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Clinical Problem: Peanut Allergy

The prevalence of peanut allergy has steadily increased during
the past 10 years, especially in children. A 2009 to 2010 survey of
more than 40,000 children (aged 0–17 years) in the United States

found that peanut allergy was the most common food allergy, af-
fecting 2% (1.5 million) of children nationwide.1 Data from a 2014
meta-analysis of 29 studies from multiple European countries using
various reporting methods estimated the occurrence of peanut
allergy to be 0.3% (by positive food challenge result) to 4.1% (by
peanut specific IgE positivity) in children aged 2 to 5 years and 0.4%
(by self-reporting) to 9.8% (by peanut specific IgE positivity) in chil-
dren aged 6 to 17 years.2

The burden of peanut allergy has a significant effect on the daily
lives of patients, parents, and other caregivers. Allergic reactions
to peanut vary and are unpredictable, ranging from skin manifes-
tations to life-threatening systemic reactions.3 In certain regional
and national data, peanut allergy has been reported to be a leading
attributed cause of food allergy–related emergency department visits
and cases of anaphylaxis in children4; it is also a common cause of
fatal food allergic reactions in assembled reports of known fatalities.5

As a consequence of their allergies, patients, their families, and
other caregivers can experience psychosocial issues and anxiety, in-
cluding the fear of ingesting even trace amounts of peanut. The
variability of allergic reactions and uncertainty regarding the risk
of future reactions are major contributors to patient and caregiver
fear.6 The unpredictable nature of reactions is noted in a Canadian
study of 252 children 4 years or older who were diagnosed with
peanut allergy and observed for 244 patient-years. During that time,
the annual incidence of unintentional peanut exposure was 14.3%,
and the severity of the initial reactions did not predict the sever-
ity of reactions to subsequent unintentional exposures.7
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The cornerstone of management for peanut allergic patients is
strict elimination of peanut products from the diet. This elimina-
tion has been made somewhat easier in recent years because content
labels on most packaged foods now list the most common food
allergens.8 Although the food industry is collectively working to min-
imize cross-contact of peanut, packaged foods occasionally contain
unintended allergen residue, prompting voluntary precautionary al-
lergen labeling (PAL) by food manufacturers.9 Despite widespread
use of these labels, the lack of transparency and uniformity of use
because of their voluntary nature has resulted in frustration because
allergic consumers may unnecessarily limit their food choice or
quality of life (QoL) to avoid all packaged foods that have a PAL state-
ment or choose to ignore some or all PAL statements and possibly
increase their risk of reactions by consuming the products.9 Fur-
thermore, perceived risk is heightened in food service establishments,
where the opportunity for allergen cross-contact can be high,
because food is prepared out of sight of customers and ingredi-
ents may be unknown, adding yet another challenge to the lives of
peanut allergic patients and their parents and caregivers. Thus, pa-
tients and caregivers have limited information to assess the risk of
unintentional exposure, and that risk is real.

Strategies and Evidence

Current Guideline-Based Management of Food Allergy

There is no currently approved option for the prevention or treat-
ment of peanut allergy.10,11 Current standards of care are restricted
to avoidance of peanut products and immediate symptom man-
agement with epinephrine to treat anaphylaxis associated with
unintentional exposure.10,11 On the basis of collective clinical ex-
perience and published research, if treatment were available, the
primary objective of most patients and caregivers would be pro-
tection from the consequences of unintentional exposure to peanuts,
rather than ad lib ingestion.12 Consequently, for most, the main goal
of peanut allergy immunotherapy (in lieu of an obtainable cure) is
to safely increase an individual’s reactivity threshold (desensitiza-
tion) to reduce the risk of allergic reactions attributable to
unintentional exposure.13 Such therapy is preventive as opposed to
an abortive treatment (eg, epinephrine) or avoidance.

The allergy field is anticipating upcoming approvals from the US
Food and Drug Administration (FDA) of 2 first-time treatments for
peanut allergy. There are currently 2 peanut immunotherapy strat-
egies, epicutaneous immunotherapy and oral immunotherapy, in
phase 3 development that could lead to registration in the near
future.14,15 Sublingual immunotherapy, another mucosally tar-
geted immunotherapeutic approach for peanut allergy, is also under
investigation and has shown promise in phase 1 and early phase
2 trials.16

Relative Risk Reduction: How Much Do You Need?

