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Abstract

Purpose Food allergy management places a daily psychosocial burden on patients and their
caregivers. New food allergy treatments may positively impact their lives, but also
introduce new stressors. The purpose of this paper is to provide an overview of the current
state of the literature regarding patients’ and caregivers’ food allergy experiences and
needs within the United States as well as a set of recommendations regarding how best to
proceed with patient-centered development and evaluation of new food allergy
treatments.
Recent findings The first pharmaceutical-grade product for peanut oral immunotherapy was
approved in the United States for children aged 4–17 years following a successful
international Phase 3 trial. This new treatment is only the first of several food allergy
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treatments currently under development. Patients will soon be presented with multiple
options for food allergy treatment and will need tomake decisions about what treatment is
best for them.
Summary Allergy researchers and providers are encouraged to consider patients’ perspec-
tives and needs when developing and evaluating new food allergy treatments. Recom-
mendations regarding next steps include the development of new patient-reported out-
come tools, focus on psychosocial support, health disparities, and financial implications,
and research harmonization and interdisciplinary collaboration.

Food allergy is amajor public health concern inmany countries around the world.
In the United States (US), recent work suggests that it affects up to 8% of children
and 10% of adults and is responsible for an emergency room admission every
threeminutes [1••, 2–3]. Historically, the only treatment for food allergy has been
complete allergen avoidance combined with rescue medications used to amelio-
rate symptoms resulting from accidental exposures when they do occur. Thus,
patients with food allergy and their families must adhere to multiple components
of a food allergy management regimen in order to prevent allergic reactions,
including reading food labels, preparing allergen-free meals, and advocating for
safety when eating outside the home and when children are under the care of
teachers and other care providers [4, 5]. When anaphylaxis does occur, it must be
treated immediately with epinephrine; therefore, patients and/or their caregivers
must be prepared to treat allergic reactions at all times by carrying epinephrine
auto-injectors and knowing when and how to administer them [4]. Complete
adherence to an allergen avoidance diet is challenging and up to 40% of children
with food allergy experience a severe allergic reaction [6–8]. Advances in food
allergy research over the past decade have yielded immunotherapy treatments
delivered by oral (OIT), epicutaneous (EPIT), and sublingual (SLIT) routes, as well
as novel approaches in earlier-stage development. These advances have moved the
field towards a future where new options for daily food allergy management may
be available for many patients; indeed, the Food and Drug Administration (FDA)
approved the first drug indicated for food allergy in January 2020. As ground-
breaking as this new treatment and other treatments in the research pipeline are,
their value is dependent on the extent to which they address food allergy patients’
needs and how feasible it is to integrate them into families’ daily lives. Importantly,
there is no evidence that any food allergy therapy currently available or in ongoing
research offers the chance of cure, which means that daily allergy management is
still necessary and the psychosocial impact remains evenduring treatment. It is vital
that researchers and allergy providers use patients’ and caregivers’ food allergy
treatment preferences and experiences as a guiding beacon while developing and
implementing new treatments. The purpose of this review is to provide 1) an
overviewof the current state of the literature regarding patients’ and caregivers’ food
allergy experiences and needs and 2) a set of recommendations regarding how best
to proceed with patient-centered development and evaluation of new food allergy
treatments. This review is focused on developments within the United States.
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The psychosocial impact of food allergy
Over the past two decades, psychosocial research about
food allergy families has led to a growing recognition
that allergen avoidance and emergency preparedness
alters the daily life of food allergy families [9••,10].
Indeed, children with food allergy and caregivers report
stress and anxiety comparable to other pediatric chronic
illness populations [11]. Caregivers may experience fear
about their child’s safety after a first allergic reaction and
uncertainty about how to adapt to a new way of life
[9••]. Reading food labels and preparing allergen-free
meals takes time and mental energy above and beyond
typical meal planning, and requires families to rely on
others to keep their child safe [9••]. Food labels can be
confusing, as the current US law only requires 8 major
allergens to be identified in “plain language” [12], pre-
cautionary allergen labeling in the US is not regulated,
and labeling practices vary across countries; indeed,
many families are confused about labeling and if/how
it is regulated [13•]. Outside the home, asking about the
ingredients in foods served at restaurants and social
gatherings and making decisions about their safety re-
quires self-confidence in one’s ability to advocate for
safety and a willingness to potentially go against social
norms. Many families report fear about accidental aller-
gen exposure. Although some degree of worry about
allergic reactions is adaptive and promotes appropriate
food allergy management, for some families, this anxi-
ety is maladaptive and interferes with participation in
appropriate academic and social activities [9••,11].

