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Food allergy is a major health problem affecting 5% to 10% of
the population in developed nations, including an estimated 32
million Americans. Despite the large number of patients
suffering from food allergies, up until the end of January 2020,
no treatment for food allergies had been approved by the US
Food and Drug Administration. The only options were
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avoidance of food allergen triggers and acute management of
allergic reactions. A considerable body of data exists supporting
oral immunotherapy (OIT) as a promising, novel treatment
option, including that for the now Food and Drug
Administration-approved peanut OIT product Palforzia
(Aimmune Therapeutics, Brisbane, Calif). However, data for
long-term quality-of-life improvement with OIT varies,
depending on the measures used for analysis. Like many
therapies, OIT is not without potential harms, and burdens, and
the evaluation of patient-specific risk-benefit ratio of food OIT
produces challenges for clinicians and patients alike, with many
unanswered questions. Food Allergy Research & Education
organized the Oral Immunotherapy for Food Allergy Summit
on November 6, 2019, modeled after the PRACTALL sessions
between the European Academy of Allergy and Clinical
Immunology and the American Academy of Allergy, Asthma &
Immunology to address these critical issues. Health care
providers, patient representatives, researchers, regulators, and
food allergy advocates came together to discuss OIT and
identify areas of common ground as well as gaps in existing
research and areas of uncertainty and disagreement. The
purpose of this article was to summarize that discussion and
facilitate collaboration among clinicians and patients to help
them make better-informed decisions about offering and
accepting OIT, respectively, as a therapeutic option. (J Allergy
Clin Immunol 2020;146:244-9.)
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Food allergy affects 5% to 10% of the population in developed
nations.' Established clinical management, namely avoidance
of food allergen triggers and immediate availability of epineph-
rine, is less than ideal for some patients and families with food al-
lergy. The need for treatment options that offer an opportunity for
more normal daily living is well established among the food al-
lergy community. Oral immunotherapy (OIT) is one such therapy,
and a considerable body of data is building to show its promise for
improving the long-term quality of life (QOL) for a select popu-
lation of food-allergic patients.' Patients and families are actively
seeking out this treatment option, and a product for peanut OIT,
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Abbreviations used
EoE: Eosinophilic esophagitis
FDA: Food and Drug Administration
ICER: Institute for Clinical and Economic Research
OIT: Oral immunotherapy
PALISADE: Peanut Allergy Oral Immunotherapy Study of AR101
for Desensitization
QOL: Quality of life

Palforzia (Aimmune Therapeutics, Brisbane, Calif), was
approved by the US Food and Drug Administration (FDA) on
January 31, 2020. Much like therapeutic interventions for other
diseases, OIT is not without potential harms and burdens, and the
evaluation of patient-specific risk-benefit ratio of food OIT
produces challenges for clinicians and patients alike. Food
Allergy Research & Education organized the Oral Immuno-
therapy for Food Allergy Summit on November 6, 2019, to
address these critical issues. Health care providers, patient
representatives, researchers, regulators, and food allergy advo-
cates came together to discuss this therapy and produce consensus
documents identifying areas of common ground as well as gaps in
existing research and areas of uncertainty and disagreement. The
goal of this article was not to recommend any particular treatment
or OIT product, but to help physicians make informed decisions
about accepting and offering OIT in their clinical practices. The
OIT for Food Allergy Summit was modeled after the PRACTALL
sessions between the European Academy of Allergy and Clinical
Immunology and the American Academy of Allergy, Asthma &
Immunology producing published articles for physician guid-
ance. The summit focused on 4 areas: (1) OIT from the Practicing
Physician Perspective; (2) OIT from the Patient Perspective; (3)
OIT from the Institute for Clinical and Economic Research
(ICER) Perspective; and (4) OIT from the Regulatory Perspec-
tive. All authors participated in addressing the critical areas
discussed at the summit and had the opportunity to review the
statements in this article.

