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SUMMARY 
 
Seafood is an important food category in Europe, comprising fish, crustaceans, and molluscs. 
Allergies to fish and crustaceans were dealt with in the NDA opinion 2004. Molluscs are a 
large and diverse group, which includes some 100,000 species living in salt water, in 
freshwater and on land. Some molluscs are an important food source. Molluscs are used as an 
added ingredient in some processed foods like soups and sauces and in products like surimi. 
Case reports and patient series indicate that several molluscs, e.g. snail, oyster, clams, 
mussels, squid, abalone and octopus, can cause food allergic reactions, some of them life-
threatening. Prevalence of self-reported mollusc allergy ranges from about 0.15% (4/2716) in 
school children in France to about 0.4% (or 20% of all seafood allergic cases) in a household 
survey of 14,948 individuals in the US.  
 
A major allergen of most molluscs is the abundant muscle protein tropomyosin, which has 
been well characterised in several mollusc species. Tropomyosin is an allergen also found in 
crustaceans, dust mites, and cockroach and other insects. Characterised tropomyosins in 
molluscs and different crustaceans show similarities but also significant differences in 
allergenic structures. In addition to tropomyosin, there is evidence that molluscs contain a 
number of other allergens, but these are poorly defined. Serological and clinical cross-
reactivity between mollusc species, as well as between molluscs and crustaceans and house 
dust mite has been reported. Mollusc allergens do not cross-react with fish allergens. 
However, there is a possibility that patients reacting to fish infested with the parasite Anisakis 
might also react to molluscs due to cross-reactivity. 
 
Mollusc allergenicity is not reliably reduced by food processing. Tropomyosin allergenicity is 
heat-resistant. Although the allergenicity of some other mollusc allergens appears to be 
destroyed by heat treatment, there are also reports of increased allergenicity after heating. 
There is little information on the lowest dose of mollusc allergen that can cause a clinical 
reaction. In one double blind placebo controlled food challenge study with dried snail 
reactions were observed in the low hundred-mg range.  
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BACKGROUND 
 
Annex IIIa of Directive 2000/13/EC, as amended by Directive 2003/89/EC, establishes a list 
of ingredients that are known to trigger allergies or intolerances. The aforementioned 
Directive states that whenever the listed ingredients are used in the production of foodstuffs 
they must be labelled. 
 
Article 6, paragraph 11 of the same Directive requests that the list in Annex IIIa shall be 
systematically re-examined and, where necessary, updated on the basis of the most recent 
scientific knowledge.  
 
Furthermore, paragraph 11 states that Annex IIIa may be amended, in compliance with the 
procedure referred to in Article 20 (2), on the basis of a scientific opinion of the European 
Food Safety Authority. 
 
 
TERMS OF REFERENCE 
 
In accordance with Article 29 (1) (a) of Regulation (EC) N° 178/2002, the European 
Commission requests the European Food Safety Authority to provide a scientific opinion on 
the appropriateness for inclusion of molluscs and their eventual derived products in the list of 
food allergens set up in Annex IIIa of Directive 2000/13/EC, in the light of the most recent 
scientific evidence. 
 
 
ASSESSMENT 
 
The Panel decided to focus on the evidence basis upon which a decision on the 
appropriateness of inclusion under the Terms of Reference could be based. The Panel 
considers the decision whether or not to include molluscs a risk management task which is 
outside the remit of the Panel. 
 
 
1. INTRODUCTION 
 
There are more than 100,000 species of molluscs, which are second only to arthropods in the 
number and diversity of species. They live in salt water, fresh water and on land, and range in 
size from less than one millimetre to nearly 20 meters (giant octopus), and may weigh up to 
900 kg (giant squid, Architeuthis). Molluscs are commonly classified into eight classes, of 
which three are of particular importance as food (Table 1). The largest class, Gastropoda, can 
be divided into three subclasses and counts more than 70,000 species (Hickman et al., 2004). 
A mollusc species may have many subspecies.  
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Table 1.  Taxonomic classification of molluscs encountered in the food allergy 
literature* 

Phylum Mollusca 

Class Gastropoda 
Subclasses Prosobranchia 
(predominantly marine),  
Opisthobranchia (marine), 
Pulmonata (fresh-water and  
terrestrial) 

Small abalone (Haliotis diversicolor), red abalone (H. 
rufescens; H. rubra), abalone (H. midae), northern disk 
abalone (H. discus hannai), whelk (Hemifusus 
ternatana; Buccinum undatum; Neptunea arthritica), 
limpet (Patella piperata; P. vulgata), grand keyhole 
limpet (Fisurella maxima Sowerby); land snail 
(Euparipha pisana; Limax agrestis; Eobania 
vermiculata; Cernualla virgata; Helix aperta; H. 
terrestre; H. pomatia; H. aspersa aspersa; H. aspersa 
maxima; H. lucorum), turban shell (Turbo cornutus)  

Class Bivalvia Green mussel (Perna viridis), blue mussel (Mytilus 
edulis), mussel (M. galloprovincialis), scallop 
(Chlamys opercularis; C. nipponensis; Patinopecten 
yessoensis), Pacific oyster (Crassostrea gigas), Eastern 
oyster (C. virginica), clam (Lutraria philipinarum, 
Tapes decussates; T. japonica), razor clam (Tagelus 
plebius), cockle (Cardium edule), fan shell (Pinna 
atropurpurea) 

Class Cephalopoda Cuttlefish (Sepia madokai, S. latimanus, S. officinalis), 
squid (Toradodes pacificus, Loligo edulis, L. vulgaris, 
L. japonica, L. forbesi, L. opalescens, L. pealei), 
octopus (Octopus luteus, O. vulgaris) 

*After Hickman et al., 2004.  
 
In the literature dealing with food allergy, as well as in the literature giving food consumption 
data, molluscs are often grouped together with crustaceans under the term shellfish, and the 
implicated species are not listed at all or are sometimes given but without quantitative data. 
However, Mollusca constitute a separate Phylum, whereas Crustacea (shrimp, lobster, crab, 
and crayfish) constitute a class under another phylum, Arthropoda (Levinton, 2001; Hickman 
et al., 2004). Data on allergy to “shellfish” only are not informative when assessing the 
allergenicity of molluscs. Therefore, only literature giving information specifically on 
molluscs as a group or on specific species of molluscs has been considered. 
 
 
2. MOLLUSC CONSUMPTION AND ALLERGY IN EUROPE 
 
2.1 Mollusc consumption  
 
Molluscs are common food in most European countries. Consumption data specifically for 
molluscs are sparse. According to FAO food balance sheet data for “Molluscs and other 
products” amounts available for consumption during 2000-2002 in European countries range 
from zero to 22 g/d (FAO, 2006; http://www.fao.org/faostat/foodsecurity/index_en.htm). The 
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most popular mollusc food item seems to be oyster, with an annual consumption of more than 
3 million tonnes annually worldwide (Leung and Chu, 2001). In some countries, squid is an 
important seafood in terms of volume consumed. In Europe, squid is consumed in particular 
in the Mediterranean region, Portugal, and the Atlantic island communities of Spain like the 
Canary Islands. Great regional differences in terms of mollusc species and quantities 
consumed are likely. Molluscs are widely used in gourmet food. Their use as an added 
ingredient appears to be limited, but they can be found in some processed foods like soups 
and sauces and in products like surimi. 
 
2.2. Routes of exposure 
 
Food allergic reactions after ingestion of molluscs are the major concern. However, it should 
be noted that for molluscs, like for crustaceans and finfish, skin allergy (contact urticaria) and 
respiratory allergy may also develop (NDA, 2004). In some mollusc-processing workplaces, 
respiratory as well as cutaneous allergy to various molluscs has been a considerable problem 
(Garcia-Abujeta et al. 1997; Tomaszunas et al., 1988; Goday Buján et al., 1991; Desjardins et 
al. 1995; Glass et al., 1998; Goetz and Whisman, 2000; Tabka et al., 1998). Some cases of 
mollusc-elicited occupational asthma have been verified by specific inhalation challenges 
(Desjardins et al., 1995; Goetz and Whisman, 2000). Also in the non-workplace setting, 
inhalation of vapour from cooking squid (Carillo et al., 1992), mussels (Nava et al., 1983) or 
snail (Guilloux et al., 1998) has been reported to trigger immediate respiratory symptoms. 
 
 
3. FREQUENCY 
 
3.1.1 Prevalence of mollusc allergy  
 
3.1.1.1 Data on mollusc allergy - considerations on reliability 
 
For the interpretation of data published, it must be kept in mind that test positivity (e.g. skin 
prick test (SPT) or serum specific IgE) does not mean that clinical food allergy is also present 
(NDA, 2004). Further, it must be pointed out that adverse reactions to molluscs, in particular 
gastroenteritis-like symptoms may be caused by infectious agents or toxins e.g. algal toxins in 
blue mussels (Aasen et al., 2005; Hungerford, 2005; Myrmel et al., 2004; Prato et al., 2004; 
Lopata and Potter, 2000), which is a source of error particularly in studies of self-reported 
reactions against molluscs.  
 
For assessment of cross-reactivity, it should be noted that the in vitro techniques often do not 
allow a clear distinction whether IgE to two different foods is present as a result of 
independent sensitisation to the two foods (i.e. dual sensitisation), or because IgE resulting 
from sensitisation to one food also reacts with another food (i.e. cross-reactivity). 
Furthermore, when several foods cross-react, there may be different allergens on the 
molecular level causing cross-reactivity between the different pairs of food, as has been 
demonstrated with snail, mite and shrimp (van Ree et al., 1996a). 
 