Since the early 2000s, much research regarding food
allergy has focused on food allergy-related quality of life
(QoL), or the individual’s subjective, multidimensional
assessment of their position in life (i.e., physical, psy-
chological, and social) relative to their goals,

expectations, and standards [14, 15]. A rigorously devel-
oped set of food allergy-specific QoLmeasures, the Food
AllergyQuality of Life questionnaires (FAQLQ) [16] and
the Food Allergy Quality of Life-Parental Burden ques-
tionnaire [17], have been widely used by researchers to
assess the impact of food allergy management on chil-
dren, caregivers, and adults with food allergy; however,
these tools are not intended for use in routine clinical
practice and were not developed to measure treatment
effects. Collectively, there is evidence that food allergy
can negatively impact multiple domains of QoL, includ-
ing social and dietary limitations, feelings of difference
frompeers, and daily anxiety, and that some food allergy
experiences may differentially affect QoL, such as ana-
phylaxis, number of food allergies and the specific aller-
gens that need to be avoided, and participation in oral
food challenges (OFC) [18].

Finding balanced integration of food allergy man-
agement into daily life is important to promoting
healthy adjustment to life with food allergy [19]. This
could be easily identified as an important goal of inter-
ventional therapy, that is, a useful treatment should
normalize experience as much as possible and relieve
families of some of the burdens and stressors imposed
by living with food allergy. QoL is an important com-
ponent of such an outcome, but is not the only one; new
tools designed to measure treatment benefit are neces-
sary and will be discussed further. As new treatments for
food allergy are developed, it is imperative that these
treatments improve the aspects of daily life that are
reported by families to be stressful, while minimizing
additional treatment burden. Keeping this balance in
mind when developing new treatments will ensure the
greatest positive impact on patients’ well-being.

Patient-reported priorities

Until recently, the patient voice has not been systematically involved in efforts
to prioritize research into the diagnosis, prevention, and management of food
allergies, or in efforts to address disparities in care. To remedy this research gap,
the world’s largest patient advocacy group, Food Allergy Research & Education
(FARE), organized a multidisciplinary Outcomes Research Advisory Board
(ORAB) composed of 44 key stakeholders, including food allergic patients,
caregivers of food allergic children, clinicians, school nurses, educators, research
scientists, and food allergy advocates. The ORAB focused on developing solu-
tions that would improve the QoL of individuals with food allergies as well as
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those in the broader food allergy community. Results indicated five topics that
stakeholders believed to be the most critical areas requiring additional research:
improved diagnostic tools to predict reaction outcomes, development of ther-
apeutic options to prevent the most severe allergy symptoms, implementation
of global labeling language that simplifies allergen avoidancewithout excluding
safe options, health literacy outreach to ensure that all patients and families
have useful information, and support mechanisms to help remedy the pro-
found psychosocial toll of food allergy [20].

Subsequently, the ORAB expanded the project scope, and undertook an in-
depth analysis of the availability and demand for mental health services for the
food allergic community. Results highlighted the need to incorporate psycho-
social evaluations into clinical trials, both to meet the needs of patients and
families and to gather longitudinal data about how trial participation affects
QoL [21•]. It also emphasized the importance of providing psychosocial sup-
port as part of comprehensive food allergy care and that food allergy clinics
include this aspect of care in their fellowship training programs [21•].

