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Introduction 

The European Academy of Allergy and Clinical Immunology (EAACI) owns three journals: Allergy, 

Pediatric Allergy and Immunology and Clinical and Translational Allergy. One of the major goals of 

EAACI is to understand and better manage food allergy, and to disseminate the knowledge of allergy 

to all stakeholders including the EAACI junior members (1). The European Symposium on Precision 

Medicine in Allergy and Airways Diseases at the European Union Parliament (October 14, 2015) 

stressed that the socioeconomic impact of food allergy (2). 
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Several papers of the EAACI journals have dealt with food allergy in 2016. The current paper 

summarises the achievements made by the publications. 

Animal models 

The introduction of new protein sources into the diet may create new food allergies that, if possible, 

should be predicted. Robust and reliable animal models would be valuable tools for safety assessment, 

but, to date, none have been formally validated as predictive and none are currently suitable to test the 

allergenic potential of new foods (3). Maternal exposure to GOS/inulin mixture prevents food 

allergies and promotes tolerance in offspring in mice (4) 

Allergens 

New allergens have been published. Fish collagen is an important panallergen in the Japanese 

population (5). 

Cross reactivities are an important research field. Birch-sensitized individuals are frequently 

cosensitized to hazelnut, almond, and peanut. Among the birch-negatives, prevalence of nut 

sensitizations decreases from early childhood to adolescence. Cashew and pistachio, and pecan and 

walnut cross-react the most (6). IgE to novel citrus seed allergens was found among cashew-allergic 

children (7). Cross-reactivity to fish and chicken meat has been discovered suggesting a new clinical 

syndrome with cross-reactive allergens involved being parvalbumins, enolases, and aldolases (8). 

Modification of allergens is another important topic to attempt to reduce allergenicity. Hydrolysed 

egg displays strong decrease in allergenicity and is well tolerated by egg-allergic patients (9). 

Children with IgE-mediated egg allergy often tolerate baked egg within a wheat matrix (10). Very 

strict standardized cooking procedures do not seem to be essential, to guarantee tolerance toward 

baked eggs. 

Mechanisms 

Endotypes of pollen-food syndrome in 1271 Italian children (age 4-18 years) with seasonal AR were 

studied using a molecular classification (11)  Pollen-food syndrome is a complex and frequent 

complication of AR, with five distinct endotypes marked by peculiar profiles of IgE sensitization to 

panallergens.  

Indoleamine 2,3-dioxygenase (IDO), which degrades tryptophan to kynurenine, may contribute to 

modulation of allergic responses. There is a low IDO activity in persistent food allergy in children 

(12). These results suggest the involvement of IDO in development of tolerance process, and high 

IDO activity may be associated with nonresponsiveness to food allergens despite allergen 

sensitization. 

Ingestion of food allergens present in maternal milk during breastfeeding has been hypothesized as a 

gateway to sensitization to food. However, this process could develop during pregnancy. The 

detection of major food allergens in all amniotic fluid samples studied indicates an initial allergenic 

encounter during pregnancy (13).  
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Cow’s milk allergy 

Cow's milk allergy (CMA) is the most common allergic disease in infancy but it is not clear whether 

infants with CMA have an increased risk of developing other allergic diseases later in life. The study 

assessed genetic associations of CMA using reported single nucleotide polymorphisms (SNP) in other 

allergic diseases and genetic mutations within the FLG gene in 30 children from the Dutch 

EuroPrevall birth cohort study (14). Two SNPs with CMA were reported suggesting that variation in 

the TLR6 and IL2 genes contribute to the expression of CMA. In addition, since TLR6 and IL2 were 

earlier associated with other later onset allergies, this also favours the "allergic march" hypothesis. 

Consumption of unboiled farm milk in early life prevents the development of atopic diseases. Milk is 

a complex signalling and epigenetic imprinting network that promotes stable FoxP3 expression and 

long-lasting Treg differentiation, crucial postnatal events preventing atopic and autoimmune diseases 

(15). 

Optimally hydrolyzed beta-Lactoglobulin (ßLg) is a promising milk oral immunotherapy (OIT) 

candidate with reduced B-cell reactivity but retaining the T-cell epitope. Chymotrypsin affected the 

retention of the T-cell epitope of ßLg when preparing ßLg hydrolysates using food-grade trypsin. 

Chymotrypsin activity inhibited the formation of ßLg102-124 in the trypsin hydrolysate of ßLg 

showing that it is a novel candidate for peptide-based CMA OIT (16). However, immediate 

hypersensitivity to extensively hydrolyzed formulas can be observed (17) 

Breastfeeding may induce allergic sensitization to peanut. In 32 lactating, non-peanut-allergic women 

peanut consumption induced detectable Ara h2, the most potent peanut allergen, in nine subjects. 

