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Summary

The prevalence of allergies to common food allergens (cow’s milk, egg, peanut, tree nuts, soy, wheat, fish and shellfish) appears to be increasing in Western societies.  While IgE-mediated allergy presents with immediate reactions (urticaria, angioedema, vomiting, anaphylaxis), non-IgE-mediated food allergy is implicated in a range of manifestations with delayed onset (gastrointestinal allergies, atopic eczema, infantile colic). Delayed-onset reactions may occur in breast-fed infants, as intact food antigens are secreted into human milk. Allergy testing is only useful in patients with suspected IgE-mediated food allergy, but dietary elimination and challenge remain the definitive test for non-IgE food allergy. There is no cure for food allergy. Childhood food allergy will often resolve over time, however, allergy to peanuts, tree nuts, fish and seafood may persist to adulthood. The key principles in the treatment of food allergy are strict dietary avoidance and education. Children at significant risk of anaphylaxis may require an adrenaline autoinjector, in conjunction with adequate training of parents or carers. Elimination diets in infants and children need to be closely supervised in order to prevent nutritional deficiencies and growth impairment.

Background

Over the past decade, the prevalence of allergic disorders has increased dramatically. Allergic disorders currently represent the most common chronic illnesses of childhood. Although it is often assumed that a decrease in early childhood infection is responsible for the increase in allergies, the exact reasons for the recent epidemic in allergic disorders remain speculative. Intensive research has rapidly expanded our understanding of the mechanisms involved in food allergic disorders. In addition, identification of effective approaches to the prevention of food allergy has become a public health priority, and several preventive strategies are currently undergoing prospective evaluation in clinical trials [1]. 

Classification of food allergy

Food allergy is defined as a reproducible clinical reaction to a food protein that is mediated by an immunological mechanism [2]. This needs to be distinguished from food intolerance which is not immunologically mediated and usually involves reactions to  non-protein food constituent (e.g. lactose malabsorption, tyramine in cheeses or red wine). Toxins (e.g. staphylococcal enterotoxin in mayonnaise) or pathogens (e.g. Salmonella spp. in chicken meat) are another cause of non-allergic clinical reactions to foods.

There are two main groups of food allergic disorders distinguished by the timing of the onset of allergic manifestations: immediate and late onset allergies [3]. Patients with immediate-onset food allergy usually develop symptoms within 30-60 min of ingesting a food allergen; these patients have increased serum levels of food-specific immunoglobulin E (IgE) [4]. IgE-mediated food allergy needs to be distinguished from delayed-onset food allergy; these patients don’t have increased serum IgE levels (non-IgE-mediated or cell-mediated allergy). In a small number of medical conditions, both mechanisms are involved (mixed IgE and non-IgE-mediated food allergy).
Food allergens

More than 95% of food allergic reactions occur to 8 foods. In children, the common food allergens are cow’s milk, egg, peanut, tree nuts, wheat, soy, fish and shellfish . Most children ‘outgrow’ their allergy to cow’s milk, egg, wheat and soy by the age of 5 years. However, nut and seafood allergy often persists into adult life, and only 20% of children will outgrow these allergies. 

Most food allergens are proteins or glycoproteins, and are relatively resistant to acid, heat and proteolytic digestion [5]. A large number of IgE binding sites (epitopes) have been identified on food allergens. There are two main types of epitopes: conformational and linear. The conformational epitopes have a three-dimensional structure that is prone to heat-inactivation, e.g. by cooking. Sensitisation against heat-labile epitopes has been shown to be associated with more transient allergy, whereas linear epitopes are associated with long-term persistence of food allergy [6]. 

A list of common food allergens is shown below (modified from [5]).

Food 


Allergen



     Mass [kDa]

Cow’s milk

Caseins:









   1-casein




27






   2-casein




23




   -casein




24
   -casein




19




   -casein




21





Whey proteins:






-lactoglobulin




36




   -lactalbumin




14




   Bovine serum albumin



69

Egg white

Ovomucoid (Gal d 1)



28

Ovalbumin (Gal d 2)



45




Ovotransferrin / conalbumin (Gal d 3)

77

Lysozyme (Gal d 4)



14

Egg yolk

Chicken serum albumin (Gal d 5)

70

Peanut


Vicilin (Ara h 1)




63




Conglutin (Ara h 2)



17





Glycinin (Ara h 3)



56


Soy bean

Gly m 1





34





Trypsin inhibitor




20


Clinical presentation

IgE-mediated food allergy. These reactions typically occur within 30 minutes of ingestion of the offending food allergen and may involve cutaneous (erythema, urticaria, angioedema), gastrointestinal (vomiting, diarrhoea, abdominal pain), respiratory (cough, hoarse voice, stridor, wheeze) and/or cardiovascular (hypotension/collapse) symptoms.  When the reaction involves the respiratory and/or cardiovascular systems it is termed anaphylaxis, which may be life-threatening. 

