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Abstract

Risk is a concept inherent in every medical procedure. It can be defined as the probability
of an adverse event in a defined population over a specified period of time. In the frame
of food allergy management, it might be related to a diagnostic procedure, a treatment, or
the consumption of foods. The risk of an adverse event can also be augmented by
individual factors. This rostrum article discusses various aspects faced by children with
food allergies in the light of risk, and their practical implications. Identifying personal risks
for severe reaction, such unstable asthma, and correcting them whenever possible also
contributes to a reduction of the risk inherent to food allergy. Among the facets
discussed, oral food challenges (OFC) are the most common diagnostic procedures
implying an inherent risk. The risk of OFCs can be minimized by correct indication and
timing of the test, a safe setting, as well as by ensuring that the patient is otherwise well
without potential stressor potentially increasing the risk of a more severe reaction. Oral
immunotherapy (OIT) has been studied as a potential treatment for increasing the
threshold dose for reaction, and thus reducing the risk of accidental reaction.
Nevertheless, the procedure is not devoid of risk as the patients may, and do often react,
during the course of the procedure. Ingestion of trace amounts in processed foods,
mainly in community settings such as restaurants, schools or day care, represent a
potential risk of reactions, although for a minority of patients. Precautionary allergen
labelling (PAL) is a wide spread strategy to reduce the potential risk of reactions due to
traces. However, PAL is currently inefficient due to inconsistent labelling, also not
indicating a clear maximum amount possibly present in the manufactured food. Finally,
cost-effectiveness needs to be considered in risk management, as many risk-reduction

procedures are clearly not cost-effective.
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Introduction

The concept of risk is present in all human activity, and as health care providers we are
aware that any procedure or treatment may involve an “inherent” risk. Nevertheless, the
presence of risk is in contradiction with the dogma that “each health-related intervention
needs to be safe and efficient”. In our specialty, one common procedure highlighting this
is allergen-specific immunotherapy for venoms and environmental allergens, the most
efficient treatment available to date to durably down-regulate allergy. Although it is a

procedure not devoid of risk.

As a general rule, the decision of initiating a treatment is obvious when the risk of
mortality or morbidity is high as in cancer therapy, even with a high risk of significant
adverse events. However the decision is often less obvious when the absence of
intervention objectively has less effect on the patient, even when the risk is less
important. And it becomes evident that the benefit of the procedure must be weighed
against the risk of renouncing. In recent years new treatments for more and more
diseases have become available, and their “efficiency” has improved. More interventions
also inevitably introduce new potential risks, a fact sometimes denied by the patient who

might only perceive the positive aspects of a new treatment.

Risk can be a confusing topic with its varying definitions, timeframes and perceptions, but
it can be defined as the probability of an adverse event in a defined population over a
specified period of time. Thus it is important to clearly define the risk being presented and
discussed. First, is the risk being evaluated within the allergic population or for a specific
allergic individual? Second, is the risk under investigation (or being communicated)
defined as a risk due to:
- Diagnostic procedures,
- Treament / immunotherapy,
- Consumption of food...
o Prepared by the allergic individual,
o Prepared by others...
= At home,

= At a friend’s or relative’s house,
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= In a restaurant / catering setting,

= A prepackaged food?
Third, what is the actual risk being presented? Is it the risk of an allergic reaction, a
severe allergic reaction, a fatal allergic reaction, or something completely else? And
fourth, what is the specified timeframe for the risk being evaluated (i.e. risk per eating
occasion, per week, per month, per year, per lifetime)? Each of these multilayered
“definitions” fit into the presentation a singular “risk”, which highlights the need for clear

and consistent communication.