Current and future food allergy treatment options

The highest-ranked patient-oriented research priority identified by the FARE
ORAB was the development of new treatments to reduce the severity of food
allergies. Allergy providers have long recognized the need to provide interven-
tional treatment to patients with food allergy in an attempt to improve their
condition. The first use of OIT in the literature was reported in 1908, and other
anecdotal reports subsequently appeared but the practice was not widespread
[22]. Renewed interest in therapeutic development emerged as food allergy
increased in prevalence towards the end of the twentieth century, culminating
in a landmark attempt in the 1990s to treat peanut allergy with subcutaneous
injections of aqueous peanut extract [23]. This important work established that
controlled exposure to food allergens could yield reduction in clinical sensitiv-
ity (an outcome called “desensitization”), but ultimately this approach was
abandoned when the scientific community judged this approach to result in
excessive toxicity [24]. As a result, in the early 2000s, researchers turned their
attention back to the early reports of OIT and began to develop protocols to
assess the safety and efficacy of this approach, establishing the precedent of an
exit OFC to measure desensitization as a primary endpoint. Many OIT trials
were undertaken around the world, studying a variety of methods to induce
desensitization to common food allergens alone (typically peanut, milk, or egg,
though other foods have also been studied) or, in a few studies, in combination.
This seminal worldwide research effort in the 2000s–2010s has been reviewed
extensively elsewhere, and a detailed summary is beyond the scope of this
article. But this critical period in the field catalyzed two major developments
in parallel. First, these initial trials, largely performed in academic medical
centers, formed an evidence base that ultimately led to the commercial devel-
opment and approval of a pharmaceutical-grade product for peanut OIT in US
children aged 4–17 years following a successful international Phase 3 trial in
which efficacy was measured with a double-blind, placebo-controlled food
challenge [25••]. Simultaneously, a relatively small proportion of the US
allergy practitioners began to offer OIT to patients using non-standardized
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commercial food preparations and individualized protocols of their own de-
sign. Similar trends occurred in Europe, where recent guidelines have endorsed
the use of OIT in certain settings [26]. As a result, families in the US increasingly
face an important and unprecedented decisional dilemma: to continue with
allergen avoidance or pursue treatment, either with “non-standardized,” or in
the case of peanut allergy, FDA-approved forms of OIT. This dilemma
may soon grow more complex for families with school-aged peanut-
allergic children, if Viaskin EPIT is eventually approved for use. Al-
though at the time of publication there remains uncertainty about the
likelihood of approval, parents of children aged 4–11 years could po-
tentially have a choice of four different approaches to manage their
child’s peanut allergy. Ongoing early-stage research programs may one
day yield new technologies in the treatment of peanut allergy (three
examples include: chemically-modified allergens; fully synthetic peptides;
and DNA vaccines, all delivered by injection), further increasing com-
plexity. Meanwhile an ongoing Phase 3 trial testing omalizumab as
monotherapy, and in conjunction with OIT, in the treatment of peanut
allergy plus at least two other allergies (e.g., milk, egg, wheat, cashew,
walnut, and hazelnut) could have a transformational impact on food
allergy practice by tackling several food allergies simultaneously. Such
strategies are urgently needed for families navigating the challenges of
multiple food allergy, and in recognition of this unmet need,
omalizumab was granted Fast-Track status for food allergy indication
by FDA.

As a result of these research advances, the clinical practice of allergy
is at a major inflection point. Treatment options are already widely
available in peanut allergy and will very likely continue to increase for
other age groups, other foods, and with other approaches. Despite this
progress, major gaps remain in our understanding of how best to select
patients for each therapy, how to optimize treatment regimens to en-
hance outcomes, and how to ensure that the treatment benefit in terms
of overall well-being is directly measured, rather than assumed, based on
an OFC outcome.

Patients’ expectations for and experiences with new food allergy
treatments

Novel treatments have the potential to positively impact the lives of patients
with food allergy and their caregivers by reducing the risk for allergic reaction in
response to accidental allergen exposure and concomitantly reducing fear relat-
ed to it [27, 28]. However, the new food allergy treatments that have been
developed to date will be long-term, non-curative treatments that require
clinical monitoring beyond current allergy practice due to the daily possibility
of allergic reactions, including anaphylaxis, and will still require patients to
avoid allergens and carry epinephrine auto-injectors [25••, 29–31]. Families
may experience stress and anxiety related to daily doses and experience adher-
ence challenges throughout treatment.
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Early research in the US regarding the impact of clinical trial-based
single food OIT and EPIT is sparse, with the preponderance of psychoso-
cial research about novel treatments found outside the US and/or conduct-
ed with samples undergoing individualized OIT protocols in private prac-
tice. That being said, initial research on food allergy-related QoL and
treatment satisfaction related to OIT notes a positive psychosocial impact
due to increased dietary options and social inclusion and decreased anx-
iety about allergic reactions, but some patients report anxiety about daily
doses and food aversions [32]. Regarding EPIT, a small initial study
indicated that most participants’ food allergy-related QoL improved
one year after initiating treatment [33]. In a larger-scale longitudinal
EPIT study, participants in clinical trials who reached the primary end-
point exhibited improved QoL across multiple psychosocial domains at
24 months post-enrollment compared to patients in the placebo group
[34•]. Thus, there appears to be some positive psychosocial impact of
OIT and EPIT on patients and families, but additional research is needed
to further understand what aspects of immunotherapy contribute to QoL
improvements. For example, Duca and colleagues [35•] conducted a
cost-benefit analysis of food immunotherapy and raised important ques-
tions regarding the mechanism by which immunotherapy positively
impacts QoL: is all improvement front-loaded by the information gained
from an OFC prior to clinical trial participation, is it due to increased
contact with the allergy team which may increase food allergy knowl-
edge and self-efficacy, is it due to desensitization, or is it a combination
of these factors? The actual impact on food allergy-related QoL is
unclear and is likely to be dependent on both families’ pre-existing food
allergy-related QoL while following an avoidance diet and their expec-
tations for the ways in which QoL will change.