In studies on sensitization and clinical reactivity, because molluscs often do not cross-react, 
the absence of reaction to one or a few molluscs used for testing does not exclude the 
presence of sensitization and clinical allergy to other molluscs.  
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The Panel could only identify two published reports of double blind placebo controlled food 
challenge (DBPCFC) with molluscs, one positive report (2/4 patients positive) with snails 
(Pajno et al., 2002) and one with only negative results (0/9 patients positive) with squid 
(Castillo et al., 1997). 
 
3.1.1.2 Allergy to molluscs in the general population 
 
In a cross-sectional, questionnaire-based survey of food allergy in 3500 non-challenged 
children in 150 classes from eight schools in a French city (Rancé et al., 2005), information 
was obtained for 2716 children. Two cases (0.8% of allergic cases) reported allergy to 
mussels, one case (0.4% of cases) to snails and one case to oysters, giving a population 
prevalence of self-reported mollusc allergy of about 0.15% (4/2716).  
 
Sicherer et al. (2004) performed a nation-wide random cross-sectional telephone survey of 
prevalence of seafood allergy in the United States using a standardised questionnaire. Fish or 
shellfish allergy was determined according to report of convincing symptoms and physical 
evaluations, using a classification system with 9 categories for type of evidence and level of 
likeliness. A total of 5529 households completed the survey (67.3% participation rate), 
representing a census of 14,948 individuals. Although “shellfish” was used as a major food 
group, some data are given specifically on molluscs. Sixty-seven persons reported reactions to 
scallops, clams, oysters, or mussels, representing about 0.4% of the study population 
(67/14,948) and 20% of all doctor-diagnosed or “convincing” seafood allergy.  
 
Self-reporting usually gives a too high estimate of food allergy prevalence (Altman and 
Chiaramonte, 1997).  
 
3.1.1.3 Prevalence of mollusc allergy - patient series of adults and children 
 
In studying adult food allergic patients in Gran Canaria, Spain, Castillo et al. (1996) found 
that of 142 food sensitised individuals, 120 reported clinical symptoms after ingestion of one 
or more foods. Of these, 33 (27.5%) reported allergy to squid (second most common food 
allergen after shrimp), 12 (10%) to oyster, 10 (8%) to clam, and 10 (8%) to mussel.  
 
Among 163 severe food allergic reactions mainly from France reported by the Allergy 
Vigilance Network (about 300 participating allergologists) in 2001, six (3.8%) were caused 
by molluscs (Moneret-Vautrin et al., 2002). In a similar report of 107 lethal or near-lethal 
reactions for 2002, the term “shellfish” is used without further specifications, except that five 
cases of reactions to snails are specified (4.7% of all reactions) (Moneret-Vautrin et al., 
2004). 
 
Crespo et al. (1995a) studied 355 children with food allergy in Spain. Based on clinical 
history, skin prick tests and specific IgE, molluscs caused 1.6% of 608 allergic reactions. Of 
the 355 presumed food allergic patients, 24 reacted to shellfish; 23 of these were allergic to 
crustaceans and 10 to molluscs, and 9 of 10 children allergic to molluscs were also allergic to 
crustaceans. 
 
In a survey of food hypersensitivity among allergy clinic patients in Baltic countries (n=1139; 
17 clinics from 15 cities), participants filled in a questionnaire in which 86 foodstuffs were 
listed. Hypersensitivity to clam was indicated by 6.2%, to oyster by 3.2%, and to snail by 
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1.4% of the participants. It should be noted that fewer than 50% of the patients had ever eaten 
clam, oyster or snail (Eriksson et al., 2004).   
 
In a report on 67 consecutive anaphylaxis cases from a immunology/allergy centre in 
Singapore (Thong et al., 2005), 30 cases were caused by food, and 11 of these (36.7%) were 
caused by molluscs (limpet and abalone).  
 
 
4. CLINICAL FEATURES 
 
4.1 General clinical manifestations of mollusc food allergy 
 
Zinn et al. (1997) studied in detail symptoms reported in a cohort of 105 individuals who had 
experienced adverse reactions to various seafoods. Symptoms were found almost identical for 
crustaceans, molluscs and fish, consistent with findings by O’Neil et al. (1993) and Daul et al. 
(1993), and largely similar to allergic reactions reported to other foods (NDA, 2004). 
However, there are a number of reports on house dust mite-allergic patients who appear to 
present with severe asthma as a dominant symptom after ingestion of molluscs (Carrillo et al., 
1991 and 1994; Castillo et al., 1994; Azofra and Lombardero, 2003). Case reports suggest 
that asthmatic symptoms are particularly common in reactions against snails in mite-
sensitised patients (de Maat-Bleeker et al., 1995; Amoroso et al., 1988; Azofra and 
Lombardero, 2003; Pajno et al., 2002; Meglio et al., 2002; De la Cuesta et al., 1989; van Ree 
et al., 1996a; Peroni et al., 2000; Tomás et al., 1997). 
 
Anaphylactic reactions and death have been reported in mollusc-allergic patients (Table 2).  
 
Molluscs, specifically cuttlefish (Caffarelli et al., 1996), squid (Dohi et al., 1991), abalone 
(Dohi et al., 1991), Sulculus Supetexta and Turbo Cornutus (Juji et al., 1990), oyster (Maulitz 
et al., 1979) and snail (Longo et al., 2000) have been implicated in food-dependent exercise-
induced anaphylaxis.  
 
Table 2.  Case reports and patient series of allergic reactions upon ingestion of 
molluscs 
 

Mollusc species Patients Symptoms Reference 

Limpet Five patients (two females, 
three males) age 23-46 yrs  

Anaphylactic reaction, dominated 
by bronchospasm  

Azofra and 
Lombardero, 2003,  
Spain 

Limpet Three males, one female, 
age 8 – 24 yrs 

Anaphylaxis, dominated by 
bronchospasm 

Carillo et al., 1994, 
Spain 

Limpet Woman 22 yrs, man 29 yrs Urticaria, angioedema, severe 
asthma, anaphylaxis 

Carrillo et al., 1991, 
Spain 

Limpet Male age 20, female age 26 Anaphylaxis Joral et al., 1997, Spain

Limpet Five patients Severe asthma, anaphylaxis  Castillo et al., 1994, 
Spain 

Limpet Two patients Asthma De la Cuesta et al., 
1989, Spain 

Limpet, abalone Eleven patients Anaphylaxis Thong et al., 2005, 
Singapore 
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Grand keyhole 
limpet 

Boy 3 years, boy 9 years, 
boy 11 years, girl 11 years, 
man 27 years 

Angioedema; urticaria; 
anaphylaxis, respiratory failure  

Morikawa et al., 1990, 
Japan 

Grand keyhole 
limpet and abalone 

Three females, 8 males, 7-
49 years 

Shock, respiratory failure, 
dyspnoea, urticaria, angioedema, 
vomiting 

Maeda et al., 1991, 
Japan 

Abalone Girl 17 years Exercise-induced generalized 
symptoms Dohi et al., 1991, Japan

Clam One patient Anaphylaxis Moneret-Vautrin et al., 
2002, France/Belgium 

Clam 10 cases Clinical hypersensitivity Castillo et al., 1996, 
Spain 

Cockles One patient Anaphylaxis Moneret-Vautrin et al., 
2002, France/Belgium 

Snail Two males age 12 and 13  Severe asthma  Tomás et al., 1997, 
Portugal 

Snail Two children Asthma, urticaria, vomiting Meglio et al., 2002, 
Italy 

Snail Girl 16 years Asthma, generalized urticaria De Maat-Bleeker et al., 
1995, The Netherlands 

Snail One case Death, anaphylaxis Pumphrey, 2004, Great 
Britain 

Snail  Twenty-eight patients Anaphylaxis, asthma, urticaria, 
rhinitis 

van Ree et al., 1996a, 
The Netherlands 

Snail One student Death, anaphylaxis 
Wu and Williams, 
2004, China (Hong 
Kong) 

Snail  Five females, five males, 
11-70 years 

Severe bronchospasm, 
angioedema, urticaria, diarrhoea 

De la Cuesta et al., 
1989, Spain 

Snail Four patients 9-50 years Asthma Grembiale et al., 1996, 
Italy 

Snail  Seven patients Asthma, face oedema, 
anaphylactic shock 

Guilloux et al., 1998 
France 

Snail Boy 14 years Exercise-induced anaphylaxis, 
seizures 

Longo et al., 2000, 
Italy 

Snail Girl 12 years Urticaria, swelling of the lips, 
anaphylaxis 

Peroni et al., 2000, 
Italy 

Snail Three girls 9, 12, 13 years, 
one boy 12 years Severe asthma, anaphylaxis  Pajno et al., 2002, Italy 

Snail Boys 8 and 10 years Facial oedema, asthma Petrus et al., 1997, 
France 

Snail Seven patients 

Anaphylaxis, asthma, urticaria, 
facial oedema, swelling/ 
induration at former Der p 
hyposensitisation site 

Vuitton et al., 1998, 
France 

Snail Four patients Anaphylaxis Didier et al., 1995, 
France  

Snail Twelve patients  Severe anaphylaxis, asthma, 
dyspnoea 

Banzet et al., 1992, 
France 

Snail 36 patients, boys and girls, 
10 to 18 years Asthma Palma Carlos et al., 

1985, Portugal 
Snail One patient Anaphylaxis Moneret-Vautrin and 
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Kanny, 1995, 
Belgium/France 

Snail One patient Anaphylaxis Moneret-Vautrin et al., 
2002, Belgium/France 

Snail Five patients Anaphylaxis or laryngeal oedema Moneret-Vautrin et al., 
2004, Belgium/France 

