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Abbreviations used

DBPCFC- D
ouble-blind placebo-controlled food challenge
OFC- O
ral food challenge
Oral food challenges (OFCs) are currently the definitive
diagnostic procedure in food allergy. Their design has evolved
over the decades to maximize safety, optimize convenience, and
address several specific clinical questions. However, they are a
resource-intensive investigation that carry a risk for severe
allergic reaction in which fatal outcomes, although rare, have
been reported. In this review, we explore the many roles that
OFC fulfil in the clinical and research settings. We also discuss
progress that has been made in developing alternative diagnostic
tools and how far these have reached in offering a viable
replacement to OFC in clinical practice. Finally, we discuss the
ongoing importance of research OFC to improve the future
diagnostic capabilities of novel diagnostic tools. � 2023 The
Authors. Published by Elsevier Inc. on behalf of the American
Academy of Allergy, Asthma & Immunology. This is an open
access article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/). (J Allergy Clin Immunol Pract
2023;11:988-96)

Key words: Food allergy; Oral food challenge; IgE; Basophil
activation test; Anaphylaxis; Double-blind placebo-controlled
food challenge

INTRODUCTION
Oral food challenges (OFCs), also known as oral provocation

tests, are an essential procedure in food allergy in both the clinical
and the research settings, serving diagnostic as well as therapeutic
purposes in the context of psychotherapy and other aspects of
management of food allergy. As the name implies, an OFC is an
in vivo test during which the patient ingests the suspected food
allergen under clinical supervision. Any symptoms and the time
relation of symptoms to allergen ingestion are assessed to deter-
mine whether and at what dose the patient has experienced a
clinically observable allergic reaction or has tolerated the food.
The design and location of OFC vary depending on the indica-
tion, pre-OFC reaction likelihood, and patient preference.1

Double-blind placebo-controlled food challenges (DBPCFCs),
in which the assessment is made over two visits with the patient
exposed to a placebo on one visit and the suspected allergen on
the other, and both patient and clinician are blinded as to
the allocation, are still regarded as the reference standard diag-
nostic tool in food allergy.2 They have evolved significantly since
the 1950s, when the concept was first suggested.3-5 However,
open food challenges (in which neither patient nor the clinical
team are blinded to the doses administered, namely whether active
or placebo doses) are now typically used in clinical settings. As the
experience of OFC has increased, along with an appreciation of
their manifold role in food allergy care, modified challenge pro-
tocols have been developed, including single-dose food challenges
and interspersed food challenges.1,6 Although OFCs achieve the
greatest diagnostic clarity, they are not 100% specific or sensitive.
Often, OFCs may not reflect real-world accidental exposures and
may carry a risk for allergic reactions including anaphylaxis, and
rarely even death.7-9 Therefore, as other diagnostic tests have
advanced,10,11 there has also been a growing desire to minimize
the need for OFCs in clinics.

In this article, we review the current utility of OFCs and their
relevance for future food allergy care.
INDICTATIONS FOR OFCS: WHY DO WE NEED

CHALLENGES?
There are several indications for OFCs (Table I), which in-

fluence the choice of type of challenge undertaken (Table II).
In clinical settings, OFCs are used primarily as a diagnostic

tool, to confirm or exclude food allergy when a clinical history
and assessment of sensitization cannot provide clarity. In addi-
tion, OFCs are used to assess for resolution, delabel a food allergy
diagnosis, and/or reintroduce the food into the diet. However,
OFCs can also provide additional phenotypic information about
the allergy, such as sensitivity to the allergen (ie, whether the
patient requires a relatively small (higher-sensitivity) or large
(lower-sensitivity) allergen exposure to trigger a reaction) or the
severity of a reaction (ie, whether the patient experiences few or
mild symptoms (low severity) or more, serious, and potentially
life-threatening symptoms requiring more treatment (high
severity), which can be useful in guiding further clinical man-
agement advice (Figure 1).12 Finally, OFCs can be used for their
experience-based, educational value to support the psychological
aspects of managing food allergies, to reduce food allergyerelated
anxiety and empower patients.
ORAL FOOD CHALLENGES IN IGE AND