Finally, it is important to be aware that while everyone has the best interest of a food
allergic individual in mind, the perception of risk for a food allergic individual can and will
vary between different stakeholders [food allergic individual, parent or caregiver of a food
allergic individual, healthcare providers, food safety and regulatory authorities (public
health risk managers), pharmaceutical companies investigating therapeutic products,
food business operators (restaurants, caterers, prepackaged food producers, etc)].
Perceptions of risk will be influenced by previous knowledge and experience, or lack
thereof, with allergic reactions (1). In addition, the perception of risk might be very much
different from the real risk of various events as shown in Figure 1. Subsequent
differences in the perception of risk between these stakeholders can lead to different
actions or outcomes for a scenario, all of which can lead to confusion and contradictory

recommendations for the food allergic individual (1).

In this article, we aim to discuss various aspects involving the concept of risk, either
individual factors, diagnostic or therapeutic procedures, specific risk-associated situations
and include the benefit, and the objective and perceived risks. In addition, economic

aspects in relation to risk management are discussed.

Predictors of severe reactions

Although the maijority of food-induced reactions are not life-threatening, severe reactions
can occur with exposure to food allergens. Severe reactions include those involving life-

threatening symptoms such as respiratory or cardiovascular compromise; however,
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predicting the prevalence of severe food reactions is difficult due to differences in criteria
used to define severe reactions and variable methods used to collect data regarding food
reactions (i.e. billing codes, self-report, etc). Further, reports on the severity of food-
induced reactions may be inconsistent due to variability in the perception of severity or
failure to seek treatment for food reactions by patients/caregivers, as well as variability in
recognition of severe food-induced food reactions among healthcare providers (1,2).
Fatal anaphylaxis is rare as depicted in Figure 1 with a recent systematic review
estimating the risk of fatal anaphylaxis among food-allergic individuals as 1.81 per million
person-years (95% CIl 0.94-3.45) (3). Although the actual risk of fatal reactions is low the
perceived risk is typically very high and adversely affects the quality of life of patients with

food allergies and is a source of considerable anxiety for patients and families (4).

Severe food-induced allergic reactions are multifactorial and variable (5), and a prior
severe reaction cannot predict the risk of future reactions. Although severe reactions can
be unpredictable, reducing these risks may be facilitated by recognizing factors that have
been related to increased risk. These risks can be divided into two large categories, risks
associated with patient factors and risks related to food allergens. Underlying patient
factors include age, uncontrolled asthma, and sensitization status (1,2). Risks associated
with the food allergen include the type of food and presentation of the allergen. For
patient-related risks, individuals in the 2nd-3rd decade of life are at highest risk due to
increased risk-taking behaviors including poor dietary compliance and failure to
adequately treat allergic reactions (6,7). Patients with uncontrolled asthma are also at
increased risk of lower respiratory symptoms which may be life-threatening (8). Serum
and skin IgE testing are not predictive of reaction severity, however, sensitization to
certain allergens has been related to increased risk of severe reactions such as Ara h 2
for peanut in some patient populations (9) although this has not been proven for all
populations (10). Allergen-specific risk factors include type and presentation of the food
allergen. Peanut and tree nuts are more likely to induce severe and fatal food reactions
compared to other foods (6). Also, the preparation (cooked vs. raw) and bioavailabilty of
the food can increase severity risk. For example, milk and egg allergens have reduced
allergenicity when extensively heated and incorporated with wheat (i.e. baked goods) (1).

Other factors that can alter the presentation of the allergen include exercise and ingestion
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of alcohol or NSAIDs which may increase severity risk. (11). While it is impossible to
reliably predict severe reactions, clinicians should councel patients about these patient-
and allergen-related risks in addition to ensuring they are adequately prepared to treat
allergic reactions and have an emergency management plan. Table 1 provides a
summary of the main aspects for possible risk reduction strategies in patients identified

as presenting an increased risk for severe reactions.