Snail Fourteen patients Severe asthmatic crisis , urticaria, 
angioedema 

Ardito et al., 1990, 
Italy 

Oyster Three patients Anaphylaxis Moneret-Vautrin et al., 
2002, Belgium/France 

Oyster Male 31 years Exercise-induced food 
anaphylaxis 

Maulitz et al., 1979, 
USA 

Oyster Female 54 years Anaphylaxis shock González Galán et al., 
2002, Spain 

Oyster 12 cases Clinical hypersensitivity Castillo et al., 1996, 
Spain 

Mussel Eleven adults age 18-50   
years 

Angioedema, urticaria, 
nausea/vomiting/diarrhoea, 
rhinitis, asthma  

Nettis et al., 2001, Italy

Mussel Two children Anaphylaxis Novembre et al., 1998, 
Italy 

Mussel Ten cases Clinical hypersensitivity Castillo et al., 1996, 
Spain 

Mussel One case  Anaphylaxis Pastorello et al., 2001, 
Italy 

Mussel One case  Anaphylaxis Cianferoni et al., 2001, 
Italy 

Scallops 
Grouped with patients  
reacting to shrimp and 
crab, no specific data 

Anaphylaxis Kemp et al., 1995, 
USA 

Turban shell Girl 17 years Exercise-induced anaphylaxis Juji et al., 1990, Japan 

Squid  Five males, two females, 
14-42 years 

Asthma, urticaria/angioedema, 
nausea/vomiting/ diarrhoea, rhino-
conjunctivitis 

Carillo et al., 1992, 
Spain 

Squid 33 cases Clinical hypersensitivity Castillo et al., 1996, 
Spain 

Squid One child Anaphylaxis Miyake et al., 1987, 
Japan 

Squid Boy 6 years Angioedema, asthma Petrus et al., 1999, 
France 

Squid Girl 18 years Exercise-induced generalized 
symptoms Dohi et al., 1991, Japan

Cuttlefish Girl 14 years Dyspnoea, hoarseness, facial and 
neck swelling, diffuse urticaria 

Caffarelli et al., 1996, 
Italy 

Cuttlefish Girl 10 years, two 
occasions Urticaria, anaphylaxis Shibasaki et al., 1989, 

Japan 
 
 
4.2 Natural history of mollusc sensitisation 
 
There are a few data on the age of onset and the lifetime course of mollusc allergy, but a 
number of case reports and patient series (Table 2) suggest that many of the reactions occur in 
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school age children and young adults. The youngest case reported was a three year-old boy 
reacting to grand keyhole limpet. Thus, the age distribution of mollusc allergy appears to be 
different from that seen with eggs and milk and some other foods associated with onset of 
allergy in early infancy, probably due to the later introduction of molluscs into the diet. 
 
 
5. IDENTIFIED MOLLUSC ALLERGENS  
 
The protein tropomyosin has been documented as a major allergen in many molluscs (Leung 
et al., 1996; Chu et al., 2000) as well as crustaceans (Shanti et al., 1993; Daul et al., 1994; 
Leung et al., 1994), and a minor allergen in one mollusc, i.e. snail (Asturias et al., 2002). 
Tropomyosin is a water soluble and heat stable 34-36 kDa protein (Subba Rao et al., 1998) 
which has numerous isoforms (Rethinasamy et al., 1997; Ishimoda-Takagi et al., 1986) but is 
highly conserved and present in muscle and non-muscle cells.   
 
Tropomyosin has been identified as an allergen and has to varying degrees been characterised 
at the protein and DNA levels in a number of mollusc species (formal allergen name in bold 
when given): garden snail (Helix aspersa) Hel as 1 (Asturias et al., 2002); clam (Chlamus 
nobilis) Chl n 1 (Chu et al., 2000); oyster (Crassostrea gigas) Cra g 1 (Ishikawa et al., 1997; 
1998a; 1998c; Leung and Chu, 2001); abalone (Haliotis discus, H. midae, H. rufescens, H. 
asinia) Hal d 1, Hal m 1, Hal r 1 (Lu et al., 2004; Chu et al., 2000; Lopata et al., 1997); 
mussel (Perna viridis) Per v 1 (Chu et al., 2000); fan shell (Pinna atropurpurea) (Leung and 
Chu, 1998); scallop (Mimachiamys nobilis) Mim n 1 (Lu et al., 2004; Leung and Chu, 1998; 
Goetz and Whisman, 2000); squid (Todarodes pacificus) Tod p 1 (Miyazawa et al., 1996; 
Leung and Chu, 1998); octopus (Octopus luteus) (Leung and Chu, 1998); common whelk 
(Buccinum undatum) (Lee and Park, 2004; Leung and Chu, 1998); turban shell (Turbo 
cornutus) Tur c 1 (Ishikawa et al., 1998b).  
 
Variation in tropomyosin epitopes, suggesting the presence of both common and more or less 
species-specific epitopes (Ayuso et al., 2002a; Leung and Chu, 2001; Chu et al., 2000; 
Ishikawa et al. 1998a, 1998b), is discussed below. Tropomyosin allergen sequences can be 
retrieved from the GenBank database (Chu et al., 2000).  
 
Importantly, tropomyosin is not the only mollusc allergen. Evidence for non-tropomyosin 
allergens has been reported in oyster (Crassostrea gigas) ( Leung et al., 1996; Leung and 
Chu, 1998), abalone (Haliotis discus hannai) (Choi et al., 2003; Morikawa et al., 1990; 
Maeda et al., 1991), limpet (Azofra and Lombardero, 2003; Morikawa et al., 1990; Maeda et 
al., 1991), fan shell (Leung and Chu, 1998); scallop (Leung et al., 1996; Leung and Chu, 
1998; Goetz and Whisman, 2000; Goetz and Whisman, 1990), squid (Todarodes pacificus) ( 
Leung et al., 1996; Leung and Chu, 1998), cuttlefish (Sepia esculenta) (Lin et al., 1993), 
octopus (Leung et al., 1996; Leung and Chu, 1998), common whelk (Buccinum undatum) 
(Lee and Park, 2004; Leung et al., 1996; Leung and Chu, 1998), pen shell (Pinna 
atropurpurea) (Leung et al., 1996) and snail (Amoroso et al., 1988; Guilloux et al., 1998; 
Asturias et al., 2002; Martins et al., 2005). In snail, tropomyosin is a minor allergen (Asturias 
et al., 2002). Some of the putative non-tropomyosin allergens (e.g. hemocyanin (Mistrello et 
al., 1992; Morikawa et al., 1990; Maeda et al., 1991; Juji et al., 1990; Koshte et al. 1989), 
myosin heavy chain (Martins et al., 2005), arginine kinase (Yu et al., 2003; Binder et al., 
2001) and amylase (Azofra and Lombardero, 2003)), may constitute more or less “private” 
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allergens (Carrillo et al. 1991, 1994; Azofra and Lombardero, 2003), whereas other non-
tropomyosin candidate allergens may be more broadly cross-reactive allergens. 
 
 
6. CROSS-REACTIVITIES  
 
6.1 Cross-reactivity between molluscs 
 
Epitopes of high similarity have been demonstrated in tropomyosins from different mollusc 
species (Ivanciuc et al., 2002; Ayuso et al., 2002a; Leung and Chu, 2001; Chu et al., 2000; 
Ishikawa et al. 1998a, b), and many examples of cross-reactivity between molluscs in vitro, in 
skin prick testing and clinically have been published (Asturias et al., 2002; Choi et al., 2003; 
Chu et al., 2000; Tanaka et al., 2000; Martinez et al., 1997; Maeda et al., 1991; Miyake et al., 
1987; van Ree et al., 1996a, b; Wu and Williams, 2004; Lopata and Potter, 2000; Lopata et 
al., 1997; de Maat-Bleeker et al., 1995). In the presence of reactivity to one mollusc species, 
reactivity to other species can therefore be expected. However, cross-reactivity between 
molluscs has often been found to be limited. Clinical cross-reactivity between only a limited 
number of mollusc species has often been observed, and molluscs in terms of cross-reactivity 
tend to fall into a number of loosely defined clusters that to some extent but not always reflect 
the taxonomic classification (Carrillo et al., 1991, 1992, 1994; Shibasaki et al., 1989; Castillo 
et al., 1994; Azofra and Lombardero, 2003; de la Cuesta et al., 1989; van Ree et al., 1996a; 
Lee and Park, 2004; Choi et al., 2003).  
 
Among individuals reacting to scallops, clams, oysters, and mussels (n=67) in the study of 
Sicherer et al. (2004), 34 (51%) reacted to 1, 13 (19%) to 2, 5 (8%) to 3, and 15 (22%) to all 
four species. In the study of Wu and Williams (2004) from Hong Kong, the sensitisation rate 
to different molluscs in 70 patients sensitised to shellfish was 13% for scallop, 16% for clam, 
21% for oyster, 32% for abalone, and 45% for limpet. Further, whereas sensitisation to 
scallop gave a probability of sensitisation to limpet of 0.88, sensitisation to oyster gave a 
probability of sensitisation to clam of only 0.33. These numbers, as well as numbers from 
other studies (Zinn et al., 1997; Lopata et al., 1997) and the clinical observations referred to 
above, indicate substantial differences in clinical allergy as well as sensitisation to different 
molluscs in the same individual, consistent with limited cross-reactivity (Wu and Williams, 
2004).  
 
Studies at the molecular level, demonstrating that mollusc tropomyosins do not always have 
IgE-binding epitopes in the same regions, support the notion that cross-reactivity between 
molluscs is limited compared to cross-reactivity between crustaceans (Chu et al., 2000; 
Ishikawa et al., 1998a, b, c, and 1999). 
  
In relation to land and sea snails, van Ree et al. (1996a) found no significant difference in 
allergens between land and sea snails, whereas Vuitton et al. (1998) found that only 4 out of 7 
patients with clinically manifest allergy to terrestrial snails also reported reactions upon 
eating sea snails.  
 