NON-IGEeMEDIATED FOOD ALLERGY:

SIMILARITIES AND DIFFERENCES
The design of OFCs differs when assessing for possible non-

IgEemediated food allergies. Unlike IgE-mediated food allergies,
for food protein-induced enterocolitis syndrome there is no
broad consensus regarding the framework for dosing. Often, the
design of the OFC reflects the timing of reaction ascertained
through the clinical history.13 Given the length of observation
periods in some food protein-induced enterocolitis syndrome
challenges, a shift toward multiple-step food challenges in which
part of the assessment occurs in the home setting has been
proposed, although the safety of this approach has yet to be fully
assessed.14,15

In other suspected non-IgEemediated food allergies such as to
cow’s milk, the diagnosis is generally based on elimination of the
allergen and its reintroduction over longer periods (typically at
least 2-6 weeks). The food of interest is usually administered at
home, with support of dietitians when needed, and the patient or
family is responsible for observing any time relation between
food exposure and symptoms.

Because of the longer interval between exposure and symp-
toms, the practice is to allow sequential food challenges to occur
at home (using food ladders). However, there has recently been
an expansion toward using the ladder approach to sequential
food challenges in the home setting for some IgE-mediated food
allergies in low-risk patients, although it is acknowledged that a
robust safety framework (including for patient selection) is
needed for this approach, and that it is arguably more akin to
slow oral desensitization in its mechanism and often in its clinical
intent than it is to an OFC.16

http://creativecommons.org/licenses/by/4.0/
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TABLE I. Samples of indications for hospital oral food challenges

Indication Reason or example Settings where used

Investigation or diagnostic procedure

Diagnostic clarity when
history and other
testing are equivocal

Lack of recent reaction or uncertain reaction history
reduces pretest probabilities and oral provocation
becomes necessary

Clinical and research settings

Threshold determination To assess exposure level required to produce
clinically observable allergic reaction (with fixed
symptom criteria) at single time point, often
before other therapeutic interventions (eg,
immunotherapy), after which threshold may be
reassessed

Typically used in research trials, increasingly
used in clinical settings

Assessment for resolution
when history or other
testing is suggestive

Downward trends in consecutive sensitization
results, in absence of recent high-certainty
reactions or history suggestive of non-reactivity
upon accidental exposure

Clinical setting

Therapeutic procedure

Supervised and supported
experience of reaction
in controlled setting

To confirm ongoing allergy when patient doubts
diagnosis and exhibits risk-taking behaviors

Clinical setting

Demonstrating tolerance
to low-exposure
amounts when allergy
is confirmed

When significant anxiety might exist regarding non-
ingestion contact or non-contact reactions, or to
aid low-level allergen introduction

Clinical setting

TABLE II. Advantages and disadvantages of different aspects of oral food challenges (OFCs)

Aspects of oral

food challenges Advantages Disadvantages

Oral exposure to
food in any
setting

Transitions patient from reported knowledge
of tolerance to a food to personal
experience of tolerance, which is much
more likely to result in future
incorporation of food into the diet.

Carries risk for life-threatening anaphylaxis.
(In the community setting, this can be
minimized through careful patient
selection and mitigated through patient
preparation with comprehensive education
on recognition and management of allergic
reactions)

In health care
setting

Supervision by experienced staff ensures that
undue significance is not given to non-
specific symptoms whereas highly
indicative symptoms are dealt with
promptly and not dismissed. Swift
escalation of medical treatment is possible
when required.

High health care resource use. Anxiety about
attending hospital procedures affecting
patient behaviors during food challenge.

Blinded to study
protocol

Increases objectivity of assessment when pre-
probability risk or patient anxiety may bias
assessor’s assessment or patient’s
experience of placebo symptoms.

Increases resource requirements, halving
capacity. Requires significant preparation
to mask OFC doses adequately.

Cumulative Mimics real-world exposure patterns.
Increases capacity in allergy centers for
low-risk food reintroductions.

Requires careful patient selection to avoid
severe reactions.