A recent Institute for Clinical and Economic Review (ICER) report
regarding OIT and EPIT for peanut allergy indicated that QoL improve-
ments are likely to be one of the primary benefits of immunotherapy
[36•]; thus, families whose children are eligible for immunotherapy must
individually assess the cost and benefits to both avoidance and immuno-
therapy treatment approaches within the context of their family’s desires,
needs, and values, and determine which treatment will have the greatest
positive impact for them [37]. Research regarding OFCs suggests that
patients’ reasons for pursuing novel food allergy treatment and experiences
during treatment may be affected by caregiver-allergist rapport, the time
commitment for participation, the value placed on eating the food, treat-
ment success, and anxiety about allergic reactions [38–40]. The highly
individual nature of this decision is highlighted by the extant literature
about parents’ reasons for pursuing OIT and EPIT. Many caregivers who
express interest in or enroll in clinical trials for immunotherapy self-report
that they fear fatal anaphylaxis and want protection from accidental aller-
gen exposure, but other caregivers choose this treatment because they want
their children to be able to eat allergens freely [27, 28]. The importance of
informing families during the consent process about what they can expect
during and at the end of treatment cannot be overstated, as incomplete
information and/or unmet treatment expectations may have implications
for adherence (which may lead to serious medical and/or psychological
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adverse events), treatment satisfaction, and the families’ trust in the med-
ical community. There is a growing call for family-provider collaboration
when making treatment decisions (i.e., shared decision-making) [36•, 41,
42], which will require providers to spend additional time with patients,
have a robust understanding of the risks/benefits of new treatments, and
be sensitive to the unique needs and expectations of each patient and
family.

Recommendations for allergy researchers and providers

Two decades of research demonstrate that food allergy greatly impacts the
psychosocial functioning of affected patients and caregivers. Recent ad-
vances in food allergy research have led to a new era in food allergy
treatment, one which may give patients more choices about how they
manage food allergy. Patients’ perspectives need to be central in the
development of new treatments. Recommendations for allergy researchers
and providers who strive to develop and evaluate patient-centered food
allergy treatments fall into four categories: 1) new tools, 2) psychosocial
support, 3) health disparities and financial implications, and 4) research
harmonization and interdisciplinary collaboration.

New tools

The extant patient-reported outcomes (PRO) used to evaluate novel
treatments are limited and likely not capturing patients’ perceived
treatment value or burden, or the true impact of these treatments on
QoL. To date, the only psychosocial measures included in clinical trial
research are QoL measures, which do not account for other important
PROs involving decisional conflict, anxiety, stress, adherence concerns
associated with treatment, suffering related to adverse events, or treat-
ment satisfaction. Furthermore, previous studies have not directly
assessed developmental challenges, yet child age is likely to signifi-
cantly impact treatment decision-making and the challenges that arise
(e.g., dose refusal and planning and execution of daily doses), and
treatment challenges are likely to change as children age (e.g., older
children have agency in medical decision-making). The FAQLQ mea-
sures, although valid and reliable for patients utilizing an avoidance
diet, are insufficient to capture the nuances of the lived experience of
daily medication doses and their concomitant increase in risk for
allergic reaction and were not developed for this purpose. For example,
if families desire a decrease in anxiety related to accidental allergen
exposure, measures of food allergy-specific anxiety are needed in order
to capture change over the course of treatment [43•]. Conversely,
emerging research suggests that anaphylaxis may be associated with
acute trauma symptoms; thus, development of tools that assess the
immediate and long-term impact of allergic reactions, including ana-
phylaxis due to daily treatment doses, is also warranted [44–46].
Furthermore, research to elucidate what patients want and how novel
treatments address them are needed, but this alone is not enough; we
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also need to understand what patients are willing to “spend” to get
them, both with respect to financial cost and time/emotional cost. A
perfect food allergy treatment will not be utilized by the public if it
demands too much from patients and families in exchange. New tools
must be designed for longitudinal use in routine practice to measure
multiple PROs beyond QoL and to assess how they are impacted by
interventional treatments. This will take years of focused research effort
and is critical to understand the true value of each treatment and lay
the groundwork for the comparative effectiveness research needed to
evaluate treatments head-to-head.

