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RESUMO

Introducgdo: Os estudos de immunoblotting tém contribuido para a caracterizacio da alergia alimentar, nomeada-
mente na alergia ao peixe, permitindo identificar varias proteinas reconhecidas por IgE especifica (sIgE). Objectivo:
Avaliagao do perfil de sensibilizacdo, por immunoblotting, no seguimento de doentes alérgicos ao peixe. Materiais e
métodos: Nove doentes (5M,4F; média de idades-12,2+6,4 anos) alérgicos ao peixe, com testes cutaneos em picada
(TCP) e slgE positivos para bacalhau, sardinha, salmao e atum, seleccionados aleatoriamente (TO) para seguimento du-
rante 3 anos (T 1) e avaliados por immunoblotting para os 4 extractos de peixe em TO e T|. Resultados: EmT1, 6 doen-
tes mantinham alergia ao peixe — Grupo | — e 3 adquiriram tolerancia para pelo menos uma espécie de peixe — Grupo II.
Entre TO e T, observou-se uma diminuicao significativa dos valores médios de sIgE (kU/L) para o bacalhau (p=0,003),
sardinha (p=0,003) e salmao (p=0,003) e da reactividade cutdnea para a sardinha (p=0,01), bacalhau (p=0,008) e salmao

(p=0,008). O estudo de immunoblotting revelou a existéncia de proteinas com pesos moleculares de 12-14kDa (Gad c I),
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24-25kDa (Gad m 1) e 40-41 kDa (homologa de APDH) ja identificadas na literatura e outras bandas de 30-33,50-54 e
60-63 kDa.EmTO, para o extracto de bacalhau, foram identificadas em todos os doentes, as proteinas de |12-14kDa (Gad
c 1) e 24-25kDa (Gad m |). O bacalhau foi o extracto de peixe com maior nimero de bandas identificadas pelo soro
dos doentes. Os doentes do Grupo | apresentaram em TO e T|, no immunoblotting dos 4 extractos de peixe testados,
maior nimero e maior intensidade de bandas em relagiao aos doentes do Grupo Il. Conclusdes: Em todos os doentes,
os valores de slIgE diminuiram para os quatro extractos de peixe. Nos que adquiriram tolerancia foi também observado
uma diminuigao da intensidade ou desaparecimento de bandas no immunoblotting. Estes resultados sugerem que o immu-

noblotting podera ser Util no seguimento e prognostico de doentes alérgicos ao peixe.

Palavras-chave: Alergia ao peixe, immunoblotting, perfil de sensibilizagao, tolerancia.

ABSTRACT

Background: Immunoblotting assays have contributed to the characterization of food allergy, particularly in fish allergy al-
lowing the identification of several proteins recognized by specific IgE (sIgE). Objective: Evaluation of the sensitization profile by
immunoblotting in the follow-up of fish allergic patients. Materials and methods: Nine fish allergic patients (5M,4F; mean age
12.246.4 years-old) with skin prick tests (SPT) and sIgE positive to: cod, sardine, salmon and tuna were randomly selected (TO)
to be followed for 3 years (TI) and evaluated by immunoblotting for 4 fish extracts in TO and TI. Results: In T, six patients
maintained fish allergy-Group |- and three developed tolerance to at least one of the fish species-Group Il. There was a significant
decrease of mean sIgE (kU/L) values between TO and T| for cod (p = 0.003), sardine (p = 0.003) and salmon (p = 0.003) and
of cutaneous reactivity for sardine (p = 0.01), cod (p = 0.008) and salmon (p = 0.008). The immunoblotting study showed protein
bands with a molecular weight of 12-14kDa (Gad c ), 24-25kDa (Gad m 1) and 40-41 kDa (APDH homologous) that have been
already identified in the literature, and other protein bands of 30-33, 50-54 and 60-63 kDa. In TO, for cod extract, proteins of
12-14kDa (Gad ¢ 1) and 24-25kDa (Gad m 1) molecular weight were identified in all patients. Cod was the fish extract with
higher number of protein bands identified by patients sera. Patients from Group I, presented in TO and T1 a higher number of
protein bands and with higher intensity in the immunoblotting of the four fish extracts tested, than patients from Group Il. Conclu-
sions: In all patients, sIgE values decreased for the four fish extracts. In those who acquired tolerance, a decrease in the intensity
or disappearance of bands in immunoblotting assays was also observed.These reults suggest that immunoblotting assays could be
useful in the follow-up and prognosis of fish allergic patients.

Key-words: Fish allergy, immunoblotting, sensitization, tolerance.

Abreviaturas Abbreviations

TCP —Testes cutineos em picada SPT — Skin Prick Tests

sIgE — IgE especifica slgE — Specific Immunoglobulin E
PPO — Prova de provocagao oral OCT - Oral challenge test
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INTRODUCAO

peixe, apesar de ser importante na dieta huma-

na, pode tornar-se um potente alergénio ali-

mentar'. Na crianca, constitui a terceira causa
mais frequente de alergia alimentar, a seguir ao leite e ao
ovo?>. A prevaléncia de alergia ao peixe est4 associada a
sua utilizagdo na dieta local'. Os paises europeus com
maior consumo deste alimento sao os escandinavos, a Es-
panha e Portugal', onde a alergia ao peixe afecta 1/1000
da populagio®.

As reacgoes adversas ao peixe mais reportadas sao as
alérgicas mediadas por IgE, desencadeadas por via digesti-
va,inalatoria ou cutanea. Neste contexto,as manifestacoes
clinicas observadas sao as cutaneas, respiratorias, gastrin-
testinais e anafilaxia’"'3.

A alergia ao peixe surge, em média, entre os 9-12 me-
ses de idade, podendo estar associada a outras alergias
alimentares’. Esta alergia tende a ser persistente, 80% dos

doentes mantém-se alérgicos 10 anos apos o inicio dos

sintomas’. As espécies de peixe das familias Tunidae (ex:

atum) e Xiphidae (ex: peixe-espada) parecem ser as menos
alergénicas e as mais alergénicas as da ordem Gadiforme
(ex: bacalhau)”8 !4,

Na avaliagao dos doentes alérgicos ao peixe é impor-
tante a conjugagao da historia clinica com o resultado dos
testes cutaneos em picada (TCP) e doseamento da IgE
especifica (sIgE) para as varias espécies de peixe. No en-
tanto, o gold standard do diagnostico é a prova de provo-

cagao oral (PPO)7, com todos os riscos inerentes, consu-

mo de tempo e recursos na sua preparagio e execugio.

Alguns autores tém tentado encontrar parametros labo-
ratoriais que possam obviar a realizagcao da PPO.Em 1997
e 2001, Sampson publicou dois estudos em que foram
incluidos doentes alérgicos ao peixe, verificando-se uma
relagdo entre quantificagdo da sIgE e a probabilidade de
uma PPO positiva'>'¢. Em 2008, Ostblom et al publicou
outro estudo sobre o valor preditivo do valor de slIgE para

o peixe e a probabilidade de uma reacgao clinica, embora

INTRODUCTION

hile fish is an important part of our diet, it

may also be a potent food allergen'. In chil-

dren, it is the third most frequent cause of
food allergy after milk and egg?>. The prevalence of fish
allergy is associated to its use in the local diet'. European
countries with a higher consumption of fish are Scandina-
via, Spain and Portugal', where allergy to fish affects 1/1000
of the population®.

The most frequently reported adverse reactions to fish
are IgE-mediated allergies, triggered by digestive,inhalation
or cutaneous routes. Here the clinical manifestations seen
are cutaneous, respiratory, gastrointestinal and anaphy-
laxis”"'3.