Incremental Increases safety of OFC through dose-
limitation between observation periods.
Allows adaptation of exposure schedule
according to reaction history (eg, dosing
intervals may be adjusted).

Increases duration of assessment reducing
capacity for high volume of visits.
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ORAL FOOD CHALLENGES IN RESEARCH VERSUS

ROUTINE CLINICAL PRACTICE
In the clinical setting, where OFCs are commonly used to

delabel food allergies, open food challenges (typically one to five
doses) are the most common and efficient OFC design and can
maximize capacity. However, when there has been an equivocal
outcome with an open food challenge, DBPCFC can also be
helpful.

In research, OFCs have multiple purposes and DBPCFC are
more commonly used. Whether for diagnostic or therapeutic



FIGURE 1. Patient phenotypes: the concept of allergen sensitivity and reaction severity.
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clinical trials, DBPCFC provide confirmation of persisting allergy,
a definable and sufficiently reproducible reaction threshold, and
grade of severity.17,18 They provide higher accuracy in confirming
allergy (and therefore eligibility for trial participation) because it is
possible to exclude the typically 3% of placebo reactors found with
DBPCFC.19 However, DBPCFC also have limitations. Blinding
to the study protocol becomes redundant in patients known to
have a high likelihood of being allergic, who undertake a placebo
challenge before the active allergen challenge. In research trials,
OFCs generally consist of more doses (up to eight or nine doses in
some protocols) and are often repeated at multiple time points to
assess the efficacy of an intervention (ie, the change in the
threshold after intervention in the active vs placebo intervention
groups). Therefore, the consistency of the OFC design
throughout the trial is important to compare outcomes and assess
the impact of the intervention. However, participants also go
through a learning process through the experience of repeated
OFCs, which may affect the threshold assessment.20

In therapeutic trials for food allergy, the key measure of effi-
cacy has been to assess the reaction threshold and reaction
severity through in-hospital OFCs. Although there is a shift to-
ward developing more patient-reported21 and real-world out-
comes (eg, frequency of community-based accidental
reactions),22 hospital-based OFCs are likely to remain an
important outcome measure in such trials because they allow a
controlled, standardized, and reproducible outcome with estab-
lished feasibility and safety in the research setting.
BENEFITS OF ORAL FOOD CHALLENGES
Although for some allergens such as peanut other diagnostic

tests or a combination of tests can predict the likelihood of a true
allergy with a high degree of certainty,23,24 this is not yet possible
for the vast majority of food allergens, for which alternative tests
leave a high degree of uncertainty, especially in the absence of a
clear reaction history.25 Therefore, for most allergens, OFCs
remain the only definitive way to confirm or refute the diagnosis.
Furthermore, even for allergens for which there is evidence about
the usefulness of other tests, diagnostic accuracy is limited to
populations in which studies have been carried out.26,27

Although the design of OFCs follows a well-established
framework focusing on safety and diagnostic clarity,1,2 prac-
tical approaches have evolved to improve convenience for pa-
tients and families while maintaining safety, and to design
individualized protocols according to the purpose of the OFC
and pre-OFC reaction risk, while considering the capacity of
allergy centers.28,29 In addition, OFCs can be adapted to clarify
a diagnosis in specific settings (eg, where only a high-dose
exposure has triggered a reaction), where reactions occur only
in the context of other cofactors such as exercise, or where
delayed responses are suspected,30 nuances that cannot be
detected by other diagnostic tests. Additional threshold infor-
mation provided by incremental food challenges may facilitate
more active food allergy management strategies in the clinical
setting.31 This allows guidance on managing precautionary
allergen labels and potential low-level allergen introduction



TABLE III. Samples of limitations of oral food challenges (OFCs)

Resources to treat allergic reactions of any severity and access to intensive
care unit

Highly skilled and trained clinical team

Ideal conditions of OFC impair translation to real-life allergic reactions in
community

Potential on-the-day desensitization with sequential dosing during OFC

Anxiety related to fear of experiencing allergic reactions

Need for standardized but food-specific dosing schedule

No absolute accuracy with OFC although it is the reference standard test

TABLE IV. Possible strategies to reduce number of oral food
challenges without reducing diagnostic accuracy