Trace exposures and risk management

Accidental allergic reactions have occured in a number of situations (i.e. consumption of
packaged foods, meals outside the home, among others), with causes of reactions being
attributed to both allergic individuals and their caregivers (i.e. forgetfulness, intentionally
ignoring potential for risk, errors in reading a label, reduced supervision, errors in meal
preparation), as well as the production of food by food business operators (i.e. cross-
contact during production, use of wrong ingredient, manufacturer labeling errors). Due to
reactions potentially being caused by a number of sources, a clear distinction must be
made between food allergen management and food allergy management. Food allergy
management (diagnostic procedures, initiation of an avoidance diet, instruction on
reading labels, etc.) by an allergic individual and their caregivers should be conducted in
an informed manner after consultation with, and education from their allergist and other
healthcare providers (12). In contrast, food allergen management is conducted by food
safety and regulatory authorities (public health risk managers) and food business
operators. In a number of countries, food business operators are required to label the use
of foods or ingredients derived from the most common allergenic foods (13). However,
current regulations do not cover the management of unintended allergen presences
(UAP) that can occur in “trace amounts” because of cross-contact during the production
process. Further, “trace amounts” are not defined in regulations, with Japan being the
notable exception (14). As such, precautionary allergen labelling (PAL) and its various
forms (i.e. may contain, manufactured on shared equipment, manufactured in a shared
facility) are voluntary in nature and can vary widely in wording or application (13,14).
According to EU Regulation No. 1169/2011, voluntary food information shall not mislead

the consumer, shall not be ambiguous or confusing, and where appropriate, it shall be
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based on relevant scientific data. However, in practice the application of PAL is
inconsistent and PAL does not correlate to the actual risk of an allergic reaction (13,14).
These inconsistencies diminish the overall added value of PAL (15). It has been agreed
upon by various stakeholders that PAL should bear a relationship to the actual risk and
the decision-making criteria for application of such labelling should be transparent to all
stakeholders (13,14,16). The need for transparent, risk-based labelling is further
highlighted by the fact that allergens have been analytically detected in similar
frequencies and in similar concentrations for prepackaged foods, regardless of whether
PAL for a specific allergen was present or not (13,17). Additionally, allergic reactions and
anaphylaxis have been reported at similar frequencies to foods with or without PAL
(17,18). The need for PAL, or its absence, should be based on a consistent allergen risk
assessment framework which utilizes quantitative benchmarks or “reference doses” in a
such as those proposed by the VITAL ® Program (19). If transparent, risk-based PAL
could be widely applied, it could reduce the burden of reading and interpreting labels for
food allergic consumers & their caregivers, and provide an added value when trying to
make informed food choices (13). Table 2 provides a summary of the main aspects for
possible risk reduction strategies related to trace-management, and their potential

benefits to the patient.

Nevertheless, PAL is currently not effective, no matter the threshold, due to the
inconsistent application. Also, PAL does not always mean a low exposure, so while
unlikely, it is still possible that a product with PAL contains over 1000mg of the allergenic

protein.

Food challenges

An Oral Food Challenge (OFC) is the standard definitive test to confirm or refute a
diagnosis of allergy to food, usually performed under supervision in an experienced
medical facility. Patient selection has a significant impact on OFC outcome rates, with
conservative (relatively risk averse) criteria leading to most OFCs (up to 90%) being
negative, less conservative (relatively risk amenable) having a 50:50 positive-negative

split, and research protocol-based OFCs studies (e.g. qualifying for a treatment study)
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having a very high rate of reaction. An OFC may be offered at the first presentation if
there is sufficient uncertainty of the presumed diagnosis or may be used to confirm a
previously confirmed allergy has resolved or persisted over time. There are well accepted
protocols and set criteria to determine the outcome of an OFC. Clearly the best outcome
from a food challenge is “passing”/ a negative result, which allows the specific allergy
diagnosis to be removed, with predictable changes in patients’ quality of life. It is well
known in the specialty but not widely understood in the community that a “failed”/positive
challenge can have nearly as great a positive impact, because it removes uncertainty and
addresses the common, unfounded fear that each reaction inevitably escalates in
severity. It also gives families an opportunity to be guided through how they could
manage a similar reaction in the community and to have specific and focused dietary and
lifestyle advice. And now as food allergy treatments become more widespread, it can
also help determine which patients are most likely to benefit from treatment. An
intermediate or inconclusive outcome from OFC is usually due to a combination of a
child’s developmental stage or anxiety of the child or their parents’. These can be
mitigated by rescheduling and offering interim review or support from other health care

services.

