Allergen ingredients and contaminants: How valuable are thresholds in protecting those at risk?
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Abstract:

The Anaphylaxis Campaign has been involved in protecting severely allergic consumers since 1994. In the absence of a cure, those at risk need to practice effective allergen avoidance. When that fails, severe symptoms may be controlled or a death prevented by good emergency management and treatment protocols. These are the only back-up option. The burden of living with a severe food allergy is often extreme. Every meal or snack may carry risks, and families affected suffer constant anxiety.  (1, 2, 3)
There has been a growing commitment from the food industry to meet the many challenges. Whilst European labelling regulation has been slow to keep up, many food companies have voluntarily taken positive measures such as allergen segregation, improved labelling, and closer scrutiny of manufacturing procedures.  
For the consumer, effective allergen avoidance depends to a large degree on information presented on the food packaging. It has to communicate the deliberate or potential presence of an allergen along an increasingly complex food supply chain. This information must be easy to find and read, and it must be credible. (4)
The effective communication of allergen information is both a standards and a safety issue.  Allergens deliberately present as ingredients should be labelled as part of the product description. If the food carries a potential risk of cross-contamination because it has been produced in an environment where an allergen is handled, then that potential risk should be communicated to the consumer. (5)
In the UK and beyond,  many retailers and food manufacturers have had a major influence on improving allergen labelling for some years now. A number of principles have been widely accepted as good practice:

· allergens (particularly nuts, peanuts and sesame) are only used when they are expected as a key characteristic ingredient in the recipe

· using allergens as ingredients introduces a risk to other products which may justify segregation

· allergens are controlled along the food supply chain through a HACCP system

· major allergens are always identified as ingredients – even when present in a compound ingredient 
· allergen risks from ‘carry over’ and processing aids are assessed, managed and communicated when necessary

· allergen contamination risks are controlled along the food supply chain
· any allergen cross-contamination is assessed, recorded and communicated so that the consumer at risk can make an informed choice whether to eat the product

· rework is only used ‘like into like’ – allergen containing rework is only used in other products containing exactly the same allergen

· allergen ingredient and contaminant labels have to be easy to find and read, They are a critical control and may prevent injury or save a life
Consumers at risk need to be able to trust that the risk assessment and control of allergens at all stages of food production will be effective enough not to cause them harm. However, there is much debate as to the quantity or threshold level of different allergens which may trigger symptoms in different individuals. In some cases, there may be a thousand-fold difference in levels of allergen contamination indicated by warning labels. The greatest challenge for many manufacturers and retailers is not how but whether to label for the presence of allergens. 
This debate is complex because it involves people whose bodies and behaviour are unpredictable. Such decision-making depends on information from competent medical diagnoses which are not universally available or consistently carried out, using procedures which can occasionally be dangerous.  It involves a potentially life-threatening risk, in some cases from the tiniest amount of an every day food stuff. It involves the law – food safety and food standards regulation and enforcement. It involves food processing technology from the field to the fork, and it involves science, including the availability of detection methods at appropriate levels. 
Some food ingredients are derived from highly processed refined food allergens. It is important to be able to assess whether the final ingredient (which may be nothing like the original allergen) is still active, ie able to trigger allergic symptoms. This is usually assessed by the presence of detectable proteins. However, assays are not yet available for all major allergens, and more work needs to be done to understand where thresholds for the presence of allergenic proteins may be safely set to prevent both symptoms and sensitisation. The European Food Safety Authority expert panel (responsible for food risk assessment) has recently admitted that “current evidence does not allow the determination of intake thresholds below which an allergic reaction does not occur.” (6) 
It is important that allergens are labelled when they are present in a form which may affect those at risk. If they are labelled only as the original source of a highly derived ingredient which no longer triggers allergic symptoms, consumers at risk may be confused, and some may become complacent, believing themselves no longer allergic to the particular allergen. They may then consume it elsewhere which could be dangerous. 
The practical value of European Directive 2003/89 EC (and other similar Codex-originated national food labelling regulations to help allergic consumers) will depend enormously on decision-making about the effectiveness of a wide range of ingredient refining processes in removing allergens which may harm those at risk. Without a better understanding of this effectiveness, there is a risk of over-labelling, ie labelling anything which was once an allergen, whether or not it is still active. This has already happened in Australia and New Zealand.