Time and concentration of secreted Ara h 2 in breast milk appears to be individually regulated. (18).  

Breastmilk fatty acids have been associated with childhood allergic disease. Children of families with 

an anthroposophic lifestyle have a low prevalence of sensitization. In the ALADDIN birth cohort (19) 

a higher concentration of omega-3 PUFAs in breastmilk may be associated with a reduced risk of 

sensitization up to 24 months of age. However, this did not explain the lower risk of sensitization 

among children of anthroposophic families. 

CMA in infancy is associated with subsequent development of asthma and pediatric inflammatory 

bowel disease (20). This suggests that in a subgroup of patients, CMA may share underlying 

background with pediatric inflammatory bowel disease, warranting thorough follow-up. 

Impaired health-related quality of life (HRQL) was found in adolescents with allergy to staple foods 

(Cow's milk, hen's egg and wheat) using the Swedish version of EuroPrevall's disease-specific food 

allergy quality of life questionnaire-teenager form (FAQLQ-TF) (21). The number and type of 

previous symptoms and history of anaphylaxis were not associated with worse HRQL. 

Nutritional adequacy of a cows' milk exclusion diet in infancy is a matter of concern. In the cross-

sectional study of 8- to 27-month-old children from the Isle of Wight, children consuming an 

exclusion diet for cows' milk allergy have an overall less varied diet, including a less varied 

consumption of meat and sweet foods (22). Efforts should be made to ensure exclusion diets are as 

varied as possible to optimize nutritional intake. A study assessed the nutritional adequacy of a cows' 

milk exclusion diet in a group of UK infants (subgroup of the Prevalence of Infant Food Allergy 

study) over 6 months (23). Although infants consuming a milk-free diet have a nutritional intake 
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significantly different to matched controls who are eating an unrestricted diet, this difference is not 

constant and it is not seen for all nutrients.   

Epidemiology 

Data are lacking regarding the prevalence of food sensitization and probable food allergy among 

general population in India. The prevalence of food sensitization and probable food allergy among 

adults in India was studied by the EuroPrevall INCO study (24). A high level of sensitization (26.5%) 

was observed by questionnaire for most of the foods in the general population, higher than that 

observed among adults in Europe, except for those foods that cross-react with birch pollen. Most of 

the sensitization was observed in subjects who had total IgE above the median IgE level. However, 

the prevalence of probable food allergy (self-reports of adverse symptoms after the consumption of 

food and specific IgE to the same food) was very low (1.2%).   

Patients often report adverse reactions to wheat. However, a very low prevalence of IgE mediated 

wheat allergy and high levels of cross-sensitisation between grass and wheat were found in the UK 

Food Allergy and Intolerance Research (FAIR) birth cohort (25). 

Prevalence, incidence and natural history of food hypersensitivity and its trends were tested in the Isle 

of Wight (UK) birth cohort. By the age of 10 years, 6.8% of children suffered from food 

hypersensitivity based on food challenges and a good clinical history. There was a large discrepancy 

between reported and diagnosed food hypersensitivity. 

Kiwifruit is a common cause of food allergy but population-based studies concerning the prevalence 

of kiwifruit allergy are lacking. The prevalence and clinical characteristics of IgE-mediated kiwifruit 

allergy in 6-18-year-old urban schoolchildren were tested in a region where kiwifruit is widely 

cultivated. All children with a positive SPT to kiwifruit were invited for an open OFC (26) The 

estimated prevalence of IgE-mediated kiwifruit allergy was very low (0.5%). 

Egg sensitization, allergy and component patterns are poorly determined in African children with AD. 

A prospective, observational study in a paediatric university hospital in Cape Town found that the 

prevalence of egg allergy is high in African children with AD, but history of egg allergy and 

sensitization to egg significantly overestimate the true egg allergy rate. The component ovomucoid 

was useful for differentiating allergy from tolerance in egg-sensitized participants (27).  

Thee are ethnic differences in prevalence of cashew nut, pistachio nut and almond allergy (28). 

Children with asthma, hay fever, and food allergy may have several factors that increase their risk of 

speech disorder, including allergic inflammation, attention deficit hyperactivity disorder and sleep 

disturbance. A cross-sectional data on 337,285 children aged 2-17 years from 19 US population-based 

studies showed that asthma, hay fever, and food allergy are associated with caregiver-reported speech 

disorders in US children (29).  

Diagnosis 

Component resolved diagnosis (CRD) 

Cor a 14 is the best serological marker for hazelnut allergy in children, independent of concomitant 

peanut allergy. Three independent and well-characterized serotypes were observed : hazelnut-allergic 
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children were sensitized to Cor a 14, peanut-allergic children were sensitized to Ara h 2, and 

independently of this were children sensitized to birch pollen (Bet v 1) (30). 