Fish allergy appears on average, at 9-12 months of life
and may be associated to other food allergies’. This al-
lergy tends to persist, with 80% of patients still allergic 10
years after onset of symptoms’. Species from the Tunidae
(such as tuna) and Xiphidae (such as swordfish) families
appear to be the least allergenic and the Gadiforme order
(e.g. codfish) the most allergenic 784,

In evaluating fish-allergic patients it is important to
assess their clinical history along with the result of the
skin prick tests (SPT) and specific IgE (sIgE) levels to
the various species of fish. However, the gold standard
in diagnosis is the oral challenge test (OCT)’, with all
of its inherent risks, and the consumption of time and
resources demanded in its preparation and perfor-
mance. Some authors have sought out laboratory pa-
rameters that could do away with the need for OCT. In
1997 and 2001, Sampson published two studies which
included fish-allergic patients, finding a relationship be-
tween slgE levels and the likelihood of a positive
OCT'>'é, In 2008, Ostblom et al. published a study on
the predictive value of sIgE to fish and the likelihood of
a clinical reaction, although the onset of symptoms was
not documented via OCT, but by reports given by the

children’s parents'”.

REVISTA PORTUGUESA DE

IMUNOALERGOLOGIA

355



Ana Célia Costa, Fatima Cabral Duarte, José Costa Trindade, Maria Leonor Bento,

Maria da Conceigao Pereira dos Santos

356

o aparecimento de sintomas nao tenha sido documentado
através de PPO, mas de acordo com o relato dos pais das
criancas'’.

Os estudos por immunoblotting tém sido utilizados na
caracterizagio de doentes com alergia alimentar'8. Nos
doentes alérgicos ao peixe, tém demonstrado que a maio-
ria das espécies de peixe contém proteinas IgE reactivas,
com peso molecular entre 12 e 130 kDa'%22,

A parvalbumina Gad c |, alergénio major, foi a primei-
ra proteina a ser descrita no bacalhau do Baltico?32,
E uma glicoproteina de ligagio ao célcio, termoestavel,com
peso molecular de 12 kDa, presente no musculo dos ver-
tebrados?3?4, considerada alergénio major do bacalhau e
panalergénio do peixe®'2%, Posteriormente, foram des-
critas a parvalbumina Gad m | (24-25 kDa), identificada
no bacalhau do Atlintico?®, e uma proteina homoéloga da
APDH (Aldehyde Phosphate Dehydrogenase) de 40-41 kDa,
presente no bacalhau cru?t. O colagénio foi,também, iden-
tificado como alergénio do peixe?’.

Em alguns estudos, com séries de doentes alérgicos
ao peixe, foram identificadas por immunoblotting as trés
proteinas ja descritas e outras com pesos moleculares
diferentes, em diversos extractos, como bacalhau, atum,
carpa, salmao, perca, enguia, cavala, linguado, peixe-gato e
truta'®-22,

A presenca de reactividade cruzada entre as diferentes
espécies de peixe, resultante da elevada homologia da se-
quéncia de aminoacidos entre as parvalbuminas nelas pre-
sentes,tem sido demonstrada por estudos de immunoblotting-
-inibigao®10:2021,242829,

Apesar da riqueza de informagao fornecida por estes
estudos, até a data nao foi publicado nenhum artigo sobre
a utilidade desta metodologia, nao s6 no diagnostico como
no seguimento e na avaliagdo do progndstico dos doentes
alérgicos ao peixe.

Objectivos: Avaliagao do perfil de sensibilizagao, por
immunoblotting, e da sua eventual relagao com as manifes-
tagoes clinicas, TCP e sIgE no seguimento de doentes alér-

gicos ao peixe.

Immunoblotting studies have been used to characterise
patients with food allergy'®. It has been shown in fish-al-
lergic patients that the majority of fish species contain
reactive IgE proteins, with a molecular weight between 12
and 130 kDa'*-22,

Parvalbumin Gad c |, a major allergen, was the first
protein to be described in Baltic cod?>?*. It is a glycopro-
tein which binds to calcium, is heat resistant, with a mo-
lecular weight of 12 kDa, found in the muscles of verte-
brates?324 and is considered a major allergen of cod and
afish pan-allergen®''-2% Parvalbumin Gad m | (24-25 kDa),
found in Atlantic cod?®,and a homologous protein of APDH
(aldehyde phosphate dehydrogenase) of 40-41 kDa, found
in raw cod?® were subsequently described. Collagen has
also been identified as a fish allergen?’.

Immunoblotting was used in some studies with series
of patients allergic to fish to identify the three proteins
described above, as well as others with different molecular
weights, in various extracts tested, such as cod, tuna, carp,
salmon, perch, eel, mackerel, sole, catfish and trout'-22,

Cross-reactivity among the different species of fish, the
result of a high homology of amino-acid sequences be-
tween the fish parvalbumins, has been shown by immuno-
blot-inhibition studies® 02021242829,

Despite the wealth of information provided by these
studies, no article has yet been published on the usefulness
of this methodology in the diagnosis, follow-up or evalua-
tion of prognosis in patients with allergy to fish.

Aims: To evaluate the sensitisation profile using im-
munoblotting, and the profile’s relationship with clinical
manifestations, SPT and sIgE in the follow-up of fish-aller-

gic patients.

MATERIAL AND METHODS

Sample
Of the |5 patients with IgE-mediated diagnosed fish

allergy followed in specialist appointments, we randomly
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MATERIAL E METODOS

Populacido

Dos 15 doentes com diagndstico de alergia ao peixe,
mediada por IgE, seguidos na consulta de alergia alimentar,
foram seleccionados aleatoriamente 9 doentes (5M, 4F;
média de idades 12,2+6,4; minimo-6; maximo-27 anos).
Todos os doentes apresentavam reacgoes imediatas (cuta-
neas, gastrintestinais e/ou respiratorias) apds ingestao,

contacto e/ou inalagao de peixe.

Métodos
Todos os doentes foram submetidos a avaliagao se-
mestral entre o inicio do estudo (T0) e os 3 anos (TI),

que incluiu:

avaliacao de eventuais ingestoes acidentais e/ou volun-

tarias e respectivos sintomas;

— repeticao de TCP para as espécies bacalhau, pescada,
sardinha, linguado, salmao e atum) representativas das
principais familias de peixe consumidas em Portugal;

— doseamento de IgE especifica e immunoblotting para:
bacalhau, sardinha, salmao e atum;

— PPO para confirmagao ou exclusdo da tolerancia a

alguma espécie de peixe.

De acordo com a aquisi¢ao de tolerancia a pelo menos
uma espécie de peixe, os doentes foram divididos em 2

grupos: Grupo |- nao tolerantes e Grupo |l- tolerantes.

Testes cutaneos

Todos os doentes realizaram em TO e T1, TCP com os
extractos comerciais (Bial-Aristegui®, Bilbao, Spain) das 6
espécies de peixe referidas. Foi utilizada uma solugao sali-
na a 0,9% (controlo negativo) e histamina com concentra-
¢do de 10 mg/mL (controlo positivo). Todos os doentes
tinham TCP positivos (papula com didmetro médio 2 3 mm
relativamente ao controlo negativo,ap6s |5 minutos'é3%3')

para os extractos: de bacalhau, sardinha, salmao e atum.

selected nine (5M, 4F; mean age 12.2+6.4; minimum 6,
maximum 27 years old). All patients had immediate-
onset reactions (cutaneous, gastrointestinal and/or re-
spiratory) on contact with, or ingestion and/or inhalation
of fish.

Methods
All patients were examined at six-month intervals be-

tween study-start (T0) and 3 years (T 1), including:

— evaluation of any accidental and/or voluntary ingestion
and respective symptoms;

— repeat SPT to cod, hake, sardine, sole, salmon and tuna,
representing the main families of fish eaten in Portugal;

— measurement of specific IgE and immunoblotting to
cod, sardine, salmon and tuna;

— OCT to confirm or rule out tolerance to some species
of fish.

In line with acquisition of tolerance to at least one
species of fish, patients were divided into two groups:

Group |, non-tolerant and Group ll, tolerant.

Skin tests

AtTO and T| all patients underwent SPT to the com-
mercial extracts (Bial-Aristegui®, Bilbao, Spain) of the six
species of fish mentioned above. A 0.9% saline solution
was used as negative control and a 10 mg/mL histamine
concentration as positive control. All patients had positive
SPT (mean wheal diameter 2 3 mm, compared to the
negative control, after |5 minutes'®3%3") to the cod, sar-

dine, salmon and tuna extracts.