Strategy Guidance

Skin prick test >95% positive predictive value cutoff ¼
likely allergic especially if history of
allergic reaction; allergen avoidance
should be recommended

95% negative predictive value e 95%
positive predictive value cutoffs ¼ likely
allergic if history of reaction; equivocal if
no history, in which case challenge should
be recommended

<95% negative predictive value ¼ likely
tolerance, especially in absence of history
of allergic reaction, in which case food
consumption can be attempted

Specific IgE to
extracts

Specific IgE to
allergen
components

Peptide-specific
IgE

Basophil
activation test

Home introduction
of food

In absence of history of reaction and of
evidence of allergen-specific IgE
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based on individual patient response. However, despite careful
patient selection, life-threatening allergic reactions remain un-
predictable.32 Therefore, when oral provocation is required,
hospital-based OFCs enable robust procedures for treating se-
vere reactions to be delivered rapidly.7

In research, in addition to diagnostic clarity, OFCs provide
data on reaction phenotypes (including symptom patterns,
organ system involvement patterns, intervals between exposure
and symptoms, symptom severity, and individual reaction
thresholds or allergen sensitivity). Although there is often the
mistaken assumption that the magnitude of results of alterna-
tive tests (eg, skin prick test wheal size) are proportional to
sensitivity or reaction severity, this is not evidence-based, and it
is currently impossible to obtain information about sensitivity
and severity without the OFC. In addition, as demonstrated in
Figure 1, sensitivity and severity are not directly proportionally
related; rather, reaction severity can vary across all degrees of
allergen sensitivity. Greater characterization of differences in
reaction phenotypes across allergens as well as patient ages,
exposure types, and matrices in which the allergen is delivered
is essential to improve our understanding of food allergies and
inform discussions with patients and other stakeholders
regarding individual and scenario-based risks. This information
is currently most accurately ascertained through controlled,
supervised food exposures33 rather than ad hoc real-world
accidental reaction registries. Only by making such rich data-
sets available will we be able to develop, validate, and improve
alternative diagnostic and prognostic tests. The recent use of
large, combined datasets demonstrated promise with some
ability to group patients into high or low allergen sensitivity
using epitope sensitization patterns34 or reaction severity.35

Day-to-day variability in the reaction threshold and severity20

and the impact of cofactors36 are also important to our un-
derstanding of how a food allergy diagnosis might translate to
the clinical phenotype for any given individual and relate to the
real-world future risk. Only by collecting such data will it be
possible to assess the potential of alternative tests to predict the
key elements of these phenotypes.

Food allergy generates significant psychological burden that is
partly related to the fear of severe allergic reactions, although the
reality is that life-threatening reactions are extremely uncom-
mon.37-39 This fear can significantly affect behaviors and in-
teractions regarding food. Thus, separate from their value as an
investigation tool in food allergy, OFCs have an important
therapeutic role in managing food allergy. For example, in pa-
tients with a known food allergy and significant anxiety about a
potential reaction to low-dose exposure, contact, or non-contact
reactions resulting in significant avoidance behaviors that
excessively restricts daily living, an OFC can provide reassurance
of non-reactivity or manageable symptoms to low-dose expo-
sures.12,40 Numerous publications demonstrate that this experi-
ence of an expected, controlled allergen exposure in a safe setting
can reduce food allergyerelated anxiety and improve food
allergyerelated, health-related quality of life.29,41,42 Improve-
ments can be seen in both the patient and parent (in pediatric
food challenges).43,44 Supervised and supported self-
administration of adrenaline autoinjector devices after the reac-
tion during OFC can reinforce confidence in the efficacy of self-
management of reactions (which is suboptimal in young-peo-
ple45) and can improve health-related quality of life.46

In addition, a supervised, supported allergen exposure and
reaction can be an educational experience for a patient who is
unconvinced about the food allergy diagnosis and has risk-taking
behavior.46 This can be especially important for the young adult
age group, in which many individuals may have no recollection
of a previous allergic reactions, leading them to have a degree of
skepticism about the diagnosis. They also belong to a group in
which risk perception may be changing despite a peak in the risk
for fatality from accidental food-allergic reactions at this age
range.47,48 However, because OFCs carry the risk for severe
allergic reaction, the choice to offer challenges for these in-
dications requires a careful balance of risk and benefit and should
always be undertaken jointly with the patient or family.