6.2 Cross-reactivity between molluscs and crustaceans 
 
Cross-reactivity between molluscs and crustaceans clinically (Castillo et al., 1997; Carrillo et 
al., 1992; Vuitton et al., 1998; Ishikawa et al., 1998 a and b; Ishikawa et al., 1999; Lehrer and 
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McCants, 1987) or serologically (Asturias et al., 2002; Carillo et al., 1992; Shibasaki et al., 
1989; McCants and Lehrer, 1986; Goetz and Whisman, 1990, 2000; Leung and Chu, 1998, 
2001; Leung et al., 1996; Miyazawa et al.,1996; Koshte et al., 1989; Santos et al., 1999; 
Petrus et al. 1999; Lee and Park, 2004; Lin et al., 1993; Choi et al., 2003; DeWitt et al., 2004; 
van Ree et al., 1996b; Wu and Williams, 2004) is reported in many publications and must be 
expected in medical practice. 
 
However, in individual patients, cross-reactivity between molluscs and crustaceans is not 
always found. Of 61 clinically mollusc allergic individuals, only 8 (13%) showed IgE-binding 
against crustaceans or fish (Lopata and Jeebhay, 2001). Analogous to the separation of 
molluscs into clusters with limited cross-reactivity, cross-reactivity between molluscs and 
crustaceans is often restricted to a few species of crustaceans and molluscs. There are several 
reports of individuals reacting clinically to both to some mollusc and some crustacean, for 
example squid and shrimp (Carrillo et al., 1992), while tolerating other crustaceans and 
molluscs, and a similar situation is reported with regard to serological cross-reactivity 
(Carrillo et al., 1992, 1994; Castillo et al., 1994; Ishikawa et al., 1998b). In the study of 
Sicherer et al. (2004), only forty-one persons (14%) with shellfish allergy reported allergy to 
both one or more crustaceans and one or more molluscs. Wu and Williams (2004) at a 
university clinic performed skin testing with different molluscs and crustaceans in 84 
consecutive patients reporting shellfish allergy. Of 70 patients with positive shellfish tests, 
roughly one third (25) were sensitised to crustaceans only, roughly one third (27) were 
sensitised to both crustaceans and molluscs, and roughly one third (18) were sensitised to 
molluscs only. Ninety percent of patients were dust mite sensitised, which may have 
increased apparent cross-reactivity between crustaceans and molluscs. Notably, even in the 
presence of cross-sensitisation to other molecules (van Ree et al., 1996b), sensitisation to 
tropomyosin in one allergenic food, e.g. snail, is not always accompanied by sensitisation to 
tropomyosin in another allergenic food, e.g. shrimp. 
 
The extent to which mollusc allergy may be secondary to crustacean allergy (or mite or 
cockroach allergy, is somewhat uncertain, but the numbers cited above indicate that it is 
limited. However, Laffond Yges (1996) reports on 38 patients, of which 25 were found to be 
sensitized to both crustaceans and molluscs, 12 to crustaceans only, and only 1 to molluscs 
only. Further, Crespo et al. (1995b) found that of 24 shellfish allergic children, 23 were 
allergic to crustaceans, while 10 were allergic to molluscs. Nine of the ten children allergic to 
molluscs were, according to the authors, equally allergic to crustaceans. These findings 
suggest that crustacean allergy could sometimes be the primary allergy in patients reacting 
against molluscs. However, cross-inhibition studies sometimes suggest dual sensitisation 
(Goetz and Whisman, 1990, 2000; van Ree et al., 1996a). Primary mollusc sensitisation has 
been described in relation to cross-reactivity with mites (Martins et al., 2005; van Ree et al., 
1996a).  
 
The limited cross-reactivity between molluscs and crustaceans may reflect a substantial 
diversity of mollusc allergens, which complicates also cross-reactivity patterns.  
 
6.3 Cross-reactivity of molluscs with house-dust mite, cockroach and helminths  
 
A number of examples of concomitant clinical hypersensitivity or in vitro IgE-binding 
between crustaceans, molluscs, insects, arachnids and nematodes suggest that there is one or 
more cross-reactive allergens causing clinical cross-reactivity between invertebrates of the 
phyla Mollusca and Arthropoda and insects like cockroach (Azofra and Lombardero, 2003; 
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Ayuso et al., 2002b; Banzet et al., 1992; Barberio et al., 1992; Carrillo et al., 1991, 1992; 
Castillo et al., 1994; Crespo et al., 1995b; Martinez et al., 1997; Pascual et al., 1997; Petrus et 
al., 1997, 1999; Reese et al., 1999; van Ree et al., 1996a and b; O’Neil et al., 1985; Witteman 
et al., 1994; Koshte et al., 1989). Clinically relevant cross-reactivity between molluscs and 
house-dust mite has been described in particular for snail and mite (see below), but also for 
e.g. limpet and mite (Azofra and Lombardero, 2003). Sometimes crustaceans are also 
involved, and the term “mite-crustacean-mollusc-syndrome” (Milben-Krustazeen-Mollusken-
Syndrom in German) has been used (Kütting and Brehler, 2001).  
 
The dust mite allergens Der p 10, Lep d 10 and Der f 10 (Aki et al., 1995; Asturias et al., 
1998) and cockroach (Periplaneta americana and Blatella germanica) allergens Per a 7 and 
Bla g 1 (Asturias et al., 1999; Santos et al., 1999; Pomes et al., 1998) are tropomyosins. 
Tropomyosin is a major allergen in mites (Aki et al., 1995). Tropomyosins of several mollusc, 
mite, and insect species share similar epitopes, and show an overall sequence identity of about 
50-60% (Ivanciuc et al., 2002; Leung and Chu, 2001; Santos et al., 1999; Aki et al., 1995; 
Daul et al., 1994; Leung et al., 1994; Shanti et al., 1993; Jeong et al., 2004; Ayuso et al., 
2002a and b). However, as indicated above, there are a number of not yet well described non-
tropomyosin allergens in molluscs, and there are indications that these non-tropomyosin 
allergens play sometimes a dominant role in cross-reactivity between molluscs and house-dust 
mite, cockroach and other insects (Guilloux et al., 1998; van Ree et al., 1996a). 
 
6.3.1 Snail and mite allergy  
 
A strong association between house dust mite allergy and snail allergy has been reported by 
several investigators (Palma Carlos et al., 1985; Ardito et al., 1990; Martins et al., 2005; 
Banzet et al., 1992; Barberio et al., 1992; De Maat-Bleeker et al., 1995; Azofra and 
Lombardero, 2003; Peroni et al., 2000; van Ree et al., 1996a and b; Didier et al., 1995; Pajno 
et al., 2002, 1994; Vuitton et al., 1998; Longo et al., 2000), and can be said to be part of the 
“mite-shellfish-mollusc-syndrome” (see above). Although there is evidence for primary 
sensitisation to snail in some patients (Martins et al., 2005; van Ree et al., 1996a), primary 
sensitisation appears most often to be against mite in the studies referred to. Asthma appears 
to be a prominent symptom after ingestion of snails, perhaps reflecting the airways as the 
primary reactive organ in mite allergy. 
 
Tropomyosin (Der p 10) appears to play only a minor role in snail-mite cross-reactivity 
(Guilloux et al., 1998; van Ree et al., 1996a and b; Asturias et al., 2002). Multiple allergens 
seem to be involved (van Ree et al., 1996a; Martins et al., 2005), e.g. possibly Der p 4 
(amylase), Der p 5, Der p 7, and hemocyanin (Mistrello et al., 1992). Hemocyanin occurs in 
two Phyla of invertebrates (Mollusca and Arthropoda) and represents 90-98% of hemolymph 
protein content (Ellerton et al., 1983).  
 
6.3.2 The fish parasite Anisakis simplex and mollusc allergy 
 
Since about 1990, fish parasites of the genus Anisakis have been recognised to contribute to 
fish-related allergic reactions including anaphylaxis (Kasuya et al., 1989, 1990; Audicana et 
al., 1995; Purello-D’Ambrosio et al., 2000). The ingestion of seafood contaminated with 
third-stage Anisakis larvae can induce a specific IgE response and elicit a reaction, usually 
urticaria but sometimes anaphylaxis. Whereas in most cases live Anisakis larvae may be 
necessary to induce sensitisation (Baeza et al., 2004), reactions can be elicited even when the 
fish is cooked. An association between Anisakis sensitisation and Ascaris, Daphnia, 
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chironomids, dust mites, Atlantic shrimp, and German cockroach has been described 
(Kennedy et al., 1988; Pascual et al., 1997; Johansson et al., 2001). There are clinical 
observations suggesting cross-reactivity between crustaceans (shrimp), molluscs (oysters in 
the case cited) and Anisakis (González Galán et al., 2002). There is, in theory, a possibility 
that individuals reacting clinically to fish because of Anisakis infestation might also react to 
mollusc (and possibly crustaceans), which would appear as fish-mollusc cross-reactivity.   
 
The notion of clinical cross-reactivity between molluscs, crustaceans and Anisakis, possibly 
caused in part by tropomyosin, is supported also by in vitro immunological studies (Pascual et 
al., 1997; Martinez et al., 1997; Asturias et al., 2000) and sequence homology data (Ayuso et 
al., 2002b; Ivanciuc et al., 2002). However, Anisakis has several other allergenic molecules 
than tropomyosin (Martinez et al., 1997; Arlian et al., 2003; Caballero and Moneo, 2004; 
Moneo et al., 2005), and cross-reactivity between Anisakis and dust mites (Johansson et al., 
2001) apparently is not due to tropomyosin (Bernardini et al., 2005).  
 
6.4 Absence of cross-reactivity between mollusc and vertebrate tropomyosins and 

myosins 
 
Vertebrate tropomyosins appear to be non-allergenic (NDA, 2004; Leung and Chu, 2001). 
Invertebrate myosins, found to be a major snail allergen, did not cross-react with chicken, pig, 
rabbit, cow and horse myosins (Martins et al., 2005). 
 