PATIENT CONSIDERATIONS
Candidate selection

OIT is an emerging option for the treatment of food allergy, but
it is not appropriate for all patients with a history of allergic
reactions to food. European food allergy guidelines published in
2018 have recommended the use of OIT in “highly specialized
clinical centers with expertise and facilities to safely deliver this
therapy” for milk, egg, or peanut, whereas the older US practice
guidelines recommend against its use and need to be updated,
especially with the approval of Palforzia.” Patients must have
confirmed IgE-mediated food allergy to undergo OIT. This should
be determined through a thorough history with supportive
allergen-specific IgE blood and/or skin testing. If the history is un-
clear, an oral food challenge is needed for diagnosis. The summit
participants recognize that food challenges are not without risks
and potential harms and the need for alternative methods to
confirm food allergy is pressing. OIT is not appropriate for the
treatment of food intolerances, food sensitivity without confirmed
allergy, or other non—-IgE-mediated indications. In addition, OIT
may not be appropriate for patients with a high likelihood of spon-
taneous food allergy resolution, such as some young children with
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cow’s milk or hen’s egg allergy for which FDA-approved OIT
products are not currently available. Other allergic diseases, espe-
cially asthma, should be well controlled before OIT initiation and
during OIT treatment.' Because a history of eosinophilic esopha-
gitis (EoE) may create additional risks and added complexity in
interpreting symptoms during OIT, providing OIT to patients
with EoE should be avoided until data support an alternative
view.'

OIT is most beneficial for fully informed, motivated patients
and families who desire enhanced normalcy and a reduced
influence of food allergy in their lives, and who are willing to
accept the added potential harms and burdens of the treatment.
The psychosocial impact of food allergy before, and anticipated
changes during and after OIT treatment, should be explored for
each family, with engagement of mental health services as needed
before, during, and after OIT. Food aversion, its implications for
OIT dosing, and apprehension over epinephrine use must be
addressed in advance. Access to mental health services has been
shown to be a substantial gap in care that caregivers strongly
prioritize.”*® Summit participants agreed that better measures for
the impact of OIT on patient-centered outcomes such as QOL and
enhanced normalcy in food-allergic subjects are needed in
research studies. The participants agreed that the conclusion by
ICER, based largely on the Peanut Allergen immunotherapy,
Clarifying the Evidence systematic review, that OIT has no
impact on QOL may be premature, given the problems in the
analysis reviewed in a recent publication.”” In a small subset of
Peanut Allergy Oral Immunotherapy Study of AR101 for Desen-
sitization (PALISADE) trial participants, all parents and 86% of
children felt the advantages of peanut OIT using Palforzia out-
weighed the disadvantages. In addition, 5 key areas of QOL
impacted by peanut allergy improved after Palforzia treatment
(emotional functioning, social and leisure activities, daily activ-
ities, relationships, and independence/supervision).'® Studies
show significant improvement in QOL after OIT, but more robust
data are needed.”' "'

Goals of therapy

The detailed discussion of patient goals and expectations of
OIT should be documented in the medical record before treatment
initiation. OIT is a treatment for food allergy. It is not a cure. OIT
induces desensitization and may, in a subset of patients, induce
sustained unresponsiveness."'*'* There is limited evidence that
OIT provides long-lasting unresponsiveness after discontinuation
in only a subset of patients.'” Patients must understand that treat-
ment may be indefinite. The most robust data published on the ef-
ficacy of OIT for desensitization are for peanut allergy. In the
phase 3 PALISADE trial, in which participants’ maximum toler-
ated amount of peanut protein at baseline was less than 100 mg,
67.2% of the active treatment group tolerated 600 mg of peanut
protein at the exit double-blind placebo-controlled food challenge
as compared with only 4% in the placebo group.'® In the The Pea-
nut Oral Immunotherapy Study: Safety, Efficacy and Discovery
(POISED), 85% achieved desensitization to 4000 mg of peanut
after 2 years of OIT. After 3 months of discontinuation, only
35% were able to successfully pass the challenge to previously
tolerated doses; an individual’s ability to ingest approximately
1 g versus 4 g varied over time.'” The optimal maintenance
regimen for OIT is yet to be defined. OIT is effective in children
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and in some studies with mixed-age populations. Efficacy in
adults alone is not well established.'