Anaphylaxis is the greatest risk in OFC but it is uncommon. Any unit doing OFC must be

fully resourced to deal with such cases.

OFC is a controlled incremental exposure to a food allergen and as such is quite different
to exposures in the community. In OFC most augmentation/cofactors are controlled and
OFC is terminated as soon as the set criteria are met. This is quite different to community
reactions, with which OFC outcome do not correlate strongly. EAACI guidelines 2014
suggest low dose reactivity is an indication for adrenaline kit prescription but it appears
dose has only a small influence on outcome of an OFC, compared to other factors such

as asthma status and previous reaction severity (20).

The decision if and when to challenge is a good example of shared decision making
between clinicians and families. OFC-proof of allergy can be required for reimbursement
reasons in some health economies and in others access and resources are so poor that

careful selection becomes more a medical decision. Babies with milk or egg allergy may
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need challenges relatively soon after diagnosis to ensure the food allergy hasn’t already
completely or partly resolved. For more persistent or already confirmed food allergies like
peanut, OFC can be delayed, pending interim review over several years, seeking reports
of community exposures, and evaluation of changes in SPT and splgE levels. It is vital to
note that children who have simply had blood tests done for whatever reason but who
have never eaten the food being avoided, may need OFC irrespective of the test results,
as decision points/ values for SPT and splgE that many non-specialists rely upon were
not derived in such populations. Oral and epicutaneous immunotherapy options may
require an entry OFC, irrespective of other factors, to set the eliciting dose which can
then be compared with the post OIT eliciting dose. Table 3 provides a summary of the
main aspects for possible risk reduction strategies related to oral food challenges, and

their potential benefits to the patient.

No medical procedure is without risk. OFC risk can be minimized by correct timing of the
test and by ensuring the patient is otherwise medically well and without other stressors

such as fatigue, lack of sleep or viral infections, on the day of challenge.

Oral immunotherapy
What is Oral Immunotherapy (OIT)?

OIT involves mixing an allergenic food into a vehicle and consuming it in gradually
increasing doses (21). OIT protocols vary in the type of food and vehicle used, with
some using commercially available foods in their natural forms while others use
specifically prepared products such as the first FDA approved OIT product, AR101 for the
treatment of peanut allergy. Most OIT protocols include an initial escalation phase,
followed by dose build-up phase and maintenance phases with considerable variability
depending on the study. The initial escalation phase is typically conducted over one to
two days, using rapid up-dosing starting from a very small dose - that is extremely
unlikely to cause any adverse reaction - and progressing to a dose that is still likely safe
for home administration. If tolerated, the dose is escalated incrementally (usually

biweekly or weekly) until a target maintenance dose is reached or the subject reaches
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dose-limiting symptoms. There is considerable variation between studies regarding the
target maintenance dose, ranging from 300 to 4000 mg of proteins. At the lower
maintenance doses, such as that used with AR101, the goal of treatment is protection
from small, accidental exposures, while higher dose therapies are more likely to allow

ingestion of the larger amounts of the food in a dietary form.

The potential efficacy of food OIT depends on the defined endpoints, including the ability
to tolerate the treatment, the induction of desensitization alone, and/or the development
of a more durable state of clinical tolerance, which is often referred to as “sustained
unresponsiveness” (SU). Desensitization is defined as a temporary increase in the
threshold for reactivity, with maintenance of the desensitized state requiring continued
consumption of the allergenic protein. While all studies have demonstrated that the
majority of patients treated with OIT can be successfully desensitized, SU is less
commonly achieved. Thus, as far as we know at this time, the vast majority of patients
will need to be treated indefinitely to maintain protection, or at least ingest some form of

