssinus; Der f: Dermatophagoides farinae; NP: not performed

doentes com sindrome latex-frutos; profilinas (Bet v 2,Cyn
d 12, Hev b 8, Mer a 1) e proteinas de transferéncia de
lipidos — LTPs (Par j 2, Pru p 3) em, respectivamente, 2 e
4 dos 8 doentes com sindrome podlenes-frutos/vegetais;
LTPs (Pru p 3) no doente com alergia a frutos Rosaceae.
Em casos seleccionados, o estudo foi complementado
com a pesquisa de alergénios moleculares por UniCAP®100:

nos doentes 2,4 e 5 foi pesquisada tropomiosina de ca-

DISCUSSION

House-dust mite-crustaceans-molluscs syndrome is a
clinical entity whose basis is the phenomenon of cross-
reactivity between aeroallergens and food allergens, clas-
sically attributed to the panallergen tropomyosin. Tropo-
myosins, muscular proteins found throughout the animal

kingdom with a molecular weight of 32-4| kDa, are im-
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Quadro 3. Caracteristicas dos 8 doentes com alergia alimentar no contexto de provavel sindrome polenes-frutos/vegetais e do

doente com alergia a rosaceas sem polinose associada.

Idade Alergla " sIgE positivas TC positivos sIgE po'5|t'|vas
Doente | (anos), all'mentar TC p05|t1vc:\s aeroalergénios alergénios a'lergenlos
cexo (alimento / aeroalergénios (KUIL) alimentares alimentares
clinica) (kU/L)
16 17,M | Maga, meldo, péra, |Gramineas, Lolium — 6,28 Mag3d, melao, péra, niao
laranja, uva: SAO | oliveira, plantago, | Phleum — 4,43 meloa, laranja, uva, (slgE maga, melao,
bétula, acaros, banana, cereja, pinhao | péra, laranja e uva
alternaria negativas)
17 39,F Manga: anafilaxia Artemisia, Artemisia — 94,3 | Manga, cenoura nao
Melio, banana, gramineas, Lolium — 4,03 (slgE manga, cenoura,
cenoura: SAO parietaria, Phleum — 0,47 banana e melao
plantago, Der p-0,6 negativas)
quenopodio,
acaros, cao
18 17,M | Péssego: SAO Gramineas, acaros | Lolium — 1,78 Péssego Péssego — 0,64
Phleum — 1,03
Der p- 15,3
Der f—4,8
19 17,M | Péssego, laranja: Gramineas, Lolium — 7 Péssego, amendoim, |Péssego — 2,8
SAO artemisia, Phleum — 3 améndoa, aveld, noz, |amendoim — 1,41
Melao: angioedema | quenopddio, Derp-13,5 pistacio, pinhao avela — 3,33
Amendoim: platano, acaros noz — 0,5
vomitos
20 7M Kiwi: urticaria Gramineas, Lolium - 3,51 Kiwi Kiwi — 3,46
parietaria, platano, | Phleum - 2,06
bétula, acaros parietaria - 2,5
Der p - 78,1
21 12,M |Salsa, coentros, Artemisia Artemisia — 7,84 | Salsa, coentros, Salsa — 3,3
hortels, feijao hortel3, feijao verde, |coentros — 0,6
verde: urticaria agrido, espinafre, feijao verde — 9,5
Agriao, espinafre: ervilha, aipo espinafre — |
eczema ervilha - 0,6
Ervilha, aipo: recusa aipo — 0,55
alimentar
22 28,F | Péssego, maca: Parietaria, Parietaria — 77,9 | Péssego, mag3, cereja, | Péssego — 0,79
urticaria gramineas Lolium — 6,05 roma
Roma: angioedema Phleum — 1,79
Améndoa, noz:
SAO
23 35,M Melao, meloa, Gramineas, Lolium — 6,36 Melao, manga NR
péssego, manga: parietaria, oliveira, | Phleum — 4,53
SAO acaros parietaria — 3,32
oliveira — 2,56
Der p-9,9
Der f- 10,7
24 17,M | Maga: anafilaxia nao NR Maga, péssego, Maga — 0,54
Péssego: (TC cereja, ameixa péssego — 0,93
angioedema aeroalergénios cereja — 1,28
negativos) ameixa — 0,68