LIMITATIONS OF ORAL FOOD CHALLENGES
Table III lists the main disadvantages of OFCs. This pro-

cedure requires extensive resources and expertise, which often are
available only to specialized services in hospitals and include a
highly skilled clinical team that is clinically trained in this pro-
cedure and the treatment of allergic reactions of any severity,
including life-threatening anaphylaxis.2 Consequently, not all
centers or practices are able to offer OFCs. Even in the largest
specialized centers, access to OFCs may be limited owing to high
demand, which may lead to long waiting lists and lost oppor-
tunities in terms of appropriate timing for food introduction.
This is especially the case for sensitized infants at high risk for
food allergy who are attempting to consume the food for the first
time, and for young children who need an OFC to assess possible
spontaneous resolution of a food allergy. The main reason for
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supporting the recommendation to avoid testing infants before
introducing allergenic foods in the diet is to avoid a delay in food
introduction, because allergen avoidance can increase the risk for
developing a food allergy.49

Outcomes at hospital-based OFCs cannot completely equate
with real-world exposures for some important reasons. First, at
OFCs, the dose exposure is incremental, which limits the
quantity of allergen exposure needed to trigger symptoms to
some degree. However, accidental exposures often lack dose
limitations, resulting in larger exposures with the potential for
more severe reactions. Second, OFCs are undertaken when pa-
tients are well and have good symptom control of other allergic
comorbidities. This contrasts with allergic reactions in the
community, in which patients may have co-existing co-factors
such as intercurrent infection, sleep deprivation, exercise, or
active allergic comorbidities (eg, symptomatic asthma) at the
time of unplanned allergen exposure, which may facilitate re-
actions or lead to more severe reactions. In some instances, this
may result in a lack of reactivity at the OFC but a reaction to
some subsequent home exposure.50,51 In addition, the theoretical
concept of on-the-day desensitization with incremental allergen
exposure at OFCs has the potential to overestimate the reaction
threshold or underestimate the reaction severity compared with a
single-dose allergen exposure in the community.52,53

Oral food challenges often create significant anxiety among
patients, their families, and even health care professionals.54

Patients may worry before or during the OFC (as sequential
doses are eaten, or as symptoms commence and the clinical team
surrounds the patient to monitor and assess allergic symptoms),
or after the OFC, if the patient experiences an allergic reaction.
Anxiety is an important component of the negative impact of
food allergy on patients and their families. Thus, particularly for
some families, an alternative that does not require the additional
anxiety of OFCs may be desirable.43,44

Oral food challenge guidelines often offer indicative dosing
schedules that are general and applicable to all foods.2 However,
one size does not fit all when it comes to food protein per
FIGURE 2. Changing utility of oral food challenges (OFCs) and possib
vation test; MAT, mast cell activation test.
portion. Although it is important to standardize dosing sched-
ules, individual doses need to be specific for each food and to be
adjusted to portion sizes and age. For instance, certain foods are
low in protein content, and some teenagers or adults may eat
much more of the food than the average portion.

Although they are the reference standard, OFCs retain an error
rate. If one considers post-OFC follow-up, about 3% of results are
false-positives, approximately 3% are false-negatives, and about
9% are inconclusive (the patient experiences only subjective
symptoms, or perhaps the child refuses to eat the food, resulting in
an incomplete OFC).55-58 Finally, OFCs are time-consuming and
affect school or work attendance for the patient and carer. They
require experienced staff, which can affect the availability of time
and staff for other resource-intensive procedures.
ALTERNATIVES TO ORAL FOOD CHALLENGES
In routine clinical practice, OFCs are reserved for equivocal