the food on a regular basis.
Safety of OIT

Adverse reactions are very common with OIT, with overall rates similar for peanut, milk,
egg, and wheat. Reactions are generally mild and local symptoms such as oral itching
are most common. Abdominal pain is the most common symptom leading to withdrawal
from treatment, and moderate reactions, such as wheezing, vomiting, and urticaria occur
in a small percent of all doses. However, given that doses are given daily over an
extended period of treatment, the risk for each patient is substantial. A recent systematic
review found that peanut OIT significantly increases the risk of anaphylaxis compared to
avoidance alone (22). It is especially concerning that most severe reactions occur
unpredictably, with a dose that has been previously tolerated, often associated with co-

factors such as infection, exercise, anxiety, or allergen co-exposure (23—-26).

A major impediment in moving OIT to widespread clinical practice is the high percent of
patients who cannot tolerate the treatment. Overall, 10-20% of subjects have dropped
out of OIT trials, with rates as high as 36%. While some participants have withdrawn due

to anaphylaxis or other acute reactions, the vast majority of withdrawals are due to
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chronic abdominal pain. Eosinophilic esophagitis has been documented in some of these
cases and it is not clear how frequently undiagnosed disease may complicate OIT
(27,28). Further studies directed at minimizing adverse reactions are therefore critically
important to move these treatments forward in clinical use. Table 4 provides a summary

of the main aspects for possible risk reduction strategies and benefits related to OIT.

Eating out (restaurants / schools...)

It is a burden for food allergy sufferers to eat out, especially when they are allergic to
common foods, hard to avoid, such as milk and egg. Current legal requirements for
allergens labeling in processed foods are most helpful for identifying definite ingredients,
nevertheless it is often difficult to identify potential contamination during the food
preparation process. In addition, getting accurate information about ingredients when
eating out is most often challenging. Food allergy sufferers also have difficulty when
traveling as they eat dishes they do not consume usually. These conditions may vary
greatly from country to country, and are require continuous adaptation. Also, when
traveling, language barriers are additional difficulties increasing the risk of accidental
reactions. In order to overcome these hurdles, patients with food allergies and their
families eating out and travelling need to seek appropriate information and adapt to local

rules, when available, for food allergy.
School and day care

Food allergy is the most common cause of anaphylaxis in childhood (29), and schools
and day care are places of increased risk of reaction. Food allergy and anaphylaxis
prevention measures in school and day care vary greatly from country to country, and
even between schools of a same area. Whether meals are provided by the institution at
school and day care, or brought from home may largely influence the risk of reaction.
Most often, large facilities deliver foods to schools increasing the inherent risk of
contamination by an allergen. Thus, accidental ingestion are a real threat at school,

rendering proper emergency treatment plans necesseray. Legislation for treatment plans
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may vary between countries. In the United States of America, most states allow school
nurses to use self-injectable adrenaline at school when any student develops anaphylaxis
due to food allergies or other causes. In Japan, school personnel are allowed to use self-
injectable adrenaline but only for the students who are prescribed self-injectable
adrenaline. In Europe, anaphylaxis treatment plans at schools vary in-between countries
and regions. For example, teachers in Germany are not allowed to use self-injectable
adrenaline. Furthermore, there are many developing countries where self-injectable
adrenaline kits are not available. Table 5 provides a summary of the main aspects for
possible risk reduction strategies related to meals in "non-safe” places, and their potential

benefits to the patient.

How economic aspects influence risk management

Managing risk in food allergy can be viewed through the lens of cost and value. Risk in
food allergy is mainly focused on fatality risk, given concerns that severe reactions can
become fatal ones, and our policies are intended to protect against fatal reactions.
However, as stated earlier, the risk of fatal food induced anaphylaxis is actually
exceedingly low, though cases happen annually. While uncomfortable to contemplate,
risk management strategies have to have value, and the cost to save one life or prevent
one death cannot be excessive—a standard governments and payers apply to judge and
prioritize interventions.  Cost-effective interventions produce maximal quality-adjusted
life-years (QALY) (e.g., a year of perfect health relative to a condition, measured by
quantifying what a patient may be willing to sacrifice to maximize healthy life with their
condition) at the lowest cost, within an economy-specific cost/QALY threshold. Low-value
care exists where alternative options provide superior outcomes at lower costs (30). What
the data suggest from recently published analysis is that despite noble intentions, our risk

management strategies may be of low value.