TC: testes cutaneos por picada; Der p: Dermatophagoides pteronyssinus; Der f: Dermatophagoides farinae; NR: nao realizado
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Table 3. Characteristics of the eight patients with food allergy within the context of likely pollen-fruit/vegetable syndrome and the patient with
allergy to Rosaceae fruits with no associated pollinosis

16 17,M Apple, melon, Grass, olive, Lolium — 6.28 Apple, melon, no
pear, orange, plantain, birch, Phleum — 4.43 pear, honey melon, (sIgE apple,
grape: OAS mites, alternaria orange, grape, melon, pear,
banana, cherry, pine | orange and grape
nut negative)
17 39, F Mango: Mugwort, Mugwort — 94.3 Mango, carrot no
anaphylaxis grass, pellitory Lolium — 4.03 (slgE mango,
Melon, banana, plant, plantain, Phleum — 0.47 carrot, banana
carrot: OAS chenopod, mites, | Der p — 0.6 and melon
dog negative)
18 17, M Peach: OAS Grass, mites Lolium — 1.78 Peach Peach — 0.64
Phleum — 1.03
Derp — 153
Der f— 4.8
19 17, M Peach, orange: Grass, mugwort, Lolium — 7 Peach, peanut, Peach — 2.8
OAS chenopod, Phleum — 3 almond, hazelnut, peanut — [.41
Melon: plane tree, mites | Der p — [3.5 walnut, pistachio, hazelnut — 3.33
angiooedema pine nut walnut — 0.5
Peanut: vomiting
20 M Kiwi: urticaria Grass, pellitory Lolium — 3.51 Kiwi Kiwi — 3.46
plant, plane tree, | Phleum — 2.06
birch, mites Pellitory plant — 2.5
Derp — 78.1
Der f—87.9
21 12,M Parsley, coriander, | Mugwort Mugwort — 7.84 Parsley, coriander, Parsley — 3.3
mint, green bean: mint, green bean, coriander — 0.6
urticaria cress, spinach, pea, green bean — 9.5
Cress, spinach: celery spinach — |
eczema pea — 0.6
Pea, celery: celery — 0.55
refusal to eat
22 28, F Peach, apple: Pellitory plant, Pellitory plant — 77.9 | Peach, apple, cherry, | Peach — 0.79
urticaria grass Lolium — 6.05 pomegranate
Pomegranate: Phleum — 1.79
angioedema
Almond, walnut:
OAS
23 35,M | Melon, honey Grass, pellitory Lolium — 6.36 Melon, mango NP
melon, peach, plant, olive, Phleum — 4.53
mango: OAS mites Pellitory plant — 3.32
Olive — 2.56
Der p — 9.9
Der f—10.7
24 17,M | Apple: no NP Apple, peach, Apple — 0.54
anaphylaxis (SPT negative to cherry, plum peach — 0.93
Peach: aeroallergens) cherry — 1.28
angioedema plum — 0.68

SPT: skin prick tests; Der p: Dermatophagoides pteronyssinus; Der f: Dermatophagoides farinae; NP: not performed
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Quadro 4.

Resultados positivos no ImmunoCAP ISAC® (versio CRD-89,VBC-Genomics,Viena, Austria)

Table 4. Positive results using InmunoCAP ISAC® (version CRD-89,VBC-Genomics,Vienna, Austria)