Specific IgE

Serum slgE (kU/L) levels were measured to cod, sar-
dine, salmon and tuna at TO and T1, using ImmunoCap®
(Phadia, Uppsala, Sweden),according to the manufacturer’s
instructions. All patients had positive sIgE values (> 0.35
kU/L) to the four extracts.
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Doseamento de IgE especificas

Os valores séricos de sIgE (kU/L) foram determinados
para bacalhau, sardinha, salmao e atum emTO e T |, usando
o ImmunoCap® (Phadia, Uppsala, Sweden), de acordo com
as instrugoes do fabricante. Todos os doentes apresenta-
vam valores de slgE positivos (> 0,35 kU/L) para estes 4

extractos.

Immunoblotting

A avaliagio por immunoblotting (AlaBLOT®, DPC, Los
Angeles, EUA) foi efectuada para os 4 extractos de peixe
comercialmente disponiveis (bacalhau, sardinha, salmao
e atum) emTO e T1. O teste AlaBLOT® é um teste qua-
litativo e foi executado de acordo com as instrucdes do

fabricante.

Prova de provocacio oral

Todos os doentes seleccionados (T0) apresentavam
sintomas apos ingestao de bacalhau, pescada, sardinha, lin-
guado, salmdo e atum. As PPO foram realizadas com as 6
espécies de peixe emT0, a0 longo do seguimento e emT |
para confirmacdo de alergia ou aquisicdo de tolerancia.
Foram realizadas PPO abertas, iniciando-se com uma dose
de 100 mg, progredindo de |5 em 15 minutos até atingir

uma dose cumulativa de |10 g de peixe.

Analise estatistica

A anilise estatistica foi efectuada através do software
GraphPad Prism versao 5.0, EUA.

A comparacgao dos valores de IgE especificas (kU/L),
do diametro médio da papula (mm) nos TCP e do nime-
ro de bandas identificadas no immunoblotting para os quatro
extractos de peixe entre TO e T| na populagao total e nos
Grupos | e |l fez-se através do teste Wilcoxon matched pairs
(valores emparelhados) e entre os Grupos |l e Il,emTO e
T1,através do teste Mann-Whitney para valores nio em-
parelhados. Na andlise dos valores obtidos em T de IgE
especificas, didmetro médio da papula nos TCP e nimero

de bandas identificadas no immunoblotting para o extracto

Immunoblotting

Immunoblotting (AlaBLOT®, DPC, Los Angeles, USA)
was performed to the four fish extracts commercially avai-
lable (cod, sardine, salmon and tuna) at TO and TI.
AlaBLOT® is a qualitative test and was performed in line

with the manufacturer’s instructions.

Oral challenge tests

All patients (TO) exhibited symptoms on ingestion of
cod, hake, sardine, sole, salmon and tuna. OCTs were per-
formed to the six species of fish at TO, throughout follow-
up and atT| to confirm allergy or acquisition of tolerance.
We performed open OCTs, beginning with a dose of 100
mg, progressing every |5 minutes until we reached a cu-

mulative dose of | 10 g of fish.

Statistical analysis

Statistical analysis was performed using, GraphPad
Prism software version 5.0.

Comparison of sIgE (kU/L), SPT’s mean wheal diameter
(mm) and the number of bands identified in immunoblotting
to the four fish extracts between TO and T in the total
sample and in Groups | and Il was performed using the paired
Wilcoxon test and between Groups | and Il at TO and T|
using the Mann-Whitney test for unpaired data. For analysis
of the Tl data, we used the Fisher’s exact test to analyse
sIgE values, SPT’s mean wheal diameter and the number of
bands identified in immunoblotting to the extract of fish to
which the Group Il patients had acquired tolerance.

The Spearman correlation coefficient (rho) was used
to evaluate agreement between the slgE, SPT and immu-
noblotting results.

We considered p < 0.05 as statistically significant.

RESULTS

The mean age at first known exposure (ingestion) to

fish was 6.8+2.3 months (minimum 4, maximum |2
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de peixe ao qual os doentes do Grupo Il adquiriram tole-
rancia foi utilizado o teste exacto de Fisher.

O coeficiente de correlagao (rho) de Spearman foi uti-
lizado como medida de avaliagao da concordancia entre
os resultados das IgE especificas, TCP e immunoblotting.

Um valor de p<0,05 foi considerado como estatistica-

mente significativo.

RESULTADOS

A média de idades da primeira exposi¢ao (ingestio)
conhecida ao peixe foi 6,8+2,3 meses (minimo-4,maximo- | 2
meses) e a da primeira manifestagio de alergia foi 7,5+2,9
meses (minimo-4, maximo-12 meses). A maioria dos
doentes (77,7%) teve sintomas apos a primeira ingestao.
Todos apresentavam sintomas com a ingestao. Em 7 doen-
tes (77,7%) o contacto com o peixe e em 2 (22,2%) a
inalagao dos vapores de cozedura do peixe desencadeava
manifestagdes clinicas.

Todos os doentes apresentavam outras sensibilizagoes
além do peixe,nomeadamente a aeroalergénios (acaros-8,
polenes-7, epitélios-3) e a outros alimentos (moluscos em
todos os doentes, crustaceos em 4, ovo em 6, frutos secos
e melao em | e rosaceas em |). Estes doentes estavam
sensibilizados e tinham sintomas com os alimentos referi-
dos além do peixe (Quadro |).

Todos os doentes tinham doenga alérgica concomitan-
te, nomeadamente eczema atépico em 8 (88,8%), rinite
em 6 (66,6%),asma em 4 (44,4%) e rinoconjuntivite em 2
(22,2%). O eczema manifestado na maioria destes doentes
(88,8%) surgiu antes da alergia ao peixe.

EmTO, todos os doentes apresentavam reacgoes ime-
diatas apos ingestao, contacto e/ou inalagao de peixe
(Quadros | e 2),como manifestagoes cutaneas (urticaria
e/ou angioedema); sintomas respiratérios em 2 e sinto-
mas gastrintestinais (vomitos) em 4. Verificou-se agra-
vamento de eczema com a exposi¢ao ao peixe em 2

doentes. Nao se verificou anafilaxia como manifestagao

months) and that of the first allergic reaction was at
7.5%£2.9 months (minimum 4, maximum |2 months).The
majority of patients (77.7%) had symptoms on first inges-
tion. All presented symptoms on ingestion. In seven pa-
tients (77.7%) contact with fish and in two (22.2%) in-
haled steam from cooking fish triggered clinical
manifestations.

All patients had sensitisations in addition to fish,
namely to aeroallergens (mites in eight, pollen in seven,
dander in three) and other foods (molluscs in all patients,
crustaceans in four, egg in six, nuts and melon in one and
rosaceae fruits in one). These patients were sensitised
and had symptoms to these abovementioned foods in
addition to fish (Table ).

All patients had concomitant allergic disease: atopic
eczema in eight patients (88.8%), rhinitis in six (66.6%),
asthma in four (44.4%) and rhinoconjunctivitis in two
(22.2%). In the majority of these patients’ (88.8%) eczema
appeared before the fish allergy.

AtTO, all patients presented immediate-onset reac-
tions upon ingestion of, contact with and/or inhalation
of fish (Tables | and Il), in addition to cutaneous mani-
festations (urticaria and/or angiooedema): respiratory
symptoms in two and gastrointestinal symptoms (vomi-
ting) in four. The eczema aggravated with exposure to
fish in two patients. No patient in the sample had ana-
phylaxis as a clinical manifestation of fish allergy. Up to
the diagnosis at food allergy specialist appointment
(based on SPT, slgE, and open OCT) they practiced a
self-restricted diet excluding all fish. Mean time from
onset of symptoms until the specialist appointment was
approximately |13 months (mean age at diagnosis was
2| months).