It is likely that there are multiple phenotypes of food allergy
that influence sensitivity (eg, the dose of allergen eliciting a
reaction), and the severity of the ensuing reaction, among other
influences. Reliable identification of each phenotype before
starting therapy remains a substantial research goal, and great
strides are being made on this front.'” In addition, there may be
variability among patients/caregivers about their goals for ther-
apy, for example, protection against cross-contamination (“may
contain” foods); protection from larger accidental exposures
(“bite-proof protection”); or regular ingestion of the food
(“free eating”). As much as possible, each family’s treatment
goal and the individualized maintenance dose of OIT required
to achieve that goal should be clarified in advance for non—
FDA-approved products. Much more research is needed in this
area, including among the patients currently receiving therapy
in community patient care centers where products used for OIT
may need better oversight with accurate labeling.

Shared decision making and consent

Discussion of harms and side effects. Patients must be
aware of the benefits, potential harms, and burdens of OIT as well
as alternatives. A shared decision-making process is critical. The
decision on whether to pursue OIT should reside between the
patient, their families, and all legal guardians of a pediatric patient
if applicable, following a thorough discussion of the harms and
burdens of OIT to the treating physician’s best ability. Care
should be taken to avoid any possibility of coercion. A written
informed consent is recommended to document this process and
ensure that the discussion with each participant is comprehensive,
but it should be noted that informed consent is an ongoing
process. Age-appropriate assent may be pursued per local
standards to ensure that minor patients understand and agree to
the treatment. If a non—FDA-approved product is used for OIT,
this should be communicated clearly and stated in the consent as
should the alternatives to OIT. Physicians should also discuss that
non-FDA-approved products may lead to an increased risk of
adverse events.

Allergic reactions to foods are estimated to cause 4 to 10 deaths
per year in the United States. Peanut has been reported to be
associated with food allergy death in 35 of 91 persons from 2010
to 2019."® OIT has not been associated with death to date. How-
ever, in the PALISADE trial for peanut OIT (Palforzia), systemic
allergic reactions and epinephrine use were higher in the treat-
ment group as compared with the placebo group (14.2% vs
3.2% and 14.0% vs 6.5%, respectively).'® In a real-world peanut
OIT review, 23.3% of patients experienced epinephrine-treated
reactions during immunotherapy.'” Because of this increase in
systemic allergic reactions and epinephrine use with OIT as
compared with avoidance (risk ratio, 3.12 and 2.21, respectively),
and what was perceived to be inadequate evidence of QOL
benefit, ICER concluded that the evidence for peanut
immunotherapy, including OIT, was inadequate to demonstrate
a superior net health benefit compared with strict peanut
avoidance.”® The POISED study showed that allergic reactions
to doses decreased over the course of 3 years of OIT, and the
rate of reactions to accidental ingestions to peanut also decreased
with continued peanut OIT.'” Patients must be aware of the risk of
systemic reactions and be willing to treat any that may occur.
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Palforzia carries a black box warning for anaphylaxis. All patients
and families should be knowledgeable about and comfortable
with the recognition of food allergy reactions and the
administration of epinephrine.

In addition, withdrawals from OIT treatment are common. In
the PALISADE trial, withdrawal rates due to therapy effects were
11.6% and 2.4% in the treatment and placebo groups, respec-
tively.'® Dropout rates in a real-world peanut OIT study were 18%
overall, but 81% reached the target maintenance dose.'” Gastro-
intestinal symptoms (abdominal pain, nausea, vomiting) are com-
mon adverse events, occurring in 37% to 52% of participants.'®'”
EoE may occur with OIT. In a review, 13.7% experienced EoE-
like symptoms.'’ Patients and families should be warned about
this risk and a plan developed to evaluate and manage EoE and
EoE-like symptoms should these occur.