Surprisingly, our most common option, the epinephrine auto-injector (EIA) is low-value
and costly at preventing fatality. EIAs retail at approximately $700 US/twinpack. When
simulating how effective devices are at reducing the risk of fatality (estimating devices

reduce the risk between 10-1000-fold), EIAs were only cost-effective at a ceiling price of
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$24 US/twinpack (31). Placing these devices in schools as part of stock epinephrine
policy (same risk-reduction range) is cost-effective vs. not doing so. However, the model
of having all students supply their own twinpack in addition to two undesignated units at
the school costs $7419/student and produces fewer qualities than purely sharing the
devices across all students at the school, without requiring anyone to supply their own
individual units (32).

Other things we do to reduce fatality risk from a food allergic reaction also are low-value.
First, advising strict avoidance of precautionary labelling (PAL, using the same 10-1000
fold risk-reduction) was associated with an incremental cost of $182,434,277 per life
saved vs. allowing PAL consumption, but the most cost-effective strategy was to perform
a “one-shot” ED5 (dose eliciting a reaction in 5% of allergic individuals) peanut challenge
to determine if PAL avoidance was necessary (33). Secondly, some anaphylaxis action
plans advocate pre-emptively injecting epinephrine immediately upon known or
suspected ingestion, before symptoms emerge, to prevent severe reactions (34).
However, treating pre-emptively had an incremental cost of $110,270,820 per death
prevented and only reduced the fatality rate by <0.0001 over a 20-year modelled horizon,
irrespective of past reaction history compared to treating only after symptoms emerge—
again, low value (33). Third, automatically calling emergency medical services for
transportation to the emergency department (ED) after using epinephrine (recommended
on most anaphylaxis action plan), compared to watchful waiting and only activating this
path if the person fails to stabilize, is also low-value and associated with incremental
costs of $1,349,335,651 per death prevented (35).

Taking this one step further, even certain prevention and treatment strategies may also
have low-value. In comparing the United States National Institute of Allergy and
Infectious Disease (NIAID) early introduction policy model to those recommended by the
UK, European Society of Allergy and Clinical Immunology, Australasian Society of
Clinical Immunology and Allergy models, the NIAID strategy (screening of high-risk
infants with peanut skin testing, and advising against introduction this is >8mm), vs. a
non-screening approach was associated with incremental costs of approximately
$654,000,000 and prevented 3,200 fewer peanut allergy cases over a 20-year horizon

(36). Similar screening models applied to early egg introduction or introducing peanut to
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the younger sibling of a peanut allergic child resulted in higher costs and fewer cases of
allergy prevented (37,38). Finally, the potential cost-effectiveness of a commercially
approved peanut oral immunotherapy product and a peanut epicutaneous
immunotherapy product awaiting a decision on approval are somewhat narrow, and
dependent on annual price, rates of attaining sustained unresponsiveness, rates of
reduction in the risk of anaphylaxis, and gain in health utility that have yet to be
demonstrated (38).

Collectively, when exploring policies, treatment strategies, and recommended actions to
help prevent food-induced fatality, most actions are costly and have limited effectiveness.
In trying to understand how this may have evolved, it may be in part that fatality is rare
outcome, very difficult outcome to shift, and unlikely altered by most strategies we
recommend. Morbidity is potentially a more modifiable outcome and perhaps a better
focus, but many management strategies may artificially increase morbidity indicators,
such as Emergency Department utilizations epinephrine use, creating noise around a

critical signal.