Non-IgE-mediated food allergy. This group of conditions includes a number of distinct syndromes that all typically present with gastrointestinal symptoms (abdominal pain, vomiting, diarrhoea, weight loss/failure to thrive, malabsorption) and have a delayed (several hours to days) onset following food exposure. Delayed-onset allergic reactions may also occur in exclusively breast-fed infants, as intact food allergens are secreted into human milk in sufficient quantities to induce allergic reactions (including gastrointestinal allergies, atopic dermatitis and infantile colic [7]).

Gastrointestinal food allergies [7,8] present with a range of symptoms, including vomiting, diarrhoea and failure to thrive. There are a number of gastrointestinal allergy syndromes. Food protein-induced enterocolitis syndrome (FPIES) causes diarrhoea and profuse vomiting in young infants, typically after introduction of cow’s milk, soy, grains (rice) or poultry meat (chicken) into the infants’ diet.  Hypotension and collapse occurs in up to 20% of these cases and may be misdiagnosed as septic shock.  Food protein-induced enteropathy is characterized by small intestinal mucosal damage and chronic diarrhoea. Since the introduction of modern infant formulae this form of food allergy has become less common. Food protein-induced proctocolitis is the most common cause of rectal bleeding and low-grade diarrhoea in the first weeks of life; it occurs both in breast and formula-fed infants. These infants are generally well and thriving and develop tolerance by 12-18 months of age.

Eosinophilic gastrointestinal disorders. This group of conditions can affect any part of the gastrointestinal tract. Eosinophilic oesophagitis is characterized by dense infiltration of the oesophagus with eosinophils. In health, no eosinophils are present in the oesophageal mucosa. The exact pathophysiology of this condition is unclear. A subgroup of patients have food allergies and respond to elimination diets. The disorder typically presents in adolescence and young adults with persistent reflux symptoms, oesophageal food impaction or swallowing difficulties. Clinical symptoms in infancy include gastro-oesophageal reflux, feeding difficulties, irritable behaviour and failure to thrive. 

In eosinophilic gastroenteritis, the clinical presentation depends on the part of the gastrointestinal tract that  is predominantly affected. Small intestinal eosinophilic gastroenteritis presents with chronic diarrhoea, abdominal pain, malabsorption, weight loss or motility disturbances. The relationship of this condition to food allergy is uncertain as only few patients respond to elimination diets [9]. Patients unresponsive to an elemental diet may require treatment with corticosteroids. Humanised monoclonal antibodies to interleukin-5 (anti-IL-5) have also been used successfully in a small number of patients presenting with hypereosinophilic syndrome and eosinophilic gastrointestinal disorders.

Diagnosis of food allergy

The definitive diagnosis of food allergy is made by eliciting an adverse clinical reaction after ingestion of increasing doses of a suspected food allergen (food challenge). Two tests are useful in predicting a positive food challenge: skin prick test (SPT) [10] or measurement of IgE antibody levels in blood (RAST – RadioAllergoSorbent Test) [11]. Diagnostic decision points have been defined for SPT and RAST that predict a positive food challenge to a range of food allergens with >95% accuracy [10,11]. These tests cannot detect non-IgE-mediated food allergy; this form of food allergy generally requires a demonstration of clinical improvement after dietary elimination, and relapse of symptoms on re-introduction of the offending food.  

A number of techniques for the diagnosis of food allergy have been adopted by alternative practitioners, eg.vega (electrodermal) testing, cytotoxicity testing, provocation neutralisation procedure, applied kinesiology, reaginic pulse testing or chemical analysis of body tissues. These techniques have no scientific basis, are expensive and can lead to inappropriate, and potentially harmful, dietary restriction [12].

Treatment

The treatment of food allergy relies on strict dietary avoidance of the offending food allergens. There is no cure for food allergy, although children may become tolerant to a food over time. Patients with IgE-mediated food hypersensitivity should be provided with a management plan in the event of an immediate reaction following inadvertent exposure to an offending food allergen. For some patients this may include the prescription of an automated injectable adrenaline device (Epipen®/Epipen junior®). In infants with food allergy, several hypoallergenic formulae are available, including extensively hydrolyzed and amino acid-based formulae. In older children, soy formula may also be a suitable cow’s milk substitute. In breast-fed infants with food allergies, a maternal elimination diet may be effective. Elimination diets need to be closely monitored by a dietitian in order to prevent long-term growth impairment or nutritional deficiencies.
Prevention

The prevention of food allergy is of public health importance [1]. Primary prevention strategies include exclusive breast-feeding to 6 months of age and the delayed introduction of weaning solids. Dietary restriction during pregnancy or lactation is not thought to be effective in preventing allergies in the infant. Maternal supplementation with probiotic lactobacilli during pregnancy and lactation has been shown to reduce infantile eczema and therefore holds promise in the prevention of allergic disorders [13]. However, further prospective evaluation is still required before use of probiotics as a public health intervention.
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