E::tei:::/ ImmunoCAP ISAC®/ImmunoCAP ISAC®
SINDROME ACAROS-CRUSTACEOS-MOLUSCOS*/ HOUSE-DUST MITE-CRUSTACEANS-MOLLUSCS SYNDROME?*
| Der p 2,Der f2,Plaa2,Apim4,Der p 10,Peni |,Pen m |,Hel as |, Per a 7,Ani s 3
2 Der p |,Der p 2,Der f |,Der f2,Der s |
3 Derp |,Derp 2,Derf |,Derf2,Feld I,Lolp |,Phlp |,Der p 10,Peni |,Pen m I,Helas |I,Pera 7, Anis 3
4 Derp |,Derf|,Ders I,Feld |
5 Der p |,Der p 2,Der f |,Derf2,Ders I,Lol p I,Phlp I,Can f |
6 Der p 2,Derf2,Phlp |,Plaa2,Derp 10,Penil,Pen m |,Anis 3
7 Der p |,Der p 2,Der f |,Der f2,Phl p7,Plaa |,Plaa2,Hevb5,Gald2 Gald3,Bos d4,Bos d 5 Bos d 6,Bos d
lactoferrin,Asp f I, Can f 3,Pru p 3, Der p 10,Peni I,Pen m I,Anis 3
SINDROME LATEX-FRUTOS*/LATEX-FRUIT SYNDROME#*
8 Hev b 6.02,Hev b 5
9 Der f2,Feld |,Hev b 6.02,Hevb 5
10 Hev b 6.02,Hevb 5,Hevb I
] Der p |,Der p 2,Der f |,Der f2,Ders |,Lol p I,Phlp |
12 Der p |,Der p 2,Der f |,Der f2,Hevb 6.02,Hev b 5
13 Hev b 6.02,Hevb 5
14 Der p |,Der p 2,Der f |,Der f2,Ders I,Lol p I,Phl p |, Hev b 6.02
15 Hev b 5, Hev b 6.02
SINDROME POLENES-FRUTOS/VEGETAIS*/POLLEN-FRUIT/VEGETABLE SYNDROME?*
16 Phlp 2,Alta |,Apim 4
17 Lol p I,Phlp I,Artv |,Gal d 4,Apim 4,Cynd 12
18 Der p |,Der p 2,Der f |,Der f2,Ders I,Phlp |,Prup 3
19 Der p |,Derp 2,Derf|,Derf2,Lolp I,Phlp I,Prup 3
20 Der p |,Derf I,Der p 10,Peni I,Pen m |,Hel as |,Pera 7,Anis 3,Lol p I,Phl p I,Phl p2,Phl p 5,Phlp6,Phlp7,
Horv 17,Cupa |,Olee I,Plaa2Actd I,Actd 7,Ana c 2, Gal d 4,Api m |,Api m 4
21 Prup3
22 Phl p I,Apim 4,Par j2,Prup 3
23 Der p |,Der p 2,Der f |,Derf2,Phlp I,Phlp5,0lee |,Betv2,Hevb 8,Mera l
ALERGIA A FRUTOS DA FAMILIA ROSACEAE*/ ALLERGY TO ROSACEAE FRUITS*
24 Prup3

* Os alergénios implicados na sindrome clinica de reactividade cruzada estio realgados a negrito / The allergens implicated in the clinical

cross-reactivity syndrome are highlighted in bold
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marao (rPen a |) e de Dermatophagoides pteronyssinus (rDer
p 10); nos doentes 16 e 20 foi pesquisada profilina de
bétula (rBet v 2) e de Phleum pratense (rPhl p 12) — todos

os resultados foram negativos.

DISCUSSAO

A sindrome acaros-crustaceos-moluscos constitui uma
entidade clinica que tem por base um fenémeno de reactivi-
dade cruzada entre aeroalergénios e alergénios alimentares,
classicamente atribuido a um panalergénio — tropomiosina.
As tropomiosinas, proteinas musculares ubiquitarias no reino
animal,com um peso molecular de 32 —41 kDa,s3o alergénios
importantes em varias espécies de invertebrados:artropodes
(crustaceos,aracnideos e insectos),moluscos e neméatodos?2-24,
Deste modo, comportam-se como panalergénios envolvidos
em fendmenos de reactividade cruzada entre estes animais,
podendo a sensibilizagao primaria ocorrer por via inalatoria
(aeroalergénios) ou digestiva (s3o estaveis e resistem a tem-
peraturas elevadas e a ac¢io enzimdtica digestiva)*?2%°. Cons-
tituem alergénios major na alergia alimentar a invertebrados
do filo Arthropoda (crustaceos) e do filo Mollusca (gastropodes,
bivalves e cefalopodes) que representa, na nossa populagao,
a principal causa de alergia alimentar em idade adulta. Os
sintomas variam desde SAQ, urticaria, angioedema, até anafi-
laxia®?2 e podem ocorrer apds ingestio, contacto mucocu-
taneo ou inalagdo de vapores de cozedura.