Psychosocial support

Successful implementation and adoption of novel food allergy treat-
ments will require allergy health care providers to be thoughtful about
their clinics’ abilities to integrate complex, time-consuming treatment
into current allergy clinics in a manner that is also sensitive to their
patients’ needs. The existing novel treatments require daily adherence
to medication, which is not a treatment model to which food allergy
patients are accustomed. Successful adherence to these novel treat-
ments is most likely when the behavioral health aspects of the treat-
ment are addressed. We need to carefully examine allergy health care
providers’ and patients’ and parents’ thoughts and experiences with
these treatments in order to develop allergy clinical programs that
support them and evidence-based psychosocial interventions. Not only
is this crucial for patient and family adjustment to treatment, but there
is potential for severe allergic reactions if adherence is poor; thus, the
behavioral aspects of treatment are of paramount importance. That
being said, there are far too few mental health professionals with
expertise in food allergy in the US to provide care to patients and
families who need it [21•]; training programs for mental health pro-
fessionals are needed and allergy clinics are encouraged to think about
ways to develop multidisciplinary teams that include mental health
professionals.

Health disparities and financial implications

Knowing that food allergies cost families in the US $24.8 billion
annually [47], and that disparities in food allergy costs by race and
socioeconomic strata exist, the ORAB prioritized health disparities as
unaddressed needs in the field [48]. African-American children were
reported to spend less on direct medical and out-of-pocket costs
compared to other racial groups [48]. Children from the lowest
household income stratum incurred 2.5 times the cost that children
from the highest stratum spent on emergency department and hos-
pitalization costs [48]. It is possible that children from lower-income
families may be at higher risk for accidental ingestion and anaphy-
laxis because of barriers such as limited access to specialty care and
allergen-free foods, as well as epinephrine auto-injectors.
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Lack of access to allergists may also inhibit knowledge of and access
to food allergy treatments. Recent work confirms that disparities in
OIT knowledge exists by socioeconomic status and that further out-
reach initiatives are needed to disseminate information and provide
equitable access to OIT [49•]. Furthermore, the amount of time
(both office visits and at home) that is required to participate in
new treatments can be substantial, which will make treatment un-
realistic for families who have fewer resources and/or less employ-
ment flexibility. Indeed, in a study about participation in OFCs,
concerns about time were a decision-making factor for families [38].
Although some work has been accomplished to raise awareness of
these disparities, much more work needs to be completed to address
the economic and knowledge disparities and inequalities in food
allergy.

Research harmonization and interdisciplinary collaboration

Food allergy is a growing global public health concern [50]. Many
research teams around the world are actively pursuing new treatment
options and large-scale international clinical trials are increasingly
common (e.g., the PALISADE study regarding OIT[25] and the
PEPITES study regarding EPIT [51]). Effort should be made to con-
tinue to harmonize and align research among research teams, stan-
dardize the collection and reporting of outcome variables [52], and
share clinical trial data in order to increase the pace of discovery and
avoid redundancy, which will ultimately be better for patients. In-
deed, there has been a call to share data from clinical trials by the
Institute of Medicine and other groups [53, 52]. Consistent language
about the risks, benefits, and alternatives to treatment is also
needed.
Additionally, there is an urgent need to include new disciplines in
food allergy research in order to ensure that all aspects of health are
accounted for, not just the biological mechanisms of food allergy,
and that the treatments under development can be realistically im-
plemented across a global patient population. For example, behav-
ioral researchers can offer insight regarding patient behavior, based
on theoretical models such as the Health Belief Model [54], which
may help medical researchers develop treatments that are most likely
to be utilized effectively by patients. Additionally, despite food
allergies affecting 8–10% of the population, public health researchers
are currently minimally involved with food allergy research, yet have
insight regarding health disparities that are vital to the development
of equitable food allergy treatment. A call to action from the Na-
tional Academies of Medicine highlighted the urgent need for en-
hanced involvement in food allergy research from leading public
health agencies such as the Centers for Disease Control [52]. A
recent report regarding the impact of COVID-19 on food insecure
allergic families provided public policy recommendations that would
positively impact families across the socioeconomic spectrum; al-
though not directly related to novel food allergy treatments, this
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paper exemplifies the type of cross-disciplinary collaboration that
will ensure the allergy community is sensitive to the needs of all
food allergy families [55].

Conclusion

A new era in food allergy has arrived. Interventional treatments are now
available to some families in routine practice, including the first drug product
to be approved by the FDA to treat food allergy. Over time, an increasing
number and type of therapeutic options are expected to become widely avail-
able through further research and development. Although these achievements
represent a significant paradigm shift, the successful translation of therapies
into real-world practice will require a better understanding of patient-centered
outcomes, an area of food allergy research that has been neglected to date. We
present here our impressions of the remaining gaps and call for increased
attention to these critically important research needs. Only when patient pref-
erences and expectations are taken into account will the promise of therapeutic
development become fully realized.
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