A rational approach of risk management in food allergy

Food allergy is a disease with objectively moderate morbidity (effects on quality of life,
significant reactions infrequent), but a very low mortality. Nevertheless, the perception of
the inherent overall risk of the disease is perceived as high in the community, and may

significantly leverage decision-making and policy.

e Strategies to diminish the risk inherent to food allergy must combine personal &
cultural acceptance of risk, along with scientifically established management of
food allergy (diagnosis, follow-up, and management).

e Risk assessment related to food allergy needs to consider strategies that are
justified on the basis of health economics.

o Efficiently defined personalized risk management strategies related to food allergy
can only be established at a personal level with the agreement of the patient,

based on accurate information provided by a knowledgeable health professional.
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e New treatment approaches may be of both psychological and medical benefit for
some patients / families but may actually increase the overall risk of reactions in
the short term.

e Finally, as “next-generation” treatment approaches emerge over the next 10 — 20

years the risk:benefit profile of food allergy may change dramatically.
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Table 1: Aspects of risk reduction for severe reactions

Strategy

Reducing/suppressing factors increasing the risk of severe reactions

« Provide treatment plans for accidental reactions

Effectiveness | o High when risk factors (e.g. co-factors such as exercise) are identified

e Treatment plans with emergency medications made available to the

patients may save lives

Costs e Cost of emergency care / medications Necessitates a well-trained health

professional team

Benefits e Reduced number of reactions

¢ Reduced severity of reactions, decreased morbidity and mortality

Efficient? » Yes, significant decrease of risk, but need to consider the cost of

emergency care / medications
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Table 2: Aspects of risk reduction with traces

Strategy

Avoidance of foods labeled with “may contain...”

Effectiveness

Low for all patients due to the inconsistent application of PAL and no

correlation of PAL (presence or absence) with the actual risk
Potentially high for patients with a low threshold of reactivity

Potentially still low for most patients with food allergies, as their

threshold of reaction is above trace amounts

Costs

High due to reduced quality of life, with little “return on investment” for

patients with a high threshold of reactivity

Benefits

Less reactions in patients with a low threshold of reactivity
Feeling of safety for all food allergic patients/families

Reduced risk of litigations for the food industry

Efficient?

Efficient only if food choices are broadened though the consistent
application of PAL which correlates with the actual risk, and egregious

PAL is removed from products that do not present a risk.
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Table 3: Aspects of risk reduction with oral food challenges

Strategy o Performing a food challenge
Effectiveness | o Gold standard for the diagnosis and persistence assessment of food
allergy
Costs ¢ Cost of the diagnostic/food allergy follow-up procedure, including the
cost of a food challenge
¢ Necessitates a well-trained health professional team
¢ Risk of significant reactions
Benefits o Better quality of life from a clear diagnosis
e Reduced social and health costs after negative challenge
Efficient? e Yes, OFC provide a clear benefit with either outcome, no reaction or

reaction
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Table 4: Aspects of risk reduction with OIT

Strategy o Successfully induce desensitization
Effectiveness | e Effective in most but comes with a significant risk of adverse reactions
Costs e Costs are significant, due to:

¢ Medical care needed to provide the treatment

e Heavy burden on the patient / family

e Caring for patients during treatment related reactions
Benefits e Possibly improved quality of life

e Possibly reduction in adverse reactions due to accidental exposures
over time

Efficient? e No, this is a slow, burdensome process that may need to be continued

indefinitely given limited data regarding sustained unresponsiveness
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Table 5: Aspects of risk reduction for “eating out”

Strategy e School and community emergency care plan
Effectiveness | e High when standardized and well instructed, and implemented
Costs ¢ Significant burden of community organization

¢ Increases the stress of care takers
Benefits e Reduced number of reactions

e Reduced severity of reactions, decreased morbidity and mortality
Efficient? « Yes, significant decrease of risk, but with a substantial cost for the

community
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Legend of Figure 1

Annual incidence rate for different events in patients with food allergies aged 0-19 years, in
comparison with other events. Continuous bars represent means with 95% CI and doted bars the

range of point estimates. Reproduced and adapted with permission from (3).
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