cases due to the risk of allergic reactions and the limited resources
compared with demand. Consequently, the diagnosis and/or
monitoring of food allergy resolution is made based on the his-
tory and evidence of allergen-specific IgE as much as possible
(Table IV). As many sensitized individuals are tolerant to foods,
in the absence of a history of an allergic reaction to the food in
question, the use of validated cut-offs with high sensitivity and a
high positive predictive value can be helpful to diagnose a food
allergy.10,59 Extrapolation from published studies to clinical
practice is most accurate when study populations mirror the full
breadth of the clinic population. Good examples are the 95%
positive predictive value (PPV) for peanut allergy using a skin
prick test (8 mm) or a specific IgE (15 kU/L) result that was
validated in the United Kingdom and United States in different
studies performed years apart, and therefore can be used reliably
in these populations.60-62

An IgE to individual allergen components for certain foods
can be more specific than a specific IgE to whole allergen extracts
and reduce the need for OFCs (eg, peanut Ara h 2, hazelnut Cor
le alternatives. AAI, adrenaline auto-injector; BAT, basophil acti-



J ALLERGY CLIN IMMUNOL PRACT
APRIL 2023

994 PATEL ETAL
a 14, cashew Ana o 3) or encourage the performance of OFCs
and reduce food allergy overdiagnosis.61 Similarly, the use of the
basophil activation test (BAT) can reduce the number of reactive
OFCs and encourage the performance of OFCs in sensitized
individuals with favorable serology (eg, levels below the 95%
PPV cutoff) and a negative BAT.63 Basophil activation tests
examine the functional characteristics of IgE.64 In peanut allergy,
the optimal cutoff for BAT that was determined in a study
published in 2014 had high PPV (95% to 100%) and high
negative predictive value (90% to 98%), and these were
confirmed in external validation studies.35,61 This suggests that
BAT may accurately predict whether a child would react to the
allergen during OFCs. However, no test is absolute; like any test,
such a result needs to be interpreted in the clinical context of the
individual patient being tested.

Although alternative tests facilitate the assessment of the
presence or absence of a food allergy in larger volumes of patients
than would be feasible with OFCs, they are unable to provide
information regarding the sensitivity to an allergen (eg, reaction
thresholds) and have only limited capacity to inform conversa-
tions about disease severity (eg, a peanut-allergic patient with Ara
h 8 predominance may be more likely to have a pollen food-
allergy syndrome diagnosis with limited local allergic symptoms
compared with a patient with Ara h 2 sensitization). Data are
emerging about the potential ability of sensitization and func-
tional in vitro testing to provide information regarding allergen
sensitivity and reaction severity.34,35 However, these findings
need additional validation, and it is unlikely that in isolation,
allergy tests will be able to address all of the information needs of
patients in the absence of experiential knowledge (eg, accidental
or supervised exposure), something demonstrated to enhance
management efficacy and confidence.29,65 There is the potential,
however, for these enhanced tests to be used in combination with
tailored supervised food exposures to optimize the patient’s
diagnostic journey and resource use. In vitro tests can be used
initially to inform patients about the likelihood of allergy, the
estimated threshold level, or the phenotype, and then risk-
stratified tailored supervised food exposure can reinforce and
enhance this understanding to empower patients through self-
experience. In selected patients, this approach may allow more
active food-inclusion advice.31 Moreover, although neither OFC
nor alternative tests allow prognostic information about disease
trajectory, longitudinal patient assessment using both modalities
has the potential to improve the prognostic ability of alternative
tests in the future.

Alternative in vivo provocation tests to hospital-based OFCs
include home introductions and hospital-based supervised feeds
(ie, cumulative OFCs). Home introductions are often under-
taken after allergy tests in case of the low likelihood of allergy (eg,
in patients with no history of allergic reaction to the food in
question and no evidence of IgE-sensitization to that food,
provided atopic allergic comorbidities are well-controlled). They
include specific recommendations regarding the amounts that
should be reached within a certain time (eg, ladders, introduction
of food using age-appropriate portion on 1 day). Supervised feeds
are essentially a cumulative OFC (single dose corresponding to
an age-appropriate portion or a set target dose, as opposed to an
incremental dose protocol OFC) undertaken in patients with
either a high likelihood of tolerance (eg, more commonly used in
infants in the context of early introductions to prevent allergy) or
a reassuring risk profile (eg, previous high-threshold reaction
with evidence of potential disease resolution). Both alternatives
increase the clinic capacity for managing a higher volume of
patients, but they require careful patient selection to minimize
patient risk. Figure 2 summarizes potential alternatives to OFCs
in clinical practice and research.