 
7. POSSIBLE EFFECTS OF FOOD PROCESSING ON ALLERGENICITY, 

AND DERIVED PRODUCTS 
 
Tropomyosin allergenicity has been reported to be heat-resistant (Leung et al., 1994, Tabka et 
al., 1998, Castillo et al., 1994, Guilloux et al., 1998, Ishikawa et al., 1997; Miyazawa et al., 
1996). Some putative mollusc allergens other than tropomyosin have been reported to be 
destroyed by heating (Vuitton et al., 1998; Lee and Park, 2004). Reported clinical allergic 
reactions against molluscs often were elicited by food prepared by heating, and it appears that 
mollusc allergenicity is not reliably reduced by heat treatment and food processing.   
 
A number of reports suggest that mollusc allergenicity may be increased by heating (Carrillo 
et al., 1991, 1992, 1994; Goetz and Whisman, 2000; Ishikawa et al., 1997; Lopata and Potter, 
2000; Castillo et al., 1994; Nettis et al., 2001), and one study on scallop tropomyosin 
(Nakamura et al., 2005) identifies the Maillard reaction as one mechanism for increased IgE-
binding capacity after heating.  
 
 
8.  METHODS OF ANALYSIS 
 
8.1  Identification 
 
Lopata et al. (2002) developed a monoclonal antibody assay for species-specific identification 
of abalone for forensic purposes. A PCR technique was developed for similar purposes 
(Sweijd et al., 1998).  
 
8.2 Quantification 
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There appear to be no commercially available assays for the quantification of mollusc 
tropomyosins or other mollusc allergens. There is an ELISA test kit for the detection of 
crustacean tropomyosin on the market (Poms et al., 2003). It is not known whether this will 
detect also mollusc tropomyosin. Cross-reactivity of allergens of some molluscs with those of 
crustaceans and sometimes other species, with simultaneous absence of cross-reactivity with 
other molluscs is a reason for concern. For example, an antibody raised against abalone 
tropomyosin recognised abalone, crustaceans and chicken, but no other molluscs than abalone 
(Lu et al., 2004). 
 
 
9. DOSES TRIGGERING CLINICAL REACTIONS 
 
Specific data on doses of mollusc triggering food allergic reactions are rare in the literature. 
The reported respiratory reactions to vapours when cooking molluscs and to passive exposure 
via clothing suggest that triggering doses in airway exposure may be very low (Jeebhay et al., 
2000; Desjardins et al., 1995; Carrillo et al., 1992; Nava et al., 1983; Clarke, 1979). Maulitz 
et al. (1979) report that 100 g of canned oysters triggered exercise-induced anaphylaxis. Wu 
and Williams (2004) report that fatal anaphylaxis occurred after ingestion of three snails. In 
DBPCFC (double blind placebo controlled food challenge), the cumulative dose of dried snail 
causing 20% decrease in FEV1 (forced expiratory volume, a measure of lung function) was 
120 mg and 400 mg, respectively, in two children (Pajno et al., 2002).  
 
 
CONCLUSIONS 
 
Molluscs are a large and diverse group, which includes some 100,000 species living in salt 
water, in freshwater and on land. Some molluscs are an important food source. Molluscs are 
used as an added ingredient in some processed foods like soups and sauces and in products 
like surimi. Case reports and patient series indicate that several molluscs, e.g. snail, oyster, 
clams, mussels, squid, abalone and octopus, can cause food allergic reactions, some of them 
life-threatening. Prevalence of self-reported mollusc allergy ranges from about 0.15% 
(4/2716) in school children in France to about 0.4% (or 20% of all seafood allergic cases) in a 
household survey of 14,948 individuals in the US.  
 
A major allergen of most molluscs is the abundant muscle protein tropomyosin, which has 
been well characterised in several mollusc species. Tropomyosin is an allergen also found in 
crustaceans, dust mites, and cockroach and other insects. Characterised tropomyosins in 
molluscs and different crustaceans show similarities but also significant differences in 
allergenic structures. In addition to tropomyosin, there is evidence that molluscs contain a 
number of other allergens, but these are poorly defined. Serological and clinical cross-
reactivity between mollusc species, as well as between molluscs and crustaceans and house 
dust mite has been reported. Mollusc allergens do not cross-react with fish allergens. 
However, there is a possibility that patients reacting to fish infested with the parasite Anisakis 
might also react to molluscs due to cross-reactivity. 
 
Mollusc allergenicity is not reliably reduced by food processing. Tropomyosin allergenicity is 
heat-resistant. Although the allergenicity of some other mollusc allergens appears to be 
destroyed by heat treatment, there are also reports of increased allergenicity after heating. 
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There is little information on the lowest dose of mollusc allergen that can cause a clinical 
reaction. In one double blind placebo controlled food challenge study with dried snail 
reactions were observed in the low hundred-mg range. 
 
 
REFERENCES  
 
Aasen J, Samdal IA, Miles CO, Dahl E , Briggs LR, Aune T (2005). Yessotoxins in 
Norwegian blue mussels (Mytilus edulis): uptake from Protoceratium reticulatum, 
metabolism and depuration. Toxicon 45: 265-272. 
  
Aki T, Kodama T, Fujikawa A, Miura K, Shigeta S, Wada T, Jyo T, Murooka Y, Oka S, Ono 
K (1995). Immunochemical characterization of recombinant and native tropomyosins as a 
new allergen from the house dust mite, Dermatophagoides farinae. J Allergy Clin Immunol 
96: 74-83. 
 
Altman DR and Chiaramonte LT (1997). Public perception of food allergy. Environ Toxicol 
Pharmacol 4: 95-99. 
 
Amoroso S, Cocchiara R, Locorotondo G, Parlato A, Lampiasi N, Albeggiani G, Falagiani P, 
Geraci D (1988). Antigens of Euparipha pisana (snail). I. Identification of allergens by means 
of in vivo and in vitro analysis. Int Arch Allergy Appl Immunol 85: 69-75. 
 
Ardito S, Falagiani P, Giannoccaro F, Munno G, Riva G, Ferrannini A, Tursi A (1990). 
Reazione all’ingestione di lumache del genere Helix Pomatia e possible rapporto con la 
sensibilizzazione ai Dermatofagoidi. Studio clinico-immunologico. Folia Allergol Immunol 
Clin 37: 199-204. 
 
Arlian LG, Morgan MS, Quirce S, Marañón F, Fernández-Caldas E (2003). Characterization of 
allergens of Anisakis simplex. Allergy 58: 1299-1303.  
 
Asturias JA, Eraso E, Arilla MC, Gomez-Bayon N, Inacio F, Martinez A (2002). Cloning, 
isolation, and IgE-binding properties of Helix aspersa (brown garden snail) tropomyosin. Int 
Arch Allergy Immunol 128: 90-96. 
 
Asturias JA, Eraso E, Moneo I, Martínez A (2000). Is tropomyosin an allergen in Anisakis? 
Allergy 55: 898-899. 
 
Asturias JA, Gomez-Bayon N, Arilla MC, Martinez A, Palacios R, Sanchez-Gascon F, 
Martinez J (1999). Molecular characterization of American cockroach tropomyosin 
(Periplaneta americana allergen 7), a cross-reactive allergen. J Immunol 162: 4342-4348. 
 
Asturias JA, Arilla MC, Gomez-Bayon N, Martinez A, Martinez J, Palacios R (1998). 
Sequencing and high level expression in Escherichia coli of the tropomyosin allergen (Der p 
10) from Dermatophagoides pteronyssinus. Biochim Biophys Acta 1397: 27-30. 
 
Audicana MT, Fernandez de Corres L, Muñoz D, Fernandez E, Navarro JA, del Pozo MD 
(1995). Recurrent anaphylaxis caused by Anisakis simplex parasitizing fish. J Allergy Clin 
Immunol 96: 558-560.  
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 15 of 25  



 

Ayuso R, Lehrer SB, Reese G (2002a). Identification of continuous, allergenic regions of the 
major shrimp allergen Pen a 1 (tropomyosin). Int Arch Allergy Immunol 127: 27-37. 
 
Ayuso R, Reese G, Leong-Kee S, Plante M, Lehrer SB (2002b). Molecular basis of arthropod 
cross-reactivity: IgE-binding cross-reactive epitopes of shrimp, house dust mite and 
cockroach tropomyosins. Int Arch Allergy Immunol 129: 38-48.  
 
Azofra J and Lombardero M (2003). Limpet anaphylaxis: cross-reactivity between limpet and 
house-dust mite Dermatophagoides pteronyssinus. Allergy 58: 146-149. Erratum in Allergy 
58: 954. 
 
Baeza ML, Rodríguez A, Matheu V, Rubio M, Tornero P, de Barrio M, Herrero T, 
Santaolalla M, Zubeldia JM (2004). Characterization of allergens secreted by Anisakis 
simplex parasite: clinical relevance in comparison with somatic allergens. Clin Exp Allergy 
34: 296-302. 
 
Banzet ML, Adessi B, Vuitton DA, AMECOFORCAL (1992). Manifestations allergiques 
après ingestion d’escargots chez 12 malades allergiques aux acariens. Une nouvelle allergie 
croisée? Rev Fr Allergol 32: 198-202. 
 
Barberio G, Ruggeri C, Pajno GB, Morabito L, Falagiani P (1992). Crossreactivity between 
food (snails) and inhalant allergens in children. Allergy 47: 37. 
 
Bernardini R, Mistrello G, Novembre E, Roncarolo D, Zanotta S, Lombardi E, Cianferoni A, 
Pucci N, De Martino M, Vierucci A (2005). Cross-reactivity between IgE-binding proteins 
from Anisakis simplex and Dermatophagoides pteronyssinus. Int J Immunopathol Pharmacol. 
18: 671-675. 
 