After three years of follow-up (TI), during which no
accidental ingestion of fish occurred, six patients main-
tained their fish allergy; Group | (3M,3F;mean age 13.6+7.71;
minimum 6, maximum 27 years old). The other three pa-
tients,aged between 7 and 9 years old, acquired tolerance

to some fish; Group Il (2M, | F;mean age 9.3+0.5; minimum
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Quadro |. Caracterizagio clinica dos doentes alérgicos ao peixe (n=9)

Tempo Via(s)
Idade 1.° | Idade inicio | decorrido até | de exposicio L.
Idade - Sy " Outras Doenca alérgica
Doentes | Sexo contacto | de sintomas | ao diagnéstico ao peixe e .
(anos) .. i sensibilizacoes concomitante
(meses) (meses) definitivo associada(s)
(meses) a sintomas
. Acaros, polenes, -
Ingestao, X Eczema, Rinite,
M 6 7 12 12 crustaceos, moluscos,
contacto Asma
ovo
Acaros, polenes,
Ingestao, crustaceos, moluscos, -
2 M 8 6 6 24 8 2 Eczema, Rinite
contacto ovo, melao, frutos
secos
Ingestao, Acaros, polenes,
3 F 27 6 6 13 contacto epitélios, moluscos, Eczema, Rinite
inalagao rosaceas
Ingestdo, Acaros, polenes,
4 F Il 6 6 18 contacto epitélios, crustaceos, Rinite, Asma
inalagao moluscos
Ingestao, Acaros, polenes, Eczema, Rinite,
5 M I8 9 10 3 g P
contacto moluscos, ovo Asma
Acaros, polenes, Eczema,
6 F 12 12 12 14 Ingestao epitélios, moluscos, Rinoconijutivite,
ovo Asma
Ingestao, Acaros, crustaceos, Eczema,
7 M 9 6 6 20 g _erema,
contacto moluscos, ovo Rinoconjuvite
- Acaros, polenes, -
8 F 10 6 6 7 Ingestdo P Eczema, Rinite
moluscos
Ingestao,
9 M 9 4 4 10 g Moluscos, ovo Eczema
contacto

clinica de alergia ao peixe em nenhum dos doentes es-
tudados. Até ao diagnostico em consulta de alergia ali-
mentar (baseado em TCP sIgE e PPO aberta) fizeram
auto-restricdo de todas as espécies de peixe. O tempo
médio decorrido desde o inicio dos sintomas até a con-
sulta foi de cerca de 13 meses (idade média do diagnos-
tico — 2| meses).

Ap6s 3 anos de seguimento (T 1), durante os quais nao
ocorreu nenhuma ingestao acidental de peixe, verificou-se
que 6 doentes mantinham alergia ao peixe — Grupo | (3M,
3F; média de idades-13,6%7,71; minimo — 6; maximo — 27
anos). Os outros trés doentes, entre os 7 a 9 anos de
idade,adquiriram tolerancia a alguns peixes — Grupo Il (2M,
| F; média de idades 9,3+0,5; minimo — 9; maximo — 12

anos). A tolerancia ao peixe foi confirmada através de PPO

9, maximum |2 years old).Tolerance to fish was confirmed
by an open OCT, and of the tolerant patients, patients 7
and 8 had acquired tolerance to tuna and sole and patient
9 to tuna only (Table 2).

Patients only began ingestion of fish when there was a
negative OCT (Group Il patients),and none had undergone
tolerance induction.

Table 3 shows the mean SPT wheal diameters and mean
sIgE in the two patient groups for the four fish extracts.
Statistically significant differences are indicated.

Immunoblotting at TO showed an individual profile
for the four fish extracts, identifying six protein bands:
[2-14 kDa (Gad c 1),24-25kDa (Gad m 1), 40-41kDa
(APDH homologue), 30-33, 50-54 and 60-63 kDa
(Table 4).
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Table 1. Clinical characterisation of the fish-allergic patients (n=9)

Ingestion Rgeen Eczema, Rhinitis
| M 6 7 12 12 g ’ crustaceans, molluscs, ’ ’
contact Asthma
€gg
Mites, pollen,
2 M 8 6 6 24 Ingestion, crustaceans, molluscs, Eczema, Rhinitis
contact egg, melon,
nuts
Ingestion, Mites, pollen, dander,
3 F 27 6 6 13 contact molluscs, rosaceae Eczema, Rhinitis
inhalation fruits
Ingestion, .
4 F I 6 6 18 B e e S nitis, Asthima
. ) crustaceans, molluscs
inhalation
) Mites, pollen, .
5 M I8 9 10 3 Ingestion, i) Eczema, Rhinitis,
contact Asthma
€gg
] Eczema,
6 F 12 12 12 14 Ingestion Mites, pollen, dander, Rhinoconjunctivitis,
molluscs, egg
Asthma
7 M 9 6 6 20 Ingestion, Mites, crustaceans, ' Ecze'ma, o
contact molluscs, egg Rhinoconjunctivitis
8 F 10 6 6 7 Ingestion (S (eE, Eczema, Rhinitis
molluscs
9 M 9 4 4 10 T, Molluscs, egg Eczema
contact

aberta, tendo-se observado que de entre os doentes to-
lerantes, os doentes 7 e 8 adquiriram tolerancia ao atum
e linguado e o doente 9 adquiriu tolerdncia apenas ao atum
(Quadro 2).

Os doentes sé iniciaram ingestao do peixe de acordo
com a PPO negativa (doentes do Grupo Il),n3o tendo sido
feita, em nenhum caso, indugio de tolerancia.

No Quadro 3 apresentam-se os valores médios da
papula dos TCP e de slgE nos dois grupos de doentes e
referentes aos 4 extractos de peixe estudados, assinalando-
-se as diferencas estatisticamente significativas, quando elas
existem.

O estudo de immunoblotting em TO revelou um perfil
individual para os 4 extractos de peixe, identificando 6
bandas proteicas: 12-14 kDa (Gad c 1),24-25kDa (Gad m I),

In terms of the mean number of protein bands identified

in immunoblotting for each fish extract, we observed:

i) that for cod, the same number of bands (6) were seen at
TO and T, with no differences between Groups | and II;

i) that for sardine, there was a higher number of bands
in Group | than I, but this was only statistically signifi-
cantatT| (Group |, 5, Group I, 1.6;p = 0.02);

iii) that for salmon, there was a higher number of bands
atT| than atTO, but this was only statistically significant
for the total sample (TO, I.7 andT|, 3.7; p = 0.02) and
Group | (TO,2 and T1, 5;p = 0.03);

iv) that for tuna, there was a higher number of bands in
Group | than Il, but this was only statistically significant
atT| (Group |, 4.1 and Group II,0.6;p = 0.02).

REVISTA PORTUGUESA DE IMUNOALERGOLOGIA

361



Ana Célia Costa, Fatima Cabral Duarte, José Costa Trindade, Maria Leonor Bento,

Maria da Conceigao Pereira dos Santos

362

Quadro 2. Relagdo entre as caracteristicas clinicas e laboratoriais dos doentes alérgicos ao peixe (n=9)

s1gE (kUIL) Tolerancia ao peixe
. TCP (diametro médio da papula em mm) net eixe
Doentes Sintomas Bacalhau Sardinha Salmio Atum em Tl (idade de inicio)
TO Tl TO TI TO TI TO TI
Vémitos, U, Ang # >100 30,8 >100 32,2 >100 20,9 23,2 23,6 Nio
I U contacto 14 9 Il 5 Il 9 4 5
) Vémitos, Eczema, U, | >100 10,5 36,5 8,69 21,3 7,92 3,11 3,95 Nio
Ang # U contacto 12 55 10 6 6,5 5 4 4
3 Vémitos, U, Ang # >100 32 >100 22,9 >100 23,8 13,5 13
U contacto Sintomas Nao
resp-Inalagdo 8 6 7 6 5 3 4 35
U# >100 38,1 >100 23,4 >100 16,9 15,1 15,2
4 U f:ontacto Nio
Sintomas 8 6 8 5,5 9 4,5 4 4
resp-Inalagao
5 U,Ang # 79,3 10,8 44,6 8,15 35,2 12,9 11,9 12,7 N3
U contacto 16 13 9 6 7 6 8 8 ae
>100 63,6 82,7 55,5 58 23,2 18,6 513 .
6 Eczema, U # 8 7 8 7 8 6 6 4 Nao
7 U,Ang # 6,04 2,08 2,16 2,07 2,42 1,92 3,22 0,46 Sim (7 anos) atum,
U contacto 6 5 5 5 5 4 4,5 0 linguado
8 U# 9,38 0,49 2,09 0,25 2,10 0,19 0,62 0,16 Sim (8 anos) atum,
6 5 5 4 5 3 4 0 linguado
5 Vomitos, U # >100 6,44 11,5 2,64 7,41 1,37 1,08 0,88 Siim (€ el £
U contacto 9 5 6 3 6 3 4 0

