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1 | INTRODUCTION

IgE-mediated food allergy affects up to 10% of the population, par-
ticularly the younger age groups