Binder M, Mahler V, Hayek B, Sperr WR, Scholler M, Prozell S, Wiedermann G, Valent P, 
Valenta R, Duchene M (2001). Molecular and molecular characterization of arginine kinase 
from the Indian meal moth: Plodia interpunctella, a novel cross-reactive invertebrate pan-
allergen. J Immunol 167: 5470-5477. 
 
Caballero ML and Moneo I (2004). Several allergens from Anisakis simplex are highly 
resistant to heat and pepsin treatments. Parasitol Res 93: 248-251. 
 
Caffarelli C, Perrone F, Terzi V (1996). Exercise-induced anaphylaxis related to cuttlefish 
intake. Eur J Pediatr 155: 1025-1026. 
 
Carrillo T, de Castro FR, Blanco C, Castillo R, Quiralte J, Cuevas M (1994). Anaphylaxis due 
to limpet ingestion. Ann Allergy 73: 504-508. 
 
Carrillo T, de Castro FR, Cuevas M, Caminero J, Cabrera P (1991). Allergy to limpet. Allergy 
46: 515-519. 
 
Carrillo T, Castillo R, Caminero J, Cuevas M, Rodríguez JC, Acosta O, Rodríguez de Castro 
F (1992). Squid hypersensitivity: a clinical and immunologic study. Ann Allergy 68: 483-487. 
 
Castillo R, Carrillo T, Blanco C, Quiralte J, Cuevas M (1994). Shellfish hypersensitivity: 
Clinical and immunological characteristics. Allergol Immunopathol 22: 83-87. 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 16 of 25  



 

 
Castillo R, Delgado J, Quiralte J, Blanco C, Carillo T (1996). Food hypersensitivity among 
adult patients: epidemiological and clinical aspects. Allergol Immunopathol 24: 93-97. 
 
Castillo R, Bartolomé B, Quiralte J, Ortega N, Valverdú A, Blanco C, Carrillo T (1997). 
Squid hypersensitivity: Clinical and immunological studies. Allergy 52(Suppl 37): 118. 
 
Choi J-H, Yoon S-H, Suh Y-J, Suh C-H, Nahm D-H, Kim Y-K, Min K-U, Park H-S (2003). 
Measurement of specific IgE to abalone (Haliotis discus hannai) and identification of IgE 
binding components. J Asthma Allergy Clin Immunol 23: 349-357. 
 
Chu KH, Wong SH, Leung PSC (2000). Tropomyosin is the major mollusc allergen: Reverse 
transcriptase polymerase chain reaction, expression and IgE reactivity. Mar Biotechnol 2: 
499-509. 
 
Cianferoni A, Novembre E, Mugnaini L, Lombardi E, Bernardini R, Pucci N, Vierucci A 
(2001). Clinical features of acute anaphylaxis in patients admitted to a university hospital: an 
11-year retrospective review (1985-1996). Ann Allergy Asthma Immunol 87: 27-32. 
 
Clarke PS (1979). Immediate respiratory hypersensitivity to abalone. Med J Australia 30: 
623. 
 
Crespo JF, Pascual C, Burks AW, Helm RM, Esteban MM (1995a). Frequency of food 
allergy in a pediatric population from Spain. Pediatr Allergy Immunol 6: 39-43. 
 
Crespo JF, Pascual C, Helm R, Sanchez S, Dominguez C, Ojeda I, Martin-Esteban M, Ojeda 
JA (1995b). Cross-reactivity of IgE binding components between boiled Atlantic shrimp and 
German cockroach. J Allergy Clin Immunol 50: 918-924.  
 
Daul CB, Slattery M, Reese G, Lehrer SB (1994). Identification of the major brown shrimp 
(Penaeus aztecus) allergen as the muscle protein tropomyosin. Int Arch Allergy Appl 
Immunol 105: 49-55. 
 
Daul CB, Morgan JE, Lehrer SB (1993). Hypersensitivity reactions to crustaceans and 
molluscs. Clin Rev Allergy 11: 201-222.  
 
De la Cuesta CG, García BE, Córdoba H, Díeguez I, Oehling A (1989). Food allergy to Helix 
terrestre (snail). Allergol Immunopathol 17: 337-339. 
 
de Maat-Bleeker F, Akkerdaas JH, van Ree R, Aalberse RC (1995). Vineyard snail allergy 
possibly induced by sensitization to house-dust mite (Dermatophagoides pteronyssinus). 
Allergy 50: 438-440. 
 
Desjardins A, Malo J-L, L’Archevêque J, Cartier A, McCants M, Lehrer SB (1995). 
Occupational IgE-mediated sensitization and asthma caused by clam and shrimp. J Allergy 
Clin Immunol 96: 608-617. 
 
DeWitt AM, Mattsson L, Lauer I, Reese G, Lidholm J (2004). Recombinant tropomyosin 
from Penaeus aztecus (rPen a 1) for measurement of specific immunoglobulin E antibodies 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 17 of 25  



 

relevant in food allergy to crustaceans and other invertebrates. Mol Nutr Food Res 48: 370-
379. 
 
Didier A, Goyeau E, Carme S et al. (1995). Hypersensitivity to snail allergens in patients with 
allergic respiratory symptoms to house dust mite. Allergy: 62. 
 
Dohi M, Suko M, Sugiyama H, Yamashita N, Tadokoro K, Juji F, Okudaira H, Sano Y, Ito K, 
Miyamoto T (1991). Food-dependent, exercise-induced anaphylaxis: A study on 11 Japanese 
cases. J Allergy Clin Immunol 87: 34-40. 
 
Ellerton HD, Ellerton NF, Robinson HA (1983). Hemocyanin – a current persepctive. Prog 
Biophys Mol 41: 143-248. 
 
Erikson NE, Moller C, Werner S, Magnusson J, Bengtsson U, Zolubas M (2004). Self-
reported food hypersensitivity in Sweden, Denmark, Estonia, Lithuania, and Russia. J 
Investig Allergol Clin Immunol 14: 70-79. 
 
Garcia-Abujeta JL, Rodriguez F, Maquiera E, Picans I, Fernandez L, Sanchez I, Martin-Gil 
D, Jerez J (1997). Occupational protein contact dermatitis in a fishmonger. Contact Dermatitis 
36: 163. 
 
Glass WI, Power P, Burt R, Fishwick D, Bradshaw LM, Pearce NE (1998). Work-related 
respiratory symptoms and lung function in New Zealand mussel openers. Am J Ind Med 34: 
163-168. 
 
Goday Buján J, Aguirre A, Gil Ibarra N (1991). Allergic contact dermatitis from squid 
(Loligo opalescens). Contact Dermatitis 24: 307. 
 
Goetz DW and Whisman BA (2000). Occupational asthma in a seafood restaurant worker: 
cross-reactivity of shrimp and scallops. Ann Allergy Asthma Immunol 85: 461-466. 
 
Goetz DW and Whisman BA (1990). Crossreactive allergens of shrimp and scallops 
identified by ELISA and immunoblot inhibition. J Allergy Clin Immunol 85: 276. 
 
González Galán I, García Menaya JM, Jiménez Ferrera G, González Mateos G (2002). 
Anaphylactic shock to oysters and white fish with generalized urticaria to prawns and white 
fish. Allergol Immunopathol 30: 300-303. 
 
Grembiale RD, Naty S, Pelaia G, Tranfa CME, Marsico SA (1996). Snail ingestion and 
asthma. Allergy 51: 361. 
 
Guilloux L, Vuitton DA, Delbourg M, Lagier A, Adessi B, Marchand CR, Ville G (1998). 
Cross-reactivity between terrestrial snails (Helix species) and house-dust mite 
(Dermatophagoides pteronyssinus). II. In vitro study. Allergy 53: 151-158. 
 
Hickman CP, Roberts LS, Larson A, l’Anson H, Eisenhour DJ (2004). Chapter 16 Molluscs – 
Phylum Mollusca. In: Integrated principles of zoology. 13th  edition. McGrawHill Higher 
Education, Boston. Pp 326-354. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 18 of 25  



 

Hungerford JM (2005). Committee on natural toxins and food allergens. Marine and 
freshwater toxins. J AOAC Int 88: 299-313. 
 
Ishikawa M, Nagashima Y, Shiomi K (1999). Immunochemical comparison of shellfish 
allergens by competitive enzyme-linked immunosorbent assay. Fisheries Science 65: 592-
595. 
 
Ishikawa M, Ishida M, Shimakura K, Nagashima Y, Shiomi K (1998a). Tropomyosin, the 
major oyster Crassotrea gigas allergen and its epitopes. J Food Sci 63: 44-47. 
 
Ishikawa M, Ishida M, Shimakura K, Nagashima Y, Shiomi K (1998b). Purification and IgE-
binding epitopes of a major allergen in the gastropod Turbo cornutus. Biosci Biotechnol 
Biochem 62: 1337-1343. 
 
Ishikawa M, Nagashima Y, Shiomi K (1998c). Identification of the oyster allergen Cra g 2 as 
tropomyosin. Fish Sci 64: 854-855. 
 
Ishikawa M, Shimakura K, Nagashima Y, Shiomi K (1997). Isolation and properties of 
allergenic proteins in the oyster Crassostrea gigas. Fish Sci 63: 610-614. 
 
Ishimoda-Takagi T, Kobayashi M, Yaguchi M (1986). Polymorphism and tissue specificity of 
scallop tropomyosin. Comp Biochhem Physiol 83B: 515-521. 
 
Ivanciuc O, Schein CH, Braun W (2002). Data mining of sequences and 3D structures of 
allergenic proteins. Bioinformatics 18: 1358-1364. 
 