Because exposure to even a small amount of peanut can elicit
a reaction in some patients, desensitization that protects against
a reaction to unintentional exposure to peanut could significantly
increase safety for individual patients on a daily basis.13 With
new immunotherapy options likely forthcoming, assessing the
level of protection provided is important. The increase in thresh-
old reactivity from baseline to the end of immunotherapy
treatment—assuming the threshold increase is sufficient to reduce
the number of reactions—is key in evaluating the effect of risk
reduction for each patient. Determining the final eliciting dose
(ED; the amount of allergen needed to trigger symptoms) is
necessary for quantitatively measuring this effect.13 Whether an
allergic reaction has occurred in response to a discrete threshold
dose of peanut or because of the cumulative dose an individual

consumed at the time of reaction is an important consideration.17

Therefore, despite known limitations, such as cofactors, including
general state of health and activity that may introduce day-to-day
variability, reporting changes in a patient’s sensitivity to the
allergen provides additional information on how much a peanut
allergic individual is able to tolerate before reacting. That is why
in clinical trials the degree of treatment efficacy is evaluated by
the change in ED after a double-blind, placebo-controlled food
challenge.13

Treatment benefit is a function of pretreatment risk and risk
reduction attributable to therapy (ie, absolute risk reduction).
According to proceedings of the FDA Allergenic Products Advisory
Committee, attaining a degree of protection that reduces the rate
of reactions attributable to unintentional peanut exposure at the
individual level is a clinically meaningful end point for trials
evaluating peanut allergy immunotherapy.13 To date, the clinical
utility of primary outcomes in food immunotherapy trials has
been unknown. Furthermore, until recently, little was known
about the risk reduction associated with a patient’s increase in
threshold that signifies the ability to minimize risks associated
with unintentional ingestion in daily life, such as with trace
amounts of peanut. The Quantitative Risk Assessment (QRA)
model developed by the Food Allergy Research and Resource
Program provides a probabilistic approach to assess the benefit of
increasing a peanut allergic individual’s threshold during
immunotherapy.18 This work demonstrated the level of protection
provided by immunotherapy against allergic reactions to uninten-
tional ingestion of food products that contain trace amounts of
peanut. The recently published QRA modeling approach, which
matched modeled exposure to peanut protein with individual
threshold levels, allowed for assessment of the potential risk
reduction achieved for each peanut allergic individual.18 The QRA
model compares the threshold dose of a peanut allergic individu-
al to a diversity of exposure doses (based on an analysis of dietary
data recorded in the 2003–2010 National Health and Nutrition
Examination Surveys and a range of peanut protein concentra-
tions that could be present in packaged foods) to determine the
potential for a reaction on exposure to peanut protein residue.
The QRA model results showed that increasing a peanut allergic
individual’s baseline ED threshold of peanut protein from 100 mg
or less to 300 mg (equivalent to approximately 1 peanut kernel)
corresponds to a 94.9% to 99.9% decrease in the risk of allergic
reaction associated with unintentional exposure to trace amounts
of peanut (up to 1,000 ppm) for that individual (Fig 1). Further
increasing the threshold to 1,000 mg of peanut protein had an
additional quantitative benefit in risk reduction for patients react-
ing to 300 mg or less at baseline (specifically, >98.6% risk reduction
for ice cream consumption).18 The clinical relevance of increasing
an allergic individual’s peanut sensitivity threshold has also been
characterized in a European population using the same QRA
approach with European consumption data, with similar results.19

These 2 studies are based on estimated concentrations of unin-
tended peanut protein residue detected in packaged foods (eg,
cookies, ice cream, donuts, snack cakes, croissants, snack chip
mixes, salty snacks) based on published retail product surveys.17,20–26

The products did not contain peanut as an ingredient but may
have declared the potential presence of peanut residue via a
voluntary PAL statement on the package label. Nonetheless, the
300-mg peanut protein threshold dose is clinically relevant, and
achieving this level through immunotherapy provides a margin of
safety for peanut allergic individuals who may encounter trace
levels of peanut (Fig 1).18

Although achieving an individual threshold dose of 300 mg of
peanut protein is predicted to provide a level of protection, stan-
dard precautions for peanut avoidance should remain in practice
because patients undergoing peanut immunotherapy may still be
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at risk, given that meals consumed at home, in restaurants, or at
catered events could contain concentrations of peanut residue that
vary from those examined in the QRA model.18 Additional QRA
studies using food products other than packaged foods (eg, ob-
tained from bakeries, restaurants, ice cream parlors, and other high-
risk environments) would be useful, and some pilot studies are under
way that may shed further light on the relevance of relative risk
reduction in these scenarios.