slgE — IgE especifica;TCP — testes cutaneos em picada; U — urticaria; Ang —angioedema; Sintomas resp-Inalagdo — sintomas respiratérios desencadeados

por via inalatéria; # — sintomas desencadeados pela ingestao de peixe

40-41kDa (homologa de APDH), 30-33,50-54 e 60-63 kDa
(Quadro 4).

Relativamente ao nimero médio de bandas proteicas
identificadas no immunoblotting por cada extracto de peixe,

observou-se:

i) para o extracto do bacalhau, o mesmo n.° de bandas
identificadas (6) em TO e TI, sem diferengas entre os
Grupos | e ll;

ii) para a sardinha, um maior nimero de bandas no Gru-
po | do que no Grupo ll, mas apenas estatisticamente
significativo em T1 (Grupo | — 5, Grupo Il — [,6;
p=0,02);

iii) para o salmao, um maior nimero de bandas emT| do

que em TO, mas apenas estatisticamente significativo

Table 4 shows the characteristics of the immunoblot-
ting profile of the nine patients, showing the various bands
for the different fish allergens that were identified in each.
At TO, bands corresponding to the proteins Gad c | and
Gad m | in the extract of cod were recognised in the
serum of all patients.

In the three patients who acquired partial tolerance
to fish we found negative SPTs at TI (p < 0.05) and
significantly lower mean sIgE than in the non-tolerant
patients (0.5 kU/L vs. 12.3 kU/L; p < 0.01), with all
presenting slgE values < 0.89 kU/L (p < 0.05) to tuna
(tolerated fish). These patients who acquired tole-
rance to tuna presented at the T| immunoblotting a

significantly lower mean number of bands than the
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Table 2. Clinical and laboratorial characteristics fo fish allergy patients (n=9)

Vomiting, U, Ang #, >100 30.8 >/00 32.2 >100 20.9 23.2 23.6 No
) U contact 14 9 Il 5 Il 9 4 5
2 Vomiting Eczema, U, | _>100 10.5 36.5 8.69 21.3 7.92 311 3.95 No
Ang # U contact 12 5.5 10 6 6.5 5 4 4
3 VomitingkU,Ar'vgh#IU >/00 32 >/00 22.9 >100 23.8 13.5 13 N
°°”tt,.f')ff’sy;s§w','n: I 6 7 6 5 3 4 3.5 °
u# >100 38.1 >100 23.4 >100 16.9 15.1 15.2
4 U contact, No
Resp-Inhalation 8 6 8 55 9 4.5 4 4
symptoms
E U,Ang # 79.3 10.8 44.6 8.15 35.2 12.9 11.9 12.7 s
U contact 16 13 9 6 7 6 8 8
>/00 63.6 82.7 55.5 58 23.2 18.6 5.13
6 Eczema, U # 3 7 8 7 8 5 5 7 No
; U,Ang # 6.04 208 | 2.6 | 2.07 | 242 192 | 3.22 0.46 | Yes (7 years) tuna,
U contact 6 5 5 5 5 4 4.5 0 sole
8 e 9.38 0.49 2.09 0.25 2.10 0.19 0.62 0.16 | Yes (8 years) tuna,
6 5 5 4 5 3 4 0 sole
iti >/00 6.44 1.5 2.64 7.41 1.37 1.08 0.88
? VOijn ’ct:)’:ialcjt# 9 5 6 3 6 3 p 0 Yes (9 years) tuna

slgE — specific IgE; SPT — skin prick tests; U — urticaria; Ang — angiooedema; Resp-inhalation symptoms — respiratory symptoms triggered by inhalation;# — symptoms

triggered by ingestion of fish

para a amostra total (TO- 1,7,TI- 3,7;p=0,02) e Gru-
po | (TO-2,TI- 5;p=0,03);

iv) para o extracto do atum, um maior nimero de bandas no
Grupo | do que no Grupo I, mas apenas estatisticamente
significativo em T (Grupo | — 4,1, Grupo Il - 0,6; p=0,02).

No Quadro 4 apresenta-se a caracterizagao do perfil
de immunoblotting dos 9 doentes, mostrando as varias ban-
das dos diferentes alergénios dos peixes que foram iden-
tificadas em cada um.EmTO, foram reconhecidas, pelo soro
de todos os doentes, as bandas correspondentes as pro-
teinas Gad ¢ | e Gad m | no extracto de bacalhau.

Nos 3 doentes que adquiriram tolerancia parcial ao peixe
verificou-se em T negativagao dos TCP (p<0,05) e valores

meédios de IgE especifica significativamente mais baixos que nos

non-tolerants (0.7 vs. 4.2;p < 0.01). We also found the
disappearance of all the bands in the tuna extract, with
the exception of the 12-14 kDa band in patients 7 and
9. All patients who acquired tolerance had immunob-
lotting to tuna at T| with less than 2 bands (p < 0.05)
(Table 4).

In comparing SPT, sIgE and immunoblotting results
for the four fish extracts studied, we found a statis-
tically significant relationship between the mean
wheal diameter measurements in the SPT and the
slg at Tl to cod (rho = 0.70; p = 0.03) and tuna
(rho = 0.74; p = 0.02) and between the slgE values
and the number of bands at immunoblotting at T| to
salmon (rho = 0.83;p = 0.008) and tuna (rho = 0.81;
p=0.01).
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Quadro 3. Evolugdo dos valores médios de papula nos TCP e IgE