Profilin sensitisation is a diagnostic confounding factor. A study assessed pollen sensitisation profiles 

in adults and children and to evaluate, by means of component-resolved diagnosis (CRD, ADVIA-

Centaur) and skin prick testing (SPT) (31). In patients sensitised to profilin, the concordance between 

SPT and CRD is much lower than in those not sensitised to profilin. CRD is able to provide refined 

information about which pollens increase the risk of sensitisation to profilin. 

Food challenges 

Recombinant Mal d 1 facilitates sublingual challenge tests of birch pollen-allergic patients with apple 

allergy (32).  

Multicentre trials investigating food allergies by double blind placebo controlled food challenges 

(DBPCFC) need standardized procedures, challenge meals and evaluation criteria. Standardization of 

DBPCFC with soy within a multicentre trial was carried out with microbiologically stable soy 

challenge meals composed of protein isolate with consistent Gly m 4 levels (33). Patients sensitized to 

main birch allergen Bet v 1 and concomitant sensitization to its soy homologue Gly m 4 underwent 

DBPCFC. 138 adults with Bet v 1 and Gly m 4 sensitization were investigated. It was found that the 

evaluation of DBPCFC outcome should not only include monitoring of objective signs but also 

scoring of subjective symptoms.  

The time during which children are observed following a DBPCFC varies in clinical practice. A total 

of 1142 food-allergic children underwent DBPCFCs. 400 reported late reactions following the 

DBPCFC (34). Late reactions were poorly predictable and generally not severe. All late reactions, 

including those on the placebo day, are more frequently reported in younger children. Children who 

do not experience severe immediate reactions may be safely discharged home 2 h after a DBPCFC. 

Specific IgE (sIgE) is often used to predict OFC outcomes in food allergy, but interpretation of the 

results may vary depending on the assay method employed and the patient population tested. A 

prospective multicenter study in Japan used two commercial assay systems to determine egg-sIgE 

values predictive of allergy within the most common populations treated at pediatric clinics (35). 

Cutoff values and probability curves for egg-sIgE were established using both ImmunoCAP and 

IMMULITE((R)) 2000 3 gAllergy. 

Previous studies showed that HRQL significantly improved after the food challenge, with greater 

improvements in HRQL after a negative outcome than after a positive outcome. However, a study in 

112 children found no difference in HRQL after a food challenge with cashew nut in children 

participating in a clinical trial (36).  

Basophil activation test 

The basophil activation test may provide information to better distinguish between sensitized and 

allergic subjects. CD203c expression displayed a better discrimination compared to CD63 (37). Oral 

food challenge is the gold-standard to diagnose food allergy but it is time consuming and may 

potentially elicit severe reactions. The basophil activation test has emerged as a new diagnostic test 

for food allergy (38). Exploratory analysis of CD63 and CD203c expression in basophils from 

hazelnut sensitized and allergic individuals were used to investigate basophil activation profiles (39). 
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CD63 and CD203c expression differed between allergic (oral allergy syndrome and systemic group) 

and sensitized subjects.  

Eosinophilic gastroenteritis 
 

Eosinophilic esophagitis (EoE) is a severe inflammatory disease of the esophagus which is 

characterized histologically by an eosinophilic infiltration into the esophageal tissue. The efficacy of 

probiotics in the context of atopic diseases has been well investigated but, to date, there has been no 

study which has evaluated probiotic effects on EoE inflammation. The beneficial effect of 

Lactococcus lactis NCC 2287 was found in a murine model of EoE. (40).  

  

A dysbiotic gut microbiome may play an important role in the development of allergic diseases. 

Genetic, environmental, and dietary factors may alter the commensal microbiota leading to 

inflammatory dysregulation of homeostasis. Murine and human studies have begun to elucidate the 

role of the microbiota in the pathogenesis of atopic diseases including asthma, atopic dermatitis, and 

food allergies. The role of the microbiome in EoE was reviewed (41).  

A new EoE-like disease without tissue eosinophilia was found in EoE families (42). Patients suffering 

from 'EoE without eosinophilia' do not fulfill formally the diagnostic criteria for EoE. However, their 

clinical manifestation, immunohistology, and gene expression pattern and the transmission of the 

disease in the family suggest a uniform underlying pathogenesis.   

EoE is frequently associated with concomitant atopic diseases and IgE sensitization to food allergens 

in children as well as to aeroallergens and cross-reactive plant allergen components in adults. The 

pathogenesis of EoE is distinct from IgE-mediated food allergy and EoE is characterized by a non-

IgE-mediated food hypersensitivity {Simon, 2016 #94}.  