Jeebhay MF, Lopata AL, Robins TG (2000). Seafood processing in South Africa: a study of 
working practices, occupational health services and allergic health problems in the industry. 
Occup Med (Lond) 50: 406-413. 
 
Jeong KY, Yum H-Y, Lee I-Y, Ree H-I, Hong C-S, Kim DS, Yong T-S (2004). Molecular 
cloning of tropomyosin, a major allergen of Chironomus kiiensis, a dominant species of 
nonbiting midges in Korea. Clin Diagnost Lab Immunol 11: 320-324. 
 
Johansson E, Aponno M, Lundberg M, van Hage-Hamsten M (2001). Allergen cross-
reactivity between the nematode Anisakis simplex and the dust mites Acarus siro, 
Lepidoglyphus destructor, Tyrophagus putrescentiae, and Dermatophagus pteronyssinus.  
Allergy 56: 660-666. 
 
Joral A, Navarro JA, Villas F, Garmendia J, Villareal O (1997).  Limpet anaphylaxis. Allergy 
52 (Suppl 37):117.  
 
Juji F, Takashima H, Suko M, Doi M, Takaishi T, Okudaira H, Ito K, Miyamoto T (1990). A  
case of food-dependent exercise-induced anaphylaxis possibly induced by shellfish (Sulculus 
Supertexta and Turbo Cornutus). Arerugi 39: 1515-1522.  
 
Kasuya S, Hamno H, Izumi S (1989). Gastric anisakiasis with anaphylactic reaction. ACI 
News 1; 13-14. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 19 of 25  



 

Kasuya S, Hamano H, Izumi S (1990). Mackerel induced urticaria and Anisakis. Lancet 335: 
665. 
 
Kemp SF, Lockey RF, Wolf BL, Lieberman P (1995). Anaphylaxis: a review of 266 cases. 
Arch Intern Med 155: 1749-1754. 
 
Kennedy MW, Tierney J, Ye P, McMonagle FA, McIntosh A, McLaughlin D, Smith JW 
(1988). The secreted and somatic antigens of third stage larva of Anisakis simplex, and 
antigenic relationship with Ascaris suum, Ascaris lumbricoides, and Toxocara canis. Mol 
Biochem Parasitol 31: 35-46. 
 
Koshte VL, Kagen SL, Aalberse RC (1989). Cross-reactivity of IgE antibodies to caddis fly 
with arthropoda and mollusca. J Allergy Clin Immunol 84: 174-183. 
 
Kütting B and Brehler R (2001). Das Milben-Krustazeen-Mollusken-Syndrom. Hautarzt 52: 
708-711. 
 
Laffond Yges E (1996). Reacciones alérgicas por moluscos y crustáceos. Allergol Immunol 
(Madr) 24 (Suppl 1): 36-44 
 
Lee BI and Park HS (2004). Common whelk (Buccinum undatum) allergy: identification of 
IgE-binding components and effects of heating and digestive enzymes. J Korean Med Sci 19: 
793-799. 
 
Lehrer SB and McCants ML (1987). Reactivity of IgE antibodies with crustacea and oyster 
allergens: evidence for common antigenic structures. J Allergy Clin Immunol 80: 133-139. 
 
Leung PSC and Chu KH (2001). cDNA cloning and molecular identification of the major 
oyster allergen from the Pacific oyster Crassostrea gigas. Clin Exp Allergy 31: 1287-1294. 
 
Leung PSC and Chu K-H (1998). Molecular and immunological characterization of shellfish 
allergens. Frontiers in Bioscience 3: 306-312. 
 
Leung PSC, Chow WK, Duffey S, Kwan HS, Gershwin ME, Chu KH (1996). IgE reactivity 
against a cross-reactive allergen in crustacea and mollusca: evidence for tropomyosin as the 
common allergen. J Allergy Clin Immunol 98: 954-961. 
 
Leung PS, Chu KH, Chow WK, Ansari A, Bandea CI, Kwan HS, Nagy SM, Gershwin ME 
(1994). Cloning, expression, and primary structure of Metapenaseus ensis tropomyosin, the 
major heat-stable shrimp allergen. J Allergy Clin Immunol 94: 882-890. 
 
Levinton JS (2001). Marine biology. Function, biodiversity, ecology. 2nd edition. Oxford 
University Press, New York. Pp 249-251. 
 
Lin R-Y, Shen H-D, Han S-H (1993). Identification and characterization of a 30 kd major 
allergen from Parapenaeus fissurus. J Allergy Clin Immunol 92: 837-845. 
 
Longo G, Barbi E, Puppin F (2000). Exercise-induced anaphylaxis to snails. Allergy 55: 513-
514. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 20 of 25  



 

Lopata AL, Luijx T, Fenemore B, Sweijd NA, Cook PA (2002). Development of a 
monoclonal antibody detection assay for species-specific identification of abalone. Mar 
Biotechnol (NY) 4: 454-462. 
 
Lopata AL and Jeebhay MF (2001). Seafood allergy in South Africa – Studies in the domestic 
and occupational setting. ACI International 13: 204-210. 
 
Lopata AL, Zinn C, Potter PC (1997). Characteristics of hypersensitivity reactions and 
identification of a unique 49 kd IgE-binding protein (Hal-m-1) in abalone (Haliotis midae). J 
Allergy Clin Immunol 100: 642-648. 
 
Lopata AL and Potter PC (2000) Allergy and other adverse reactions to seafood. ACI 
International 12: 271-281. 
 
Lu Y, Oshima T, Ushio H, Shiomi K (2004). Preparation and characterization of monoclonal 
antibody against abalone allergen tropomyosin. Hybrid Hybridomics 23: 357-361. 
 
Maeda S, Morikawa A, Kato M, Motegi Y, Shigeta M, Tokuyama K, Kuroume T, Naritomi 
Y, Suehiro K, Kusaba K, Minoshima M, Iwata S (1991). Eleven cases of anaphylaxis caused 
by grand keyhole limpet (abalone-like shellfish). Arerugi 40: 1415-1420. 
 
Martinez A, Martinez J, Palacios R, Panzani R (1997). Importance of tropomyosin in the 
allergy to household arthropods. Cross-reactivity with other invertebrate extracts. Allergol 
Immunopathol (Madr) 25: 118-126. 
 
Martins LML, Peltre G, da Costa Faro CJ, Vieira Pires EM, da Cruz Inacio FF (2005). The 
Helix aspersa (brown garden snail) allergen repertoire. Int Arch Allergy Immunol 136: 7-15. 
 
Maulitz RM, Pratt DS, Schocket AL (1979). Exercise-induced anaphylactic reaction to 
shellfish. J Allergy Clin Immunol 63: 433-434. 
 
McCants ML and Lehrer SB (1986). Reactivity of crustacea specific IgE antibodies with 
oyster extracts. J Allergy Clin Immunol 77: 121. 
 
Meglio P, Plantamura M, Arabito E, Falagiani P, Torre A, Rossi P (2002). Does SIT to Der p 
protect from snail sensitization? Allergy 57: 868-869. 
 
Mistrello G, Falagiani P, Riva G, Gentili M, Antonicelli L (1992). Cross-reactions between 
shellfish and house-dust mite. Allergy 47: 287. 
 
Miyake T, Kawamori J, Yoshida T (1987). Detection of specific IgE antibodies to squid by 
radioimmunoassay with squid extract for scratch testing: a case of anaphylactic shock induced 
by squid. Jpn J Pediatr Allergy Clin Immunol 1: 14-17 (in Japanese). 
 
Miyazawa H, Fukamachi H, Inagaki Y, Reese G, Daul CB, Lehrer SB, Inouye S, Sakaguchi 
M (1996). Identification of the first major allergen of a squid (Todarodes pacificus). J Allergy 
Clin immunol 98: 948-953. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 21 of 25  



 

Moneo I, Caballero ML, González-Muñoz M, Rodríguez-Mahillo AI, Rodríguez-Perez R, 
Silva A (2005). Isolation of a heat-resistant allergen from the fish parasite Anisakis simplex. 
Parasitol Res 96: 285-289. 
 
Moneret-Vautrin DA, Kanny G, Morisset M, Rance F, Fardeau MF, Beaudouin E (2004). 
Severe food anaphylaxis: 107 cases registered in 2002 by the Allergy Vigilance Network. 
Allerg Immunol (Paris) 36: 46-51. 
 
Moneret-Vautrin DA, Kanny G, Parisot L (2002). Première enquête sur le ‘Réseau d’allergo-
vigilance’ en allergie alimentaire. Allergie et Immunologie 34: 194-198. 
 
Moneret-Vautrin DA and Kanny G (1995). L’anaphylaxie alimentaire. Nouvelle enquête 
multicentrique française. Ann Gastroentrol Hepatol 31: 256-263.  
 
Morikawa A, Kato M, Tokuyama K, Kuoume T, Minoshima M, Iwata S (1990). Anaphylaxis 
to grand keyhole limpet (abalone-like shellfish) and abalone. Ann Allergy 65: 415-417. 
 
Myrmel M, Berg EMM, Rimstad E, Grinde B (2004). Detection of enteric viruses in shellfish 
from the Norwegian coast. Appl Environ Microbiol 70; 2678-2684.  
 
Nakamura A, Watanabe K, Ojima T, Ahn D-H, Saeki H (2005). Effect of Maillard reaction on 
allergenicity of scallop tropomyosin.  J Agric Food Chem 53: 7559-7564. 
 
Nava C, Brambilla G, Briatico-Vangosa G, Marchisio M, Talamo F (1983). L’asma 
professionale negli alimentaristi: studio di tre casi. Med Lav 74: 302-307. 
 