Grupo | (n=6) Grupo Il (n=3) Grupo | (n=6) Grupo Il (n=3)
TCP TCP
Extracto n . n . sIgE (kU/L) sIgE (kUI/L)
(diametro papula em mm) | (didametro papula em mm)
TO TI TO TI TO TI TO TI
Bacalhau I1,0% 7,7% 7,0 5,0 96,5* 30,9%# 38,4 3,04
Sardinha 8,8%# 5,9%# 5,3# 4,04 77,3%# 25, 1% # 5,2# |,6#
Salmio 7,7% 5,5% 53 3,3 69,0%# 17,6%# 3,9% I,1#
Atum 5,0 4,7 4,1 0,0 14,2# 12,3# |,6# 0,5#%
*diferencas significativas entre TO e T |, com p<0,05;
# diferencas significativas entre Grupo | e Grupo I, nos mesmos tempos, com p<0,05
Quadro 4. Caracterizagao do perfil de immunoblotting dos doentes alérgicos ao peixe (n=9)
Bandas proteicas identificadas
12-14 kDa 24-25 kDa 30-33 kDa 40-41 kDa 50-54 kDa 60-63 kDa
Doentes | T
Ba | At | Sar | Sal | Ba | At |Sar | Sal | Ba | At | Sar | Sal | Ba | At | Sar | Sal | Ba | At | Sar | Sal | Ba | At | Sar | Sal
Net. Ht - drea do pico da banda
TO | 77 [ I57 | I3 | 33 |60 | I5 [ 17| O 3213|1710 [24| 0 0 0 51 0 53 0 |92 (28 32| 0
TI | 68 | 118 | 98 | 103 | 48 13 ] 69 | 63 12 0 67 | 20 | 77 0 96 19 | 66 | 47 | 95 0 91 70 0 83
) TO | 38 | 40 0 0 51 16 17 0 37 | 20 0 0 18 19 9 0 15 0 0 0 18 16 0 0
TI 15 | 68 | 35 | 58 | 44 0 18 17 10 0 20 8 27 10 | 38 8 66 0 51 0 16 | 20 0 51
3 TO | 96 | 147 | 94 | 146 | 86 | O 51 4 55| 4 0 0 |5 | 0 33 9 89 0 0 o |12 0O 0 0
TI | 60 [ 110 | 87 | 81 | 2l 7 | 41 | 43|37 ]| 6 32 | 18|20 (22 | 75| 14|36 | 0 0 0 60 | 52 | 0 | 80
4 TO [ 118 | 152 | 103 | 116 | 95 15| 70 I 69 | 3I 35 0 60 | 52 | 50 0 87 0 65 0 113 | 33 | 47 13
TI [ 59 | 125 | 116 | 114 | 2I 5 49 | 44 | 55 5 38 13 | 32 17 | 91 17 | 56 0 99 0 90 | 40 0 86
s TO | 57 [ 113 | 118 | 157 | 4l 0 84 8 18 | 25 0 0 13 18 | 62 0 39 0 0 0 65 0 0 15
TI | 22 [ 118 60 | 76 | 23 0O |40 [ I3[ 17| O 28 6 | 28 [ 20 | 79 6 64 | 0 |84 | O 74 | 46 | 71 | 4l
6 TO | 20 [ 113 93 | 142 20 | O 55 0 10| 0 32| 0 6 141420 18| 0 0 | 28|34 |0 0 0
TI | 26 | 126 | 79 | 91 28 7 41 22 18 5 40 10 | 37 | 21 72 10| 72 0 84 0 95 | 64 0 82
v TO [ 150 | 11 6l | 113] 128 | 49 4 0 99 5 19 0 94 6 25 0 171 0 29 [ 22 | 135 O 21 0
TI 6 14 8 7 12 0 0 0 8 0 0 0 15 0 7 0 13 0 0 0 20 0 0 8
5 TO | 19| 0 0 2 4 0 0 0 | 0 0 0 0 0 0 0 | 0 0 0 6 0 0 0
Tl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 TO [ 23 | 33 | 8I 94 | 20 0 49 0 10 0 30 0 7 0 21 0 19 0 50 0 41 5 39 0
TI 18 | 32 I 15 19 0 7 0 18 0 0 0 I 0 0 0 29 0 30 0 55 0 0 13

T — tempo; TO — inicio do estudo; T| —apds 3 anos de follow-up; Ba — bacalhau; At — atum; Sar — sardinha; Sal — salmao
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Table 3. Evolution of the mean wheal values in SPT and IgE

Group | (n=6)

Group Il (n=3)
SPT

Group | (n=6) Group Il (n=3)

SPT

(wheal diameter in mm) (wheal diameter in mm) slgE (kUML) slgE (kUML)
TO Tl TO Tl TO TI TO TI
Cod 11.0* 1ol 7.0 5.0 96.5% 30.9%# 38.4 3.0#
Sardine 8.8*%# 5.9%# 5.3# 4.0# 77.3%# 25. 1% # 5.2# |.6#
Salmon 11/ 5.5% 53 3.3 69.0%# 17.6%# 3.9# I.1#
Tuna 5.0 4.7 4.1 0.0 14.2# 12.3# 1.6# 0.5#

* significant difference betweenTO and T1, with p<0.05;
# significant difference between Group | and Group lI, at the same times, with p<0.05

Table 4. Characterisation of the immunoblotting profile of the fish-allergic patients (n=9)

Patients Protein bands identified

12-14 kDa 24-25 kDa 30-33 kDa 40-41 kDa 50-54 kDa 60-63 kDa

Doentes

At Sar At | Sar Sar  Sal  Ba At  Sar At | Sar At Sar

Net. Ht — peak band area

; TO | 77 | I57 | 13 | 33 | 60 [ I5 (/7| O |32 | I3 |17]| 0 (24| 0 0 0 [ 51 0 [53]| 0 |92|28|32]| 0
TI | 68 | 118 98 | 103 | 48 | I3 | 69 | 63 | 12| O | 67 | 20 (77 | O | 96 | 19| 66 | 47 | 95| 0 [ 91 (70| O | 83
P TO | 38 | 40 | © 0 [ 51 16| 17| 0 |37]20] 0 0 181191 9 0 1510 0 0 18 16| 0 0
TI | 15| 68| 35| 58| 44| 0 18 | 17| 10| 0 | 20| 8 (27 (10| 38| 8 | 66| 0 |51 0 16 | 20| 0 | 51
; TO | 96 | 147 | 94 | 146 86 | 0 | 51 4 [ 55| 4 0 0[50 0 (33| 9 |8 ]| 0 0 0 (121 0 0 0
TI | 60 | 110 87 | 81 | 21 7 | 41 | 43| 37| 6 (32| 18| 20| 22| 75| 14]|36]| 0 0 0 [ 60| 52| 0 | 80
; TO | 18| [52 | 103|116 95 [ I5 (70 | [l | 69 | 31 | 35| 0 (60 (52 (50| 0 |87 | 0 | 65| 0 [[1I3|33]| 47|13
TI | 59 | 125|116 | 114] 21 5 149 | 44 | 55| 5 |38 | I3 |32 (17|91 |17 |56 ]| 0 |99 0 |9 |40 ]| 0 | 86
E TO | 57 | 113|118 157 | 41 0|84 ]| 8 18125 0 0 131862 0 |39]|0 0 0 [65| 0 0 15
TI | 22 | /18| 60| 76 | 23 | O (40 | I3 | /7| O | 28| 6 (28 (20 (79| 6 | 64| O |84 | 0 |74 | 46 | 71 | 4l
; TO | 20 | /13| 93 |142) 20| 0 (55| O o o0 |32]|0 6 14 (42| 0 18 | 0 0 (28 (34| 0 0 0
TI | 26 | 126 79 | 91 | 28 | 7 |41 | 22 | I8 | 5 |40 | 10 (37 (2] (72| 10| 72| O |84 | 0 [95|¢é4 ]| 0 | 8
v TO (150 11 | 61 [ 113|128 49 | 4 0|99 5 191 0 | 94| 6 [ 25| 0 (117 0 |29 |22 (I35 0 | 21 0
TI 6 141 8 7 1210 0 0 8 0 0 0 1510 7 0 131 0 0 0 (20( 0 0 8
5 TO | 19| 0 0 2 4 0 0 0 ! 0 0 0 0 0 0 0 ) 0 0 0 6 0 0 0
TI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 TO | 23 | 33 |81 |94 20| 0 49| O 10 0|30 7 0 | 21 0 191 0 |5 | 0| 4l 51390
TI |18 |32 |11 |15 19]| 0 7 0 18] 0 0 0 11 0 0 0 [29| 0 30| 0|5 |0 0 13

T — time; TO — study-start; T| — after 3 years of follow-up; Ba — cod; At — tuna; Sar — sardine; Sal — salmon
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doentes nao tolerantes (0,5 kU/L vs 12,3 kU/L; p<0,01), apre-
sentando todos valores de IgE especifica <0,89 kU/L (p<0,05)
para o atum (peixe tolerado). Estes doentes que adquiriram
tolerancia ao atum apresentavam,no immunoblottingemT |,um
numero médio de bandas significativamente menor que os nao
tolerantes (0,7 vs 4,2; p<0,01), verificando-se ainda desapare-
cimento de todas as bandas no extracto do atum, excepto a
de 12-14 kDa nos doentes 7 e 9. Todos os doentes que ad-
quiriram tolerancia apresentavam um immunoblotting em T |
para o atum com menos de 2 bandas (p<0,05) (Quadro 4).
Em relagao a comparacao dos resultados dos TCP, IgEs
e immunoblotting para os quatro extractos de peixe estu-
dados, observou-se uma correlagao estatisticamente sig-
nificativa entre os valores do didmetro médio de papula
nosTCP e de slgk emT| para o bacalhau (rho=0,70;p=0,03)
e atum (rho=0,74; p=0,02) e entre os valores de sIgE e o
numero de bandas no immunoblotting emT | para o salmao
(rho=0,83; p=0,008) e atum (rho=0,81;p=0,01).