Prevention-treatment 

A major drawback of oral immunotherapy for food allergy is the possibility of severe side-effects. 

Oral immunotherapy with low allergenic hydrolysed egg (HydE) in egg allergic children was found to 

be safe a safe. Although not significant, HydE given for 6 months increased numerically the 

proportion of patients becoming tolerant to egg. HydE induced a modulation of the immune response 

towards better tolerance. A longer treatment period may improve the clinical outcome and should be 

evaluated  (43).  

The prevalence of peanut allergy in younger siblings of children with peanut allergy is around 8%, but 

the anaphylactic risk at the time of introduction is currently unknown, which limits our ability to best 

counsel parents on this issue. A prospective, double-blinded assessment of risk, of diagnostic tests, 

and an analysis of patient preferences was carried out in 54 peanut-naive younger siblings of peanut-

allergic children (44). There is an increased risk of anaphylaxis upon peanut introduction in siblings 

of children with peanut allergy, and parents are reluctant to introduce at home without testing. Allergy 

testing prior to introduction is negative in over 90% of cases and carries a high negative predictive 

value. 

Oral immunotherapy for peanut allergy was found to induce eosinophilic esophagitis in three children 

(45) 

https://www.ncbi.nlm.nih.gov/pubmed/27259693
https://www.ncbi.nlm.nih.gov/pubmed/27259693
https://www.ncbi.nlm.nih.gov/pubmed/26799684
https://www.ncbi.nlm.nih.gov/pubmed/26799684
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Anti-IgE-assisted desensitization to egg and cow's milk may be an alternative in patients refractory to 

conventional OIT (46) 

Nonessential allergy diets in children with mild symptoms may harm the development of 

immunological tolerance and impose a burden on families and day care. One of the goals of the 

Finnish Allergy Programme was to reduce the burden of allergy diets in Finnish day care by change in 

practices (47).  This national programme (48) supported by the European Innovation Partnership on 

Active and Healthy Ageing (49) developed a new special diet form and an information leaflet based 

on the new allergy guidelines. The new form was implemented into 40 Finnish day care centres in 

2013-2015. After 2 years, the new special diet form was used by 64% of families with food-allergic 

children, and the prevalence of allergy diets in day care centres decreased by 43% to 4.3%. The new 

practice was well accepted by day care and kitchen personnel. Lack of updated allergy knowledge 

was noted among day care personnel indicating the need for continuous education. 

Adolescents with food allergy have poorer psychosocial outcomes compared with their nonallergic 

counterparts. Healthcare professionals should seek adolescent and parental perspectives when 

assessing emotional and behavioral problems and monitor mental health during the transition to 

adulthood (50). Families with food allergy are at risk of reduced HRQL and elevated anxiety. A 

moderate level of anxiety may be beneficial to sustain vigilance for food avoidance; however, 

excessive anxiety may increase risk for burden and maladjustment. Families with food allergy were 

characterized by patterns of food allergy management, anxiety, and ability to integrate food allergy 

demands into daily life. Identified adaptation patterns correspond with clinical impressions and 

provide a framework for identifying families in need of intervention (51). 

Abbreviations 
 

AD: Atopic dermatitis 

ALLADIN: Assessment of Lifestyle and Allergic Disease During Infancy 

AR: Allergic rhinitis 

Ara h 2: Arachis hypogaea allergen 2 

Bet v 1: Betula verucosa allergen 1 

ßLg: ß-lactoglobulin 

CD: Cluster Differentiation 

CMA: Cow’s milk allergy 

Cor a 14: Corylus avelana allergen 14 

CRD: Component resolved diagnosis 

DBPCFC: Double blind placebo controlled food challenge 

EAACI: European Academy of Allergy and Clinical Immunology 

EoE: Eosinophilic esophagitis 

FLG: Fillagrin 

FoxP3: forkhead box P3 

Gly m 4 : Glycine max allergen 4 

HRQL: health-related quality of life   

IDO : Indoleamine 2,3-dioxygenase 

IL: Interleukin 

Mal d 1: Malus domestica allergen 1 

OFC: Oral food challenge 

OIT: Oral immunotherapy 

PUFAs: Polyunsaturated fatty acids 

SNIP: single nucleotide polymorphisms 

http://www.allergen.org/search.php?Species=Glycine%20max
https://www.ncbi.nlm.nih.gov/pubmed/11332943
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SPT: Skin prick test 

TGF-ß: Transforming Growth Factor ß 

TLR6: Toll-like receptor 6 

Treg: T regulatory cell 

TSLP: Thymic stromal lymphopoietin 
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