NDA (Scientific Panel on Dietetic Products, Nutrition and Allergies) (2004). Opinion of the 
Scientific Panel on Dietetic Products, Nutrition and Allergies on a request from the 
Commission relating to the evaluation of allergenic foods for labelling purposes. The EFSA 
Journal 32, 1-197. http://www.efsa.eu.int/science/nda/nda_opinions/341_en.html  
 
Nettis E, Pannofino A, Dambra P, Loria MP, Di Maggio G, Damiani E, Ferrannini A, Tursi A 
(2001). IgE-mediated urticaria/angioedema after ingestion of mussels. Acta Derm Venrol 81: 
62. 
 
Novembre E, Cianfroni A, Bernardini R, Mugnaini L, Caffarelli C, Cavagni G, Giovane A, 
Vierucci A (1998). Anaphylaxis in children: clinical and allergologic features. Pediatrics 101. 
URL: http://www.pediatrics.org/cgi/conten/full/101/4/e8. 
 
O’Neil CE, Stankus RP, Lehrer SB (1985). Antigenic and allergenic cross-reactivity between 
cockroach and seafood extract. Ann Allergy 55: 184. 
 
O’Neil C, Helbling AA, Lehrer SB (1993). Allergic reactions to fish. Clin Rev Allergy 11: 
183-200. 
 
Pajno GB, La Grutta S, Barberio G, Canonica GW, Passalacqua G (2002). Harmful effect of 
immunotherapy in children with combined snail and mite allergy. J Allergy Clin Immunol 
109: 627-629. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 22 of 25  



 

Pajno GB, Morabito L, Ruggeri C, Falagiani P, Barberio G (1994). Allergie alimentaire et 
asthme. Bronchospasme après ingestion d’escargots chez enfants allergiques aux acariens. 
Rev Fr Allergol 34: 141-144.  
 
Palma Carlos A, Migueis Clode M, Inacio FF, Vinhas de Sousa A (1985). Asthme par 
ingestion d’escargot. All Immunol 17: 5-6. 
 
Pascual CY, Crespo JF, San Martin S, Ornia N, Ortega N, Caballero T, Munoz-Pereira M, 
Martin-Esteban M (1997). Cross-reactivity between IgE-binding proteins from Anisakis, 
German cockroach, and chironomids. Allergy 52: 514-520. 
 
Pastorello EA, Rivolta F, Bianchi M, Mauro M, Pravettoni V (2001). Incidence of 
anaphylaxis in the emergency department of a general hospital in Milan. J Chromatography 
B: 756: 11-17. 
 
Peroni DG, Piacentini GL, Bodini A, Boner AL (2000). Snail anaphylaxis during house dust 
mite immunotherapy. Pediatr Allergy Immunol 11: 260-261. 
 
Petrus M, Cougnaud V, Rhabbour M, Causse E, Netter JC (1997). Allergie à l’escargot et aux 
acariens chez l’enfant. Arch Pédiatr 4: 767-769. 
 
Petrus M, Nyunga M, Causse E, Chung E, Cossarizza G (1999). Allergie au calamar et aux 
acariens chez l’enfant. Arch Pédiatr 6: 1075-1076. 
 
Pomes A, Melen E, Vailes LD, Retief JD, Arruda LK, Chapman MD (1998). Novel allergen 
structures with tandem amino acid repeats derived from German and American cockroach. J 
Biol Chem 273: 30801-30807. 
 
Poms RE, Klein CL, Anklam E (2003). Methods for allergen analysis in food: a review. Food 
Add Contam 21: 1-31. 
 
Prato R, Lopalco PL, Chironna M, Barbuti G, Germinario C, Quarto M (2004). Norovirus 
gastroenteritis general outbreak associated with raw shellfish consumption in South Italy. 
BMC Infect Dis 4: 37. 
 
Pumphrey RS (2004). Fatal anaphylaxis in the UK, 1992-2001. Novartis Found Symp 257: 
116-128 (discussion 128-132, 157-160, 276-285). 
 
Purello-D'Ambrosio F, Pastorello E, Gangemi S, Lombardo G, Ricciardi L, Fogliani O, 
Merendino RA (2000). Incidence of sensitivity to Anisakis simplex in a risk population of 
fishermen/fishmongers. Ann Allergy Asthma Immunol 84: 439-444. 
 
Rancé F, Grandmottet X, Grandjean H (2005). Prevalence and main characteristics of 
schoolchildren diagnosed with food allergies in France. Clin Exp Allergy 35: 167-172. 
 
Reese G, Ayuso R, Lehrer SB (1999). Tropomyosin: an invertebrate pan-allergen. Int Arch 
Allergy Immunol 119: 247-258. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 23 of 25  



 

Rethinasamy P, Muthuchamy M, Hewett T, Boivin, G., Wolska B, Evans C, Solaro R, 
Wieczoreck D (1997). Molecular and physiological effects of alpha-tropomyosin ablation in 
the mouse. Circ Res 82: 116-123. 
 
Santos AB, Chapman MD, Aalberse RC, Vailes LD, Ferriani VP, Oliver C, Rizzo MC, 
Naspitz CK, Arruda LK (1999). Cockroach allergens and asthma in Brazil: identification of 
tropomyosin as a major allergen with potential cross-reactivity with mite and shrimp 
allergens. J Allergy Clin Immunol 104: 329-337. 
 
Shanti KN, Martin BM, Nagpal S, Metcalfe DD, Subba Rao PV (1993). Identification of 
tropomyosin as the major shrimp allergen and characterization of its IgE-binding epitopes. J 
Immunol 151: 5354-63. 
 
Shibasaki M, Ehara T, Takita H (1989). Late anaphylactic reaction to cuttlefish. Ann Allergy 
63: 421-422. 
 
Sicherer SH, Munoz-Furlong A, Sampson HA (2004). Prevalence of seafood allergy in the 
United States determined by a random telephone survey. J Allergy Clin Immunol 114: 159-
165. 
 
Subba Rao PV, Rajagopal D, Ganesh KA (1998). B- and T-cell epitopes of tropomyosin, the 
major shrimp allergen. Allergy 53: 44-47. 
 
Sweijd NA, Bowie RC, Lopata AL, Marinaki AM, Harley EH, Cook PA (1998). A PCR 
technique for forensic, species-level identification of abalone tissue. J Shellfish Research 17: 
889-895. 
 
Tabka F, Choudat D, Vacher JG, Thomas-Alliel S, Martin JC, Conso F (1998). Allergie 
immediate au calmar. Deux observations.  Rev Fr Allergol 38: 713-715. 
 
Tanaka R, Ichikawa K, Hamano K (2000). Clinical characteristics of seafood allergy and 
classification of 10 seafood allergens by cluster analysis. Arerugi 49: 479-486. 
 
Thong BYH, Cheng YK, Leong KP, Tang CY, Chng HH (2005). Anaphylaxis in adults 
referred to a clinical immunology/allergy centre in Singapore. Singapore Med J 46: 529-534. 
 
Tomás MR, Faria E, Alendouro P, Tavares B, Pereira C, Lourenco M, Pinto Mendes JP, 
Chieira C (1997). Asthma induced by snail. Allergy 52(Suppl 37): 117. 
 
Tomaszunas S, Weclawik Z, Lewinski M (1988). Allergic reactions to cuttlefish in deep-sea 
fishermen. Lancet i (No 8594): 1116-1117. 
 
van Ree R, Antonicalli L, Akkerdaas JH, Pajno GB, Barberio G, Corbetta L, Ferro G, 
Zambito M; Garritani MS, Aalberse RC, Bonifazi F (1996a). Asthma after consumption of 
snails in house-dust-mite allergic patients: a case of IgE cross-reactivity. Allergy 51: 387-393. 
 
van Ree R, Antonicelli L, Akkerdaas JH, Garritani MS, Aalberse RC, Bonifazi F (1996b). 
Possible induction of food allergy during mite immunotherapy. Allergy 51: 108-113. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 24 of 25  



 

Vuitton DA, Rancé F, Paquin ML, Adessi B, Vigan M, Gomot A, Dutau G (1998). Cross-
reactivity between terrestrial snails (Helix species) and house-dust mite (Dermatophagoides 
pteronyssinus). I. In vivo study. Allergy 53: 144-150. 
 
Witteman AM, Akkerdaas JH, van Leeuwen J, van der Zee JS, Aalberse RC (1994). 
Identification of a cross-reactive allergen (presumably tropomyosin) in shrimp, mite and 
insects. Int Arch Allergy Immunol 98: 954-961. 
 
Wu AY and Williams GA (2004). Clinical characteristics and pattern of skin test reactivities 
in shellfish allergy patients in Hong Kong. Allergy and Asthma Proc 25: 237-242. 
 
Yu C-J, Lin Y-F, Chiang B-L, Chow L-P (2003). Proteomics and immunological analysis of a 
novel shrimp allergen, Pen m 2. J Immunol 170: 445-453. 
 
Zinn C, Lopata A, Visser M, Potter PC (1997). The spectrum of allergy to South African 
bony fish (Teleosti). Evaluation by double-blind, placebo-controlled challenge. S Afr Med J 
87: 146-152. 
 
 
PANEL MEMBERS 
 
Wulf Becker, Francesco Branca, Daniel Brasseur, Jean-Louis Bresson, Albert Flynn, Alan A. 
Jackson, Pagona Lagiou, Martinus Løvik, Geltrude Mingrone, Bevan Moseley, Andreu Palou, 
Hildegard Przyrembel, Seppo Salminen, Stephan Strobel, Henk van den Berg, and Hendrik 
van Loveren. 
 
 
ACKNOWLEDGEMENT 
 
The Scientific Panel on Dietetic Products, Nutrition and Allergies wishes to thank Elide 
Pastorello, Martin Stern, and Jean-Michel Wal for their contributions to the draft opinion. 
 

http://www.efsa.eu.int/science/nda/nda_opinions/catindex_en.html Page 25 of 25  