DISCUSSAO

A idade da primeira manifestagao de alergia ao peixe
na populagdo estudada situou-se entre os 4 e |2 meses
de idade, o que nao é muito diferente dos 9 a 12 meses
reportados na literatura’. A idade mais precoce da pri-
meira reaccao alérgica ao peixe (4 meses) observada no
doente 10 (Quadro |) deveu-se a ingestao e/ou contacto
acidental com o peixe e nao a sua introdugao precoce na
dieta. Se este doente for excluido, a idade média do pri-
meiro contacto com o peixe e da primeira manifestagao
desta alergia € de 7,2 e de 8 meses, respectivamente.

A maioria dos doentes (66,6%) manteve sintomas de
alergia ao peixe ap6s 3 anos de seguimento, em concor-
dancia com o descrito na literatura, em que 80% destes
doentes persistem com alergia, 10 anos ap6s o diagnosti-
co inicial”.

A maioria dos doentes (88,8%) tinha concomitante-

mente eczema atépico e asma (44,4%), rinite (66,6%) ou

DISCUSSION

The age at onset of the first manifestation of allergy to
fish in the study sample ranged from 4 to 12 months of
age, which is not that different to the 9 to 12 months re-
ported in the literature’. The youngest age at the first al-
lergic reaction (4 months) was seen in patient 10 (Table I)
and was due to the accidental ingestion of and/or contact
with fish and not the early introduction of fish into the
diet. Excluding this patient, the mean age at first contact
with fish and the first manifestation of fish allergy was 7.2
and 8 months, respectively.

The majority of patients (66.6%) maintained symp-
toms of fish allergy after 3 years of follow-up, in agree-
ment with that described in the literature, in which 80%
of these patients maintain allergy 10 years after the initial
diagnosis’.

The majority of patients (88.8%) had concomitant
atopic eczema and asthma (44.4%), rhinitis (66.6%) or
rhinoconjunctivitis (22.2%), with sensitisation to mites,
pollens and dander, and no differences seen between
Groups | and Il. Another interesting aspect of the char-
acterisation of these patients was the presence of other
food sensitisations, such as crustaceans (44.4% patients)
and molluscs (all patients), with no differences seen be-
tween the two groups. All patients studied had other
atopic manifestations (respiratory allergy in 8/9 patients
and atopic eczema in 8/9), which is also documented in
the literature”.!>16:20,

The published series of patients with allergy to fish
often have multiple sensitisations, i.e.foodallergies, such as

7.20 which we also

allergies to crustaceans, molluscs and egg
saw in our study population.

The clinical manifestations upon exposure to fish
were similar in both groups, with the exception of two
Group | patients (3 and 4) who presented a more severe
clinical picture, with respiratory symptoms triggered by
inhalation of fish. This was not seen in any Group I

patient.
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rinoconjuntivite (22,2%), com sensibilizagao a acaros, po-
lenes e epitélios, ndo havendo diferengas entre os Grupos
| e ll. Outro aspecto interessante na caracterizagao destes
doentes foi a presenca de outras sensibilizagSes alimenta-
res,como aos crustaceos (44,4% doentes) e moluscos (em
todos os doentes), ndo havendo diferengas entre os 2
grupos.Todos os doentes do estudo tinham outras mani-
festagOes atopicas (alergia respiratoria em 8/9 doentes e
eczema atépico em 8/9 doentes), o que também esta bem
documentado na literatura’>'>!620,

As séries publicadas de doentes com alergia ao peixe
tém frequentemente multiplas sensibilizagdes, nomeada-
mente alimentares, como por exemplo aos crustaceos,

moluscos e ovo’20

, 0 que também se observou na nossa
populagao.

As manifestagoes clinicas apos a exposigao ao peixe
foram semelhantes nos dois grupos, excepto em 2 doentes
do Grupo | (doentes 3 e 4) que apresentaram uma clinica
mais grave, traduzida por sintomas respiratérios com a
inalacdo do peixe, o que nao se verificou em nenhum do-
ente do Grupo |l

Globalmente, observou-se uma diferenca no perfil de
sensibilizacao entre os doentes dos Grupos | e |l, traduzi-
do pelos trés métodos de avaliagio complementar de
alergia ao peixe:TCP, sIgE e immunoblotting. Em alguns casos,
nomeadamente em T |, verificou-se uma concordancia es-
tatisticamente significativa entre os valores de sIgk e TCP
e entre sIgE e nimero de bandas identificadas no immuno-
blotting. Nao se observou correlagao entre os valores dos
TCP e nimero de bandas identificadas no immunoblotting.

No perfil dos doentes tolerantes (Quadro 4), verificou-
-se que a banda proteica de 12-14 kDa foi reconhecida por
todos os doentes nos 4 extractos de peixe, o que esta de
acordo com o facto de corresponder a parvalbumina Gad
c 1, alergénio major e panalergénio do peixe®''?* Neste
estudo, tal como em outros anteriores, os doentes com
alergia ao peixe tinham alergia a mais do que uma espécie
de peixe, justificada pela existéncia de reactividade cruzada

entre as parvalbuminas das varias espécies®'0:2021242829,32

There was, overall,a difference in the sensitisation pro-
file in Groups | and Il evidenced by the three methods of
complementary fish allergy evaluation of SPT, sIgE and im-
munoblotting. In some cases, namely at Tl, there was a
statistically significant agreement between the sIgkE and SPT
values seen and between the sIgE and number of bands
identified in immunoblotting. There was no correlation
seen between the SPT values and the number of bands
identified in immunoblotting.

In the tolerant patients’ profiles (Table 1V), a protein
band of 12-14 kDa was recognised by all patients for the
four extracts of fish. This is in agreement with the fact
that this corresponds to parvalbumin Gad c |, a major
allergen and a fish pan-allergen®'"2* We found, similarly
to other authors, that patients with allergy to fish had
allergy to more than one species of fish, explained by
cross-reactivity between the parvalbumins of the various
species’10:2021.242829.32

The immunoblotting showed proteins of molecular
weight 30-33, 40-41, 50-54 and 60-63 kDa, identified in
some studies as agglomerates of parvalbumin or minor
allergens'®22, We underline that the patients who acquired
tolerance to tuna lost these heavy molecular weight bands
at Tl, considered in some studies as species-specific al-
lergens'?25,and maintained only the 12-14 kDa. This could
explain why they tolerate tuna but do not tolerate the
other fish studied, as these heavy molecular weight bands
persisted or only occurred atT| in immunoblotting of the
non-tolerated extracts. Therefore, the persistence and/or
appearance of these heavy molecular weight band proteins
at Tl could be associated with the persistence of allergy
to the extracts of fish analysed. However, the 12-14 and
24-25 kDa bands were never identified at T| only. The
Group | patients with more severe manifestations (patients
3 and 4) had more intense bands of 60-63 kDa for the cod
extract. Despite the reduced number of patients in our
study, this fact made us question if the immunoblotting
studies may play a part in evaluating the severity of symp-

toms and in the prognosis of these patients.
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O immunoblotting evidenciou proteinas de alto peso
molecular: 30-33, 40-41, 50-54 e 60-63 kDa, identificadas
em alguns estudos como aglomerados de parvalbumina
ou alergénios minor'%-22, De salientar que os doentes que
adquiriram tolerancia ao atum perderam estas bandas de
alto peso molecular em T1, consideradas em alguns estu-

1925 mantendo

dos como alergénios especificos de espécie
apenas a de 12-14 kDa, o que pode explicar que tolerem
0 atum, mas nao tolerem os outros peixes estudados, pois
estas bandas de alto peso molecular persistem ou surgem
apenas em T| no immunoblotting dos extractos nao tole-
rados. Portanto, a persisténcia e/ou aparecimento destas
proteinas de alto peso molecular em T| pode estar asso-
ciada a persisténcia de alergia aos extractos de peixe ana-
lisados. No entanto, as bandas de |2-14 e 24-25 kDa nun-
ca foram identificadas apenas em T1. Os doentes com
manifestacoes mais graves (doentes 3 e 4) do Grupo |
apresentaram bandas de 60-63 kDa mais intensas para o
extracto do bacalhau. Apesar do numero reduzido de
doentes, este facto levou-nos a questionar se os estudos
de immunoblotting nao poderao ter também um papel re-
levante na avaliagao quer da gravidade dos sintomas quer
no prognostico destes doentes.