PATIENT PREFERENCES REGARDING ORAL FOOD

CHALLENGES
Unfortunately, there are few systematic reviews in the pub-

lished literature about patient preferences regarding OFCs, and
much of what is reported is from the provider’s perspective rather
than directly from patients. As discussed earlier, there is ample
evidence of anxiety as a significant comorbidity of food allergies
and OFC as a procedure is both the focus of anxiety and a po-
tential means of its reduction. Those are not mutually exclusive
groups: that is, the same patient with a high level of anxiety
about OFC may achieve a significant reduction in anxiety from
OFCs, though it is our clinical impression that patients vary in
motivation to pursue OFCs and that motivation from the same
patient or caregiver may change with age or other circumstances
that is not limited to changes in history or testing with a bearing
on the actual likelihood for tolerating the food (eg, school
attendance, new siblings, child autonomy, motivation to
consider treatment options). That variation in motivation is re-
flected in a small survey study by Kraft and colleagues,66 in
which they identified aggressive versus conservative patterns of
patient and caregiver motivation - those that were more aggres-
sive were more likely to undergo OFC for peanut or tree nut and
tended to be less likely to have experienced a reaction histori-
cally.29,37 We and others have observed a growing trend toward
patient interest in low-dose challenges. Rationale for these
limited-dose challenges may include increase the confidence
regarding food allergy management (eg, less anxiety about pre-
cautionary labeled products by virtue of tolerating a low but
substantial amount without symptoms)29 or support of intro-
ducing low-dose food with immunotherapeutic intent,67 an
intervention that appears to be growing in clinical practice even
as it is being systematically evaluated (eg, NCT03907397).67

Because of the wide range of patient preferences, goals, and
potential trade-offs associated with OFC, it follows that as long
as OFCs are indicated, the shared decision-making framework is
ideal whenever OFCs are discussed.68 Finally, given the oppor-
tunity, patients consistently tell us that an alternative to OFCs is
an important unmet need.

CONCLUSIONS
Double-blind placebo-controlled food challenge is the refer-

ence standard procedure for food allergy diagnosis. Open chal-
lenges have been adopted as the practical equivalent in clinical
settings. Clinical services seeing patients with suspected food
allergy should be able to offer OFCs in a feasible and timely
fashion. As diagnostic tests improve, they can be used to predict
clinical reactivity and reduce the need for OFCs (especially
reactive OFCs) and increase the accuracy and response to de-
mand, reduce anxiety, and improve the experience of patients
and their families. In clinical practice, one may be able to avoid
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OFCs in patients by confirming food allergy through combining
the clinical history with allergy test results or using high PPV test
results (eg, specific IgE to components, BAT) when using
appropriate cutoffs for the local population. However, any tests
need to be interpreted considering the clinical context of
individual patients.

In answer to the question of whether OFC will still be part of
allergy care in 10 years’ time: yes, given their clinical value, we
are likely to still be doing OFCs in 10 years. However, our aim
should be to reduce the need for diagnostic OFC markedly by
developing more robust and accurate tests that do not carry the
risk associated with anaphylaxis. The same goal should exist for
using OFCs to monitor the response to immunomodulatory
treatments. However, substantial further OFC data (with an
array of OFC designs) will likely be needed over the next decade
to characterize aspects of reaction phenotypes and dose distri-
butions better for two purposes: to provide insights into the
characteristics of food allergic reactions by allergen and provide
large controlled datasets through which novel allergy tests can be
validated. As these data emerge and the use of these new tests for
disease diagnosis and prognosis prediction become more robust,
the requirement for clinical OFCs for diagnostic purposes should
be drastically reduced with OFCs remaining available for selected
purposes.
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