Foi identificada uma outra proteina alergénica major de
40 kDa no camarao Penaeus monodon (Pen m 2) e Litope-
naeus vannamei (Lit v 2), que corresponde a uma arginina
cinase?®. Alguns autores apontam a possibilidade desta ar-
ginina cinase se tratar de um panalergénio existente noutros
invertebrados como barata (Bla g 9,Per a 9) e bicho-da-seda
(Bomb m 1)26%7, Ayuso e colaboradores demonstraram a
existéncia de um outro alergénio major do camarao Litope-
naeus vannamei:uma proteina de 20 kDa, identificada como
pertencente a cadeia leve da miosina (Lit v 3), com elevada

homologia de aminoacidos com a Bla g 8 da barata?®.

portant allergens in various invertebrate species, such as
arthropods (crustaceans, arachnids and insects), molluscs
and nematodes??>2*. They behave as the panallergens in-
volved in cross-reactivity phenomena between these ani-
mal allergens, with primary sensitisation likely to occur via
inhalation (aeroallergens) or digestion. They are stable and
resistant to high temperatures and to the digestive enzyme
action??225, They are the major allergens found in food
allergy to invertebrates of the phylum Arthropoda (crusta-
ceans) and Mollusca (gastropods, bivalves and cephalopods),
which represent in our population the main cause of food
allergy in adults. Symptoms range from OAS, urticaria, an-

gioedema and even anaphylaxis®??

and can occur on inges-
tion, mucocutaneous contact or inhalation of steam from
cooking.

Another major allergenic protein of 40 kDa has been
identified in shrimp Penaeus monodon (Pen m 2) and Litope-
naeus vannamei (Lit v 2), corresponding to an arginine ki-
naseZ®. Some authors feel this arginine kinase is a panal-
lergen existing in other invertebrates such as cockroach
(Bla g 9, Per a 9) and silkworm (Bomb m 1)26%7, Ayuso et
al. demonstrated the existence of another major shrimp
Litopenaeus vannamei allergen:a protein of 20 kDa, belong-
ing to the myosin light chain (Lit v 3), with high homology
with the Bla g 8 of cockroach?®.

In the group of seven patients whose symptoms sug-
gested house-dust mite-crustaceans-molluscs syndrome,
antibodies for tropomyosins (Der p 10,Pen i I,Pen m I,
Hel as I, Per a 7, Ani s 3) were detected in four cases
(patients |,3,6 and 7).The identification of this panallergen
using ImmunoCAP ISAC® technology allowed confirma-
tion in these patients of the clinical suspicion of cross-
reactivity, obviating recourse to inhibition techniques
which are more difficult to perform in routine clinical prac-
tice, with important implications, namely in terms of evic-
tion diets.The likely explanations for the remaining three
cases (patients 2,4 and 5), in whom the determination of
recombinant tropomyosin (rPen a |, rDer p 10) was also

negative, are: (i) cross-reactivity involving other allergenic
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No grupo de 7 doentes com sintomatologia sugestiva de
sindrome 4caros-crustaceos-moluscos foram detectados
anticorpos para tropomiosinas (Der p 10,Peni |,Pen m I,
Hel as I, Per a 7,Ani s 3) em 4 casos (doentes 1, 3,6 e 7).
A identificagao deste panalergénio através da tecnologia Im-
munoCAP ISAC® permitiu confirmar, nestes doentes, a sus-
peicao clinica da existéncia de reactividade cruzada, obviando
o recurso a técnicas imunologicas de inibicdo mais dificeis de
executar na pratica clinica diaria, com importantes implica-
¢oes, nomeadamente em termos de dietas de evicgao. As
explicagoes possiveis para os restantes 3 casos (doentes 2,
4 e 5),em que a determinagao de tropomiosina recombinan-
te (rPen a I, rDer p 10) foi também negativa, sao: (i) reacti-
vidade cruzada envolvendo outros componentes alergénicos,
como a arginina cinase, ndo incluidos no painel testado?6%’;
(ii) auséncia de algumas tropomiosinas do painel de alergénios
testados?%2% (iii) sensibilizacdes independentes, ndo estando
subjacente mecanismo de reactividade cruzada?’.