Em todos os doentes, o atum foi o extracto que apre-
sentou valores mais baixos de sIgE, de didmetro médio de
papula nos TCP e foi o que apresentou menor nimero e
intensidade de bandas quer emTO quer emT | . Estes dados
poderao estar associados com o facto de o atum ter sido
o peixe mais tolerado pelos doentes que adquiriram to-
lerancia. De acordo com a literatura, o atum, devido a sua
constituicao, € um dos peixes com menor expressao de
parvalbumina (alergénio major do peixe), tornando-o um
dos mais bem tolerados’8!428.29.32,

Pelo contrario, o bacalhau foi o extracto para o qual
se verificaram valores de sIgE e de didmetro médio de
papula mais elevados, assim como um maior nimero de
bandas proteicas identificadas no immunoblotting. Estes da-
dos poderio estar relacionados com a elevada alergenici-

dade do bacalhau, devido a presenca de varias proteinas

In all patients, tuna was the extract which presented
the lowest sIgE values, mean wheal diameter in SPTs and
had the least number and intensity of bands at both TO
andT|. These data could be associated to tuna being the
fish most tolerated by patients who acquire tolerance.
According to the literature, tuna, owing to its constitu-
tion, is a fish with the least expression of parvalbumin
(major fish allergen), making it one of the most well
tolerated’:81428.29.32.

On the other hand, cod was the extract with the
highest sIgE values and mean wheal diameter, plus a
greater number of protein bands identified in immunob-
lotting. These data could be connected to cod’s high al-
lergenicity, which is due to the presence of several al-
lergenic proteins, including a higher expression of
parvalbumin Gad c |, which makes this fish one of the
least well tolerated”8!42829.33,

In all patients atT |, sIgE measurements and mean wheal
diameter in the SPTs dropped for all extracts, with a sta-
tistically significant drop seen for some.In T a lesser in-
tensity or loss of bands for some fish extracts was also
seen, more evident in patients who had acquired tolerance,
namely to tuna (Table 4).

Earlier studies have underlined the relationship be-
tween serum slgE concentration and allergic reactions
to foods. Sampson published two studies on the useful-
ness of sIgE in predicting a positive OCT in which all
patients were atopic. The first was published in 1997
and studied 196 children and adolescents with eczema,
50% of whom had asthma and rhinitis'®>. The second
was published in 2001 and studied 100 children and
adolescents with atopic eczema and food allergy'®. It
was found that a sIgE value of > 20 kU/L is associated
with > 95% PPV (positive predictive value) for a positive
OCT.

There is a later study with 2336 four-year-old chil-
dren, in which a sIgE value to cod of 4.7 kU/L was
associated with a > 95% probability of reported al-

lergic reactions'”. This latter study did not document
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alergénicas, incluindo uma maior expressao da parvalbu-
mina Gad c |, o que faz deste peixe um dos menos tole-
rados’/8 14282933

Em todos os doentes em T1, os valores de slgE e dia-
metro médio de papula nos TCP diminuiram para todos os
extractos, sendo uma diminuigdo estatisticamente signifi-
cativa para alguns deles. Todavia,emT|,também se verificou
uma menor intensidade ou perda de bandas para alguns
extractos de peixe, mais evidente nos doentes que adqui-
riram tolerancia, nomeadamente ao atum (Quadro 4).

Estudos anteriores tém enfatizado a relagao entre a
concentragao sérica de IgE especifica e reacgao alérgica
alimentar. Sampson publicou dois trabalhos sobre a utili-
dade da IgE especifica na previsio de uma PPO positiva,
em que todos os doentes eram atépicos. O primeiro foi
publicado em 1997: 196 criangas e adolescentes com ecze-
ma, das quais 50% com asma e rinite'>; e o segundo em
2001: 100 criangas e adolescentes com eczema atopico e
alergia alimentar'®, verificando que um valor de IgE espe-
cifica > 20 kU/L esta associada a um VPP (valor preditivo
positivo) > 95% para uma PPO positiva. Existe um estudo
posterior com 2336 criangas de 4 anos de idade, em que
um valor de IgE especifica para o bacalhau de 4,7 kU/L
estava associado a uma probabilidade > 95% de reacgoes
alérgicas reportadas'’.Este tltimo estudo nio documentou
as reacgoes alérgicas através de PPO, como Sampson, mas
através do relato dos pais das criangas. No nosso estudo,
verificou-se que todos os doentes que adquiriram tole-
rancia, nomeadamente ao atum, tinham valores de slgE
abaixo destes limiares. Em relagao aos outros extractos,
no Grupo I, verificou-se que muitos doentes tinham va-
lores de slgE inferiores aos limiares descritos e mantinham-
-se nao tolerantes para esses extractos. Por outro lado,
no Grupo | verificou-se que alguns doentes com valores
abaixo destes limiares persistiam com alergia ao peixe.

Independentemente dos valores de sIgE para o atum,
a presenca de proteinas de alto peso molecular identifica-
das no immunoblotting parece poder estar associada a per-

sisténcia de alergia a este peixe. Para além disso, os doen-

allergic reactions with OCT as Sampson did, but via
reports from the children’s parents. In our study, we
found that all patients who acquired tolerance, name-
ly to tuna, had slgE values under these limits. In terms
of the other extracts, in Group Il we found that many
patients had lower slgE values than the limits described
and continued non-tolerant to these extracts.In Group
I, however, we found some patients with values lower
than these limits maintained their fish allergy. Indepen-
dent of sIgE values to tuna, the presence of heavy mo-
lecular weight proteins identified in the immunoblot-
ting seems to be associated with the persistence of
allergy to this fish. Further, the patients who acquired
tolerance to tuna presented a significantly lower num-
ber of bands for this extract at T| than the non-toler-

ant patients did.

CONCLUSIONS

Despite the reduced size of our sample, the results
suggest that immunoblotting could be useful in diagnosis
(profile characteristics and association with clinical seve-
rity of symptoms) and, above all, in patient follow-up, in
that the sensitisation profile (drop in or even absence of
recognition of protein bands) seems to be different in
patients with acquisition of clinical tolerance, namely to
tuna.

Thus, the characteristics of the profile in immunoblot-
ting, such as the maintenance of numbers of bands and
maintenance of some heavy molecular weight bands, could
signify the likely persistence of allergy to fish and do away
with performing a (probably positive) OCT.
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tes que adquiriram tolerancia ao atum apresentaram um
nimero de bandas significativamente menor para este ex-

tracto em T| do que os nao tolerantes.

CONCLUSOES

Apesar da reduzida dimensao da amostra estudada, os
resultados obtidos sugerem que o immunoblotting podera
ser Util no diagndstico (caracteristicas do perfil e associa-
¢ao com gravidade clinica dos sintomas) e, sobretudo, no
seguimento dos doentes, na medida em que o perfil de
sensibilizagao (diminuicao ou mesmo auséncia de reco-
nhecimento de bandas proteicas) parece ser diferente nos
doentes com aquisi¢ao de tolerancia clinica,nomeadamen-
te no que diz respeito ao atum.

Assim, as caracteristicas no perfil de immunoblotting,
como a manutengao do niumero de bandas e a manutencao
de algumas bandas de alto peso molecular, poderao signi-
ficar a persisténcia provavel de alergia ao peixe e obviar a

realizagao de uma PPO provavelmente positiva.
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