Another key area is the assessment of potential field and supply chain allergen contamination – for example for various spices or cocoa beans which may be grown together with peanuts. An on-going and informed risk assessment is necessary to work out whether a person at risk from peanut allergy might encounter enough peanut contamination in a typical meal or snack to harm them. In the UK, the Anaphylaxis Campaign is working with appropriate industry representatives, trade bodies and analytical experts to monitor, assess and communicate such risks.
There is some indication that very low levels of allergen used in pharmaceutical skin care products may sensitise. (7) More work needs to be done to understand whether this is also the case in foods.  
These are the challenges at the root of any food supplier’s decision of whether to label for the presence of allergens, whether added deliberately as an ingredient or potentially present from environmental contamination at any production stage. 

There are some key points which influence the availability of accurate information about allergen thresholds:

· Clinical assessments and treatments are supposed to help the patient. Setting clinical thresholds may not actually provide any information to help the patient manage their condition. 
· For children in particular, it is unethical to undertake any clinical activity which is not for the direct benefit of that child. 
· Consenting adults may be happy to undertake double blind placebo controlled food challenges which may contribute to the setting of thresholds for different allergens, even if they do not benefit directly 
· However, those at greatest risk who have experienced at least one life-threatening episode and who are committed to rigorous and life-long avoidance of the allergen which triggered it may not want to participate. Their families may not let them.
· Many allergy deaths and ‘near misses’ involve exacerbating factors such as exercise, illness, stress or other pre-existing physical, hormonal, age-related and social influences. Setting thresholds in a clinical setting may not reflect real-life circumstances in which allergic people may eat food
From the consumer’s point of view, whilst there is no cure for severe food allergies, rigorous allergen avoidance is the only option. Whilst small children may be biddable and not yet conditioned to such constant vigilance, those who are experienced and competent in constant allergen avoidance may find it hard to play the game of Russian Roulette involved in clinical food challenges. It is inevitable that some high risk consumers will not be challenged so their thresholds will be unrecorded.
Some clinicians use threshold data from clinical challenges to indicate whether the patient needs to avoid the allergen as both ingredient and potential contaminant (eg ‘may contain’), as ingredient only, or not at all. In situations where high quality patient care is very accessible, and where patients can be re-assessed at regular intervals, this can be valuable. However, without frequent dialogue and clinical re-assessment, the patient’s threshold levels may change and may not be picked up by the doctor. This may expose patients to unnecessary risks.
Providing clinically-proven indicators of allergen thresholds to the food industry can help to set detection levels for assays and enable more targeted risk assessment in food production. However, more still needs to be understood about the variation of thresholds in different food matrices. (8)  Not only may this help manufacturers producing different food types. In the longer term, it may also enable consumers to understand particular risks associated with individual food types, and improve their avoidance skills accordingly. 
The Anaphylaxis Campaign has undertaken an informal review of UK food allergy deaths since 1992. Out of 55 deaths recorded, at least 35 were almost certainly triggered by the allergen as an ingredient.  Only two were possibly due to cross contamination. 

A parallel clinical study of UK food allergy deaths (9) and an on-going study of food allergen avoidance failure in UK patients also indicate that the allergen is more often consumed as an ingredient, though unrecognised by the person at risk and / or the food supplier.  (Pumphrey et al – current). 
In order of frequency, avoidance failure was due to:

1. Inadequate care when ordering food from caterers

2. Poor knowledge of likely ingredients in ethnic cooking

3. Lack of understanding about likely environmental contamination

4. Avoiding the wrong food

5. Lack of care by those entrusted with providing allergen-free food

6. Inadequate labelling of packaged food.

Current initiatives are underway for formal and informal sharing of information on allergen avoidance failure. The Anaphylaxis Campaign investigates and collects information about members’ allergic reactions which is assessed by its medical advisers. Both deaths and ‘near misses’ are being recorded and communicated within the medical community by the French Réseau d’Allergo-Vigilance which has over 300 participants. (10) Dr Richard Pumphrey is monitoring UK allergy deaths and undertaking a study of possible food allergen-triggered asthma deaths for the Food Standards Agency. Improved investigative and diagnostic techniques and similar information-sharing activities through international patient groups such as the Food Allergy and Anaphylaxis Alliance may lead to further understanding about allergen threshold levels in the future.
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