A sindrome latex-frutos resulta da reactividade cruza-
da entre proteinas existentes no latex e em varios frutos
e outros vegetais. Até a data estao identificados e carac-
terizados |3 alergénios do latex, denominados Hev b | a
Hev b 1330, As proteinas envolvidas na maioria das situa-
¢oes de reactividade cruzada entre o latex e varios frutos
e vegetais pertencem ao grupo das proteinas de defesa
(PR) e comportam-se como panalergénios:Hev b 2 (B-1,3-
-glucanase) e Hev b 6 (heveina) sao alergénios major do
latex; Hev b 7 (patatina), Hev b |1 (quitinase de classe 1)
e Hev b 12 (LTP) sao alergénios minor. Hev b 5, proteina
estrutural, cuja concentragao é superior no latex proces-
sado relativamente ao latex natural, é um alergénio major
que tem sido também implicado na reactividade cruzada
com alimentos. Hev b 8 é um alergénio minor do latex
pertencente ao grupo das profilinas (proteinas estruturais),
sendo responsavel por fenémenos de reactividade cruza-
da com profilinas da banana e de polenes — bétula, ambro-
sia e gramineas; apesar de responsavel por reactividade
cruzada imunoldgica, ndo apresenta habitualmente impli-

cacoes clinicas3®.

components, such as arginine cinase, which are not in-
cluded in the panel tested?®?%; (i) the absence of some
tropomyosins from the panel of allergens tested?22%; (iii)
independent sensitisations, with no underlying cross-reac-
tivity mechanism?’.

Latex-fruit syndrome results from the cross-reactivi-
ty between the proteins in latex and in various fruits and
other vegetables.Thirteen latex allergens have been iden-
tified and characterised to date — Hev b | to Hev b 13%.
The proteins involved in the majority of situations of
cross-reactivity between latex and various fruits and ve-
getables belong to the group of defence proteins (PR) and
behave as panallergens: Hev b 2 (B-1.3-glucanase) and Hev
b 6 (hevein), which are major latex allergens and Hev b 7
(patatin), Hev b | | (class | chitinase) and Hev b 12 (LTP),
which are minor allergens. Hev b 5, a structural protein
whose concentration is higher in processed than natural
latex, is a major allergen that has also been implicated in
cross-reactivity with foods. Hev b 8 is a minor latex al-
lergen belonging to the group of profilins (structural pro-
teins), responsible for phenomena of cross-reactivity with
profilins of banana and pollen of birch,ambrosia and grass
and, although responsible for immunological cross-reac-
tivity, does not normally have clinical implications3°.

The different routes of exposure that can lead to sen-
sitisation allow us to consider risk groups with specific
latex sensitisation patterns3®. When sensitisation occurs
by occupational exposure, with contact maintained via
cutaneous and inhalatory routes (as in healthcare profes-
sionals), the major latex allergens are Hev b 2,Hev b 5,Hev
b 6 and Hev b |13 and the latex-fruit syndrome frequently
occurs and manifests in the majority of cases by anaphy-
laxis®'. In spina bifida patients (exposure by multiple surge-
ries performed at an early age), the major latex allergens
are Hev b | and Hev b 3 and the latex-fruit syndrome is
rare and when it occurs is not usually the cause of severe
allergic reactions?'.