Financial discussion. OIT may be cost-prohibitive to some
patients and families. A 2013 study estimated that childhood food
allergy in the United States costs $24.8 billion annually ($4184
per year per food-allergic child). Of this, $4.3 billion is due to
direct medical costs and $20.5 billion is due to impacts on
caregiver productivity and the out-of-pocket costs of allergen-free
foods, epinephrine autoinjectors, special childcare arrangements,
and other expenses.”’ These estimates do not reflect increases in
the cost of living since 2013. A discussion of financial costs
should include estimated total costs of OIT with or without health
insurance. The impact of Palforzia on overall financial costs to
patients for peanut OIT remains uncertain. ICER estimated the in-
cremental cost-effectiveness ratio at $88,000 per quality-adjusted
life-year, meaning that ICER did not find this treatment to meet its
criteria of cost-effectiveness related to cost for each quality-
adjusted life-year obtained. ICER estimated the cost of Palforzia
at $4200 per year.” The announced cash price of Palforzia is
approximately $9840 per year ($820 per month). In addition,
the cost of OIT in practice with non—FDA-approved products
varies substantially and is often not reimbursed by insurers. Addi-
tional OIT costs may include epinephrine autoinjectors, office
visits, and, in some cases, emergency department or urgent care
services. OIT should be discussed in context of the cost of
allergen-free foods and special childcare arrangements, which
can be a significant cost and QOL burden for families.”' These
factors should be considered when discussing whether OIT is
the best treatment choice for a patient, especially considering
that OIT is not curative and ongoing precautions around allergen
exposure will still be required for many patients.

Social and family dynamics discussion. Social and
family dynamics should also be evaluated before OIT because the
therapy requires a significant time commitment and other
constraints on day-to-day family functioning. Adherence to the
treatment plan is vital to ensure the safety and enhance the
efficacy of OIT. Patients and families who wish to undergo OIT
must be motivated and reliable. All family members should be
committed to the process. During build-up, patients return
frequently for monitored dose increases in clinic (eg, Palforzia
requires 11 updosing visits). Home doses must also be monitored.
A discussion of the social supports available to help facilitate
travel to/from office visits as well as for home dosing is needed.
Dose adjustments may be needed during illnesses, asthma
exacerbations, and other situations. Restrictions on exercise and
other activities surrounding home and in-office dosing should also
be discussed in advance to assist patients and families in
evaluating whether OIT is a good fit for their lifestyles. Patients
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should be strongly cautioned not to attempt to self-administer
OIT. For Palforzia, patients must also still avoid peanuts in their
diet. Those who are unable to adhere to the treatment protocols as
directed should be discontinued from OIT."

Although OIT may not be the ideal course of treatment for all
patients with food allergy, it should, ideally, be available to all
patients regardless of socioeconomic status or location. Famil-
iarity about OIT in the general US food-allergic population is low
(29%) but is greater among families with higher household
incomes and education levels.”” Considerations must be made for
low-income patients or those living in rural areas, because their
access to OIT may be more limited.

PHYSICIAN/FACILITY CONSIDERATIONS

Centers or clinical practices that offer OIT should be competent
in the diagnosis and treatment of food allergy, the administration
of oral food challenges, and the management of systemic allergic
reactions, including anaphylaxis. The FDA approval of Palforzia
stipulated a Risk Evaluation and Mitigation Strategy. Because of
the risks of acute allergic reactions during OIT, this therapy
should be performed under the supervision of a board-certified or
board-eligible allergist/immunologist. All staff should be trained
and experienced in the recognition and treatment of anaphylaxis.
Adequate infrastructure, staff, medications, and supplies must be
available on site to treat anaphylaxis.