Areas of Uncertainty

Shifts in Eliciting Dose Thresholds: Is There a “Magic” Dose, and How
Do We Approach Other Unmet Needs?

With potential new immunotherapies on the horizon, it will
be important to communicate the benefit and burden of treat-
ment and the limitations of current evidence. Most patients and
caregivers find the current practice of avoidance and treatment of
reactions to be burdensome.6,27 However, eliminating risk in all
peanut allergic patients is unrealistic until a validated curative
treatment becomes available. Although patients and parents or
caregivers may have a goal of reducing the frequency and severity
of allergic reactions with immunotherapy, clinical trials assess
reactions in controlled settings, and the correlation of clinical
trial end points with the frequency and severity of reactions in
the field has yet to be demonstrated. Estimates of the allergen
dose unintentionally consumed in products with declared aller-
gen are limited, and such exposures, as opposed to those attributable
to cross-contamination, are likely the most clinically relevant.
Markers to predict individual threshold sensitivity without the
use of a food challenge are lacking, hampering our capacity to
identify those who benefited from immunotherapy. In addition,
there is often a hesitancy to perform food challenges in this
population, reinforcing the identification of efficacy surrogates as
an important unmet need. Variables that include coexisting asthma,

intercurrent infection, and physical activity at the time of allergen
exposure are just some of the cofactors known to influence both
ED sensitivity and reaction severity, limiting the extent to which
we will be able to generalize the protective effect of immuno-
therapy for many patients.28 The necessary reliance on the
pretreatment and posttreatment ED in graded dose challenges
also begs the question of whether those assessments will be
needed to provide useful information for patients when and if
these therapies become broadly available. Yet, despite these limi-
tations, quality of life generally improves after immunotherapy
treatment, as shown in the food-specific quality-of-life study by
Factor et al.29 and in a recent quality-improvement project from
the Children’s Hospital of Philadelphia.30

A key question we will soon confront is which patients are likely
to benefit most from immunotherapy: those with a low initial ED
threshold or those with a high initial ED threshold. Intuitively, based
on the QRA model previously discussed, there is more to gain for
patients with a low initial ED, simply because their chance of re-
action is greater.18 Nonetheless, peanut immunotherapy for patients
with a high initial ED may still have added benefit and value.18 We
do not yet have reliable means of stratifying patients and other co-
factors that affect threshold sensitivity discussed above, thus
imposing limits on how this can be, for the time being, imple-
mented in clinical practice.

Guidelines

Although there are no specific guidelines for counseling pa-
tients regarding the benefits and burdens of immunotherapy, there
is a need to educate them about the variety of such factors that could
affect their pretreatment sensitivity to allergen consumption. Pa-
tients also need to understand the adverse event profile and other
burdens of the therapy itself and the anticipated posttreatment sen-
sitivity as well as the significant limitations we currently face in

Figure 1. Relevance of relative risk reduction in peanut allergy.18 The ability to provide a margin of safety against unintentional peanut exposure is paramount. As man-
agement of peanut allergy evolves, understanding the relative risk reduction that immunotherapy can provide is crucial. EPIT indicates epicutaneous immunotherapy. OIT,
oral immunotherapy; SLIT, sublingual immunotherapy.
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assessing these variables. Patients and parents or caregivers would
likely benefit from a more quantitative discussion explaining thresh-
olds and risk reduction so they can better understand the potential
effect of treatment on their daily lives (Fig 1).

Conclusions and Recommendations

As new therapies for peanut allergy become available, there are
multiple unmet needs to address. An important first step will be to
ensure that physicians, parents or caregivers, and patients have a clear
understanding of the relative risk reduction anticipated from these
immunotherapies so they can meaningfully weigh those against treat-
ment burden. The recent evidence supporting the clinical relevance
of a specific peanut protein threshold dose (eg, 300 or 1,000 mg) for
providing a margin of safety for peanut allergic individuals is an es-
sential concept not only for physicians but also for patients, parents,
and caregivers.18 It will be important for physicians to put risk in
context with treatment for patients, parents, and caregivers and to
educate on the concept of relative risk reduction. Further investiga-
tion into predictors of treatment efficacy is warranted to limit the
number of food challenges a patient must undergo. Appropriately
setting expectations for patients, parents, and caregivers as new thera-
pies for peanut allergy become available will be a critical aspect of
overall treatment satisfaction and success.
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