In seven of the eight patients whose clinical pictures

suggested latex-fruit syndrome, corresponding almost all
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As diferentes vias de exposicao que podem conduzir a
sensibilizagao permitem-nos considerar grupos de risco
com padroes de sensibilizagao especificos a determinadas
proteinas do latex*°. Quando a sensibilizagio ocorre por
exposi¢ao ocupacional,com contacto mantido por via cuta-
nea e inalatéria (como nos profissionais de satude), os aler-
génios major do latex sao Hev b 2, Hev b 5,Hev b 6 e Hev
b 13 e, a sindrome latex-frutos é frequente e manifesta-se
na maioria dos casos por anafilaxia?'. Nos doentes com
espinha bifida (exposicao por multiplas cirurgias, efectuadas
em idade precoce), os alergénios major do latex sao Hev b |
e Hev b 3 e a sindrome latex-frutos é rara e quando ocor-
re raramente é causa de reaccoes alérgicas graves?'.

Em 7 dos 8 doentes com situagdes clinicas sugestivas
da sindrome latex-frutos, correspondendo na quase tota-
lidade a doentes alérgicos ao latex por exposigao ocupa-
cional, confirmou-se a presenga de anticorpos slgE para
alergénios do latex implicados na reactividade cruzada com
alimentos (Hevb 6.02,Hevb 5 e Hevb I ). Aidentificagao
destes alergénios pelo ImmunoCAP ISAC® teve importan-
tes repercussoes clinicas, reforgando a instituicao de die-
tas de evicgao rigorosas, pela gravidade associada, e selec-
cionando potenciais candidatos para imunoterapia
especifica ao latex.

A sindrome de reactividade cruzada pélenes-frutos/ve-

getais engloba multiplas associagoes?*32 (

como, por exemplo,
bétula-maga, artemisia-aipo-cenoura-especiarias, gramineas-
-Rosaceae), tendo subjacente a maioria dos casos panalergé-
nios: proteinas PR-10 (homdlogas a Bet v 1), LTPs, profilinas,
proteinas de armazenamento e determinantes carbo-hidrato
envolvidos em reactividade cruzada (CCD)* E crescente o
nimero de alimentos envolvidos nestas sindromes,bem como
a necessidade de conhecer os mecanismos moleculares sub-
jacentes*. A classificagdo dos alergénios de origem vegetal
em familias e superfamilias com base nas suas caracteristicas
estruturais e funcionais oferece um importante contributo
para o estudo e previsio de potenciais alergénios®,

O espectro de manifestagdes clinicas é vasto,indo des-

de reacgoes ligeiras,como SAQ, até anafilaxia, dependendo

to latex allergic patients by occupational exposure, the
presence of sIgE antibodies to latex allergens implicated
in cross-reactivity to foods was confirmed (Hev b 6.02,
Hev b 5and Hev b | 1).The identification of these allergens
using ImmunoCAP ISAC®had important clinical repercus-
sions, underlining the institution of strict eviction diets and
selecting potential candidates for specific immunotherapy
to latex.

The pollen-fruit/vegetables cross-reactivity syndrome
comprises multiple associations?*32 (such as, for instance,
birch-apple, mugwort-celery-carrot-spices, grass-Rosace-
ae), with panallergens underlying the majority of cases:
PR-10 proteins (homologous to Bet v ), LTPs, profilins,
storage proteins and carbohydrate determinants involved
in cross-reactivity (CCD)* The number of foods involved
in these syndromes is increasing, as is the need to unders-
tand the underlying molecular mechanisms* The classifica-
tion of the origin of vegetable allergens in families and
superfamilies,based on their structural and functional cha-
racteristics, is an important contribution to the study and
prediction of potential allergens?>.

The spectrum of clinical manifestations is vast, ranging
from mild reactions such as OAS to anaphylaxis, depend-
ing on the panallergen implicated. In pollen-fruit/vegeta-
ble cross-reactivity cases, the institution of specific im-
munotherapy for pollens using recombinant allergens
may lead to both a marked improvement in pollinosis-
related respiratory symptoms and those related to food
allergy3>.