OIT PRODUCT CONSIDERATIONS

Any product used for OIT should have clearly labeled protein
content and information about the manufacturing facility’s risk
for cross-contamination. This is especially important if the
product is not pharmaceutical grade. The amounts of major
allergens may also vary if these are not included in the label
contents, especially between products.23 FDA-approved products
such as Palforzia will be dosed on measurements of protein con-
tent and of representative allergens that, to minimize lot-to-lot
variability, must meet specified acceptance criteria. Non—FDA-
approved products must be continuously monitored to ensure
consistency of protein content and manufacturing process. Food
manufacturers may change label contents and manufacturing
practices at any time. Microbial contamination of non-FDA-
approved products is another concern. One study, which proposes
methods for microbial contamination testing of OIT products,
found low levels of potentially harmful microbes in 4 separate
lots of peanut flour.>* In addition, the appropriate protein content
for maintenance doses is needed to ensure that the goals set with
patients at the beginning of therapy are met. Safety and efficacy
may be less predictable among practices that use products that
are not FDA-approved. Some practices offer OIT for multiple
foods concurrently although the published efficacy and safety
data for this approach are much less robust.' It is up to each
patient, family, and physician, after a thorough discussion of
potential harms, benefits, alternatives, and other pertinent
information as discussed previously, to select which product(s)
to use for OIT.

REGULATORY CONSIDERATIONS
The legal definition of a drug is “articles intended for use in the
diagnosis, cure, mitigation, treatment, or prevention of
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TABLE I. Unmet needs in OIT research

o Accepted standard definition of desensitization, or adoption of another
term that more accurately reflects the changes in clinical and immunologic
status with OIT

o Improved methods of measuring the impact of OIT on QOL and enhanced
normalcy for patients and families

o Assessment of OIT effectiveness and safety for patients of differing
socioeconomic status, race, and ethnicities

o Optimal dose and duration for maintenance therapy including the
minimum frequency of maintenance dosing to maintain desensitization

o Optimal initiation dose for OIT buildup (standard protein dose or based on
oral food challenge reactivity)

o If/when patients who have reached maintenance OIT can ever forgo
avoiding the allergenic food

o More data on the efficacy and safety of multiple food OIT

o Demonstration of reductions, following OIT, in allergic reactions to food
and health care utilization linked to accidental exposure

o Comparative data from shelf-bought OIT products with pharmaceutical-
grade products, such as peanut powder and Palforzia, for buildup and
maintenance, as regulatory considerations permit

disease.”” According to this definition, food administered to a

patient for OIT can be considered a drug. Therefore, any prospec-
tive studies examining OIT for food allergy treatment would
likely require an investigational new drug application through
the FDA. The FDA framework facilitates a systematic approach
to address key questions that remain regarding OIT. However,
there are both perceived and real burdens associated with this
regulatory framework. Summit participants discussed that
obtaining an investigational new drug approval and pursuing
rigorous clinical trials for every possible food and combination
of foods is impractical for most. The easy availability of food
protein, in conjunction with the expansion of OIT in clinical
practice, may lead to reductions in available financial support
for research.

UNMET NEEDS

There were several deficiencies in knowledge surrounding OIT
identified and discussed at the summit (Table I). The acceptance
of a standard definition of desensitization or the adoption of a bet-
ter term that more accurately reflects the changes in clinical and
immunologic status that result after OIT would be beneficial.
Clinical trials and studies of OIT should examine effectiveness
across patients of differing socioeconomic status, race, and
ethnicity. Most published OIT studies examine a predominantly
white and male study population with the resources available to
attend frequent study visits.'® In addition, more robust methods
of measuring the impact of OIT on patients and families with
food allergy, in terms of patient-centered outcomes such as
QOL and enhanced normalcy, would be helpful because current
assessments do not adequately reflect the complex and far-
reaching influence of OIT on the lives of food-allergic patients
and their families. New instruments may need to be developed
to measure these impacts. Research studies are needed that docu-
ment reductions, following OIT, in allergic reactions to food and
health care utilization linked to accidental exposures. Direct com-
parisons between Palforzia and widely available peanut foods,
such as shelf-bought peanut flour, would be valuable to help phy-
sicians and their patients who are being treated with non—FDA-
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TABLE Il. Summary of key points

e OIT is an emerging option for the treatment of persistent IgE-mediated
food allergy. It is efficacious in inducing desensitization but is not without
potential harms and burdens, and it is not curative.