In the group of eight patients with symptoms suggest-
ing pollen-fruit/vegetable syndrome,antibodies for profilins
(Betv2,Cynd 12,Hev b 8,Mera |) were detected in two
cases (patients |17 and 23) and antibodies for LTPs (Par j
2,Pru p 3) in four (patients 18, 19,21 and 22).The identi-
fication of these allergens allowed confirmation of sus-
pected food allergy cross-reactivity, with implications for
eviction diets. These are of stricter necessity in the cases
in which the LTPs, risk markers of greater clinical severity,

are the panallergens implicated and in the selection of
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do panalergénio implicado. Nos casos de reactividade cru-
zada polenes-frutos/vegetais, admite-se que a instituicao
de imunoterapia especifica para polenes utilizando recom-
binantes alergénicos conduza nio sé a uma melhoria sig-
nificativa dos sintomas respiratorios relacionados com a
polinose, mas também dos sintomas relacionados com a
alergia alimentar3>,

No grupo de 8 doentes com sintomatologia sugestiva
de sindrome polenes-frutos/vegetais foram detectados
anticorpos para profilinas (Bet v2,Cyn d 12,Hev b 8, Mer
a |) em 2 casos (doente 17 e 23) e anticorpos para LTPs
(Par j 2,Pru p 3) em 4 casos (doentes 18, 19,21 e 22). A
identificagao destes alergénios permitiu confirmar a sus-
peicao de alergia alimentar em contexto de reactividade
cruzada, com implicagdes em termos de dietas de evicgao,
necessariamente mais rigorosas nos casos em que as LTPs,
marcador de risco de maior gravidade clinica, sao os pa-
nalergénios implicados e na selecgdo de potenciais candi-
datos a imunoterapia especifica. Como referido anterior-
mente, algumas explicagdes possiveis para os resultados
obtidos nos outros 2 casos (doentes |6 e 20) prendem-se
com a possibilidade da reactividade cruzada envolver ou-
tros componentes alergénicos que nao estao incluidos no
painel testado ou de se tratar de sensibilizagoes indepen-
dentes, nao estando subjacente mecanismo de reactivida-
de cruzada.

Os frutos da familia Rosaceae incluem o péssego, alper-
ce,ameixa,améndoa e cereja (subfamilia Prunoideae), maga
e péra (subfamilia Pomoideae), morango e amora (subfami-
lia Rosoideae). Constituem parte integrante da dieta medi-
terranica, estando associados a reacgoes alérgicas quer em
contexto de sensibilizagdo primaria, quer de reactividade
cruzada com aeroalergénios (polinose) ou com outros
frutos/vegetais®34. Os alergénios predominantemente im-
plicados na alergia a rosaceas pertencem a 3 grandes gru-
pos de proteinas homologas:

(i) proteinas homologas da Betv | (PR-10).Sao exemplos
aMal d | (alergénio major da maca), Pyr c | (péra), Pru

ar | (alperce) e Pru av | (cereja). Estao envolvidas na

potential candidates for specificimmunotherapy. As stated
above, some possible explanations for the results gleaned
in the other two cases (patients |6 and 20) centre on the
likelihood of cross-reactivity involving other allergenic
components which are not part of the panel tested or they
may be independent sensitisations, with no underlying
cross-reactivity mechanism.

Fruits of the Rosaceae family include peach, apricot,
plum,almond and cherry (Prunoideae subfamily), apple and
pear (Pomoideae subfamily), strawberry and blackberry
(Rosoideae subfamily). They are an integral part of the
Mediterranean diet and are associated with allergic reac-
tions in terms of both primary sensitisation and cross-
reactivity with aeroallergens (pollinosis) or with other

fruit/vegetables”3*

. The allergens predominantly impli-
cated in allergy to Rosaceae fruits belong to 3 large groups
of homologous proteins:

(i) Homologous proteins to Bet v | (PR-10). Examples
are Mal d | (apple major allergen), Pyr c | (pear), Pru
ar | (apricot) and Pruav | (cherry). They are involved
in cross-reactivity with aeroallergens, particularly
birch pollen (relevant in central and northern Europe),
and the most characteristic clinical manifestation is
OAS;

(i) Homologous proteins to Bet v 2 (Profilins). Examples
are Mal d 2 (apple), Pyr c 4 (pear), Pru av 4 (cherry)
and Pru p 4 (peach). They are responsible for cross-
reactivity with aeroallergens, particularly grass pollen
(relevant in Mediterranean countries),also often giving
rise to OAS;

(i) Lipid transfer proteins — LTPs (PR-14). Examples
are Mal d 3 (apple), Pru p 3 (peach), Pru ar 3 (apri-
cot), Pru av 3 (cherry) and Pru d 3 (plum). They are
plant defence proteins, resistant to high tempera-
tures, acid pH and digestive enzymes, involved in
cross-reactivity with aeroallergens (mugwort pol-
len) and with other fruits and vegetables. These
panallergens are usually the cause of severe sys-

temic reactions?3435,
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reactividade cruzada com aeroalergénios, sobretudo
polen de bétula (relevante na Europa Central e do
Norte), cuja manifestacao clinica mais caracteristica
consiste na SAO;

(i) proteinas homologas da Bet v 2 (profilinas).Sao exem-
plos a Mal d 2 (maga), Pyr c 4 (péra), Pru av 4 (cereja)
e Pru p 4 (péssego). Sao responsaveis por reactividade
cruzada com aeroalergénios, sobretudo polen de gra-
mineas (relevante nos paises mediterranicos), também

originando frequentemente SAQO;

(iii) proteinas de transferéncia de lipidos — LTPs (PR-14).

Sao exemplos a Mal d 3 (maga), Pru p 3 (péssego), Pru
ar 3 (alperce), Pru av 3 (cereja) e Pru d 3 (ameixa). Sao
proteinas de defesa, resistentes a temperaturas eleva-
das, ao pH acido e a enzimas digestivas, envolvidas na
reactividade cruzada com aeroalergénios (pdlen de
artemisia) e com outros frutos e vegetais. Estes pana-
lergénios sao geralmente causadores de reacgoes sis-
témicas graves”343%,

Relativamente ao doente 24, com alergia a frutos
da familia Rosaceae, sem polinose associada, confirmou-
-se a presenca de anticorpos sIgE para LTP de péssego
(Pru p 3), conforme vem descrito na literatura e supra-

mencionado.

CONCLUSOES

A andlise simultanea de multiplos alergénios em micro-
array fornece informagdes importantes acerca de poten-
ciais relagdes imunolégicas entre moléculas alergénicas
homologas, permitindo identificar ou excluir padroes de
reactividade clinica e orientar a abordagem diagnéstica e
terapéutica.

A identificacio dos panalergénios implicados nas
sindromes clinicas de reactividade cruzada em 18 do-
entes com alergia alimentar, vem demonstrar a utilida-
de deste novo teste diagnoéstico in vitro como adjuvan-

te na confirmagao deste tipo de situagoes, obviando o

In patient 24, with allergy to Rosaceae fruits with no
associated pollinosis, the presence of sIgE antibodies for
peach LTP (Pru p 3) was confirmed, in line with that des-
cribed in the literature and above mentioned.

CONCLUSIONS

The simultaneous microarray analysis of multiple al-
lergens supplies important information on possible im-
munological relationships between homologous allergenic
molecules, allowing the identification or ruling out of cli-
nical reactivity patterns and guiding the diagnostic ap-
proach and treatment.

The identification of the panallergens implicated in the
cross-reactivity syndromes in 18 patients with food al-
lergy demonstrates the usefulness of this new in vitro dia-
gnostic test in the confirmation of this type of situations,
obviating recourse to immunological inhibition techniques
that are more difficult to perform in routine clinical prac-
tice, being usually restricted to investigation centres.The
microarray test reveals a whole picture comprehensive
analysis, which allows each patient’s sensitisation pattern

to be determined.
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recurso a técnicas imunoldgicas de inibigao mais dificeis
de executar na pratica clinica, habitualmente apenas
efectuadas em centros de investigagao. O teste diag-
noéstico em microarray disponibiliza uma visao holistica,
permitindo determinar o padrao de sensibilizagao de

cada doente.
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