e OIT is an option for motivated families with appropriate social support to
maintain strict adherence to the office visits and restrictions surrounding
dosing.

o OIT is not appropriate for all food-allergic patients. Physicians and patients
should use a shared decision-making process to determine whether OIT is
the appropriate treatment option for individual patients and families.
Physicians should document the decision-making process per local
regulations, which should include the signing of a written informed
consent stating the potential harms, benefits, alternatives, and other
pertinent information.

e OIT should be performed under the supervision of a board-certified or
board-eligible allergist/immunologist with experience diagnosing and
treating food allergy, including administering oral food challenges.

o All facilities offering OIT must have appropriate staff and infrastructure to
manage systemic allergic reactions and anaphylaxis.

e Products used for OIT must have clearly labeled protein content and
manufacturing information on potential cross-contamination. Allergen
content is rarely included on labels and may vary, especially between
products, making dosing standardization and regulation difficult.

o Physicians, other health care professionals, insurance companies, and
federal and state governments should work to ensure OIT is available to
all patients who desire access to this treatment option.

o Further research is needed to answer many remaining questions about the
OIT process, but OIT is a promising first step toward addressing the high
burden of disease on patients and families.

approved peanut OIT plan buildup and/or maintenance dosing.
However, this direct comparison is difficult to achieve because
of the regulatory considerations discussed above. Other unmet
needs are listed in Table I.

SUMMARY

OIT is an emerging option for the treatment of persistent IgE-
mediated food allergy. Key points about OIT are listed in Table II.
It is efficacious in inducing desensitization but is not without po-
tential harms and burdens, and it is not curative. OIT is an option
for motivated families with appropriate social support to maintain
strict adherence to the office visits and restrictions surrounding
dosing. Physicians and patients should use a shared decision-
making process to determine whether OIT is the appropriate treat-
ment option for individual patients and families. Physicians
should document the decision-making process per local regula-
tions, which should include the signing of a written informed con-
sent stating the potential harms, benefits, alternatives, and other
pertinent information. OIT should be performed under the super-
vision of a board-certified or board-eligible allergist/immunolo-
gist with experience diagnosing and treating food allergy,
including administering oral food challenges. All facilities offer-
ing OIT must have appropriate staff and infrastructure to manage
systemic allergic reactions and anaphylaxis. Whether or not they
are FDA-approved, products used for OIT must have clearly
labeled protein content and manufacturing information on poten-
tial cross-contamination. Allergen content is rarely included on
labels and may vary, especially between products, making dosing
standardization and regulation difficult. The full impact of FDA-
approved products, such as Palforzia for peanut OIT, remains un-
certain. Food used for OIT can legally be considered a drug.
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Physicians, other health care professionals, insurance companies,
and federal and state governments should work to ensure OIT is
available to all patients who desire access to this treatment option.
Further research is needed to answer many remaining questions
about the OIT process, but OIT is a promising first step toward ad-
dressing the high burden of disease on patients and families.

We thank Daniel Rotrosen, Alkis Togias, and Ronald Rabin for their
participation and helpful review of this article and Roberta Slivensky for
logistical support.

Clinical implications: The validation of food OIT and the FDA
approval of a peanut product are important steps in the man-

agement of food allergies. We provide guidance on the imple-
mentation of OIT in clinical practice and identify information
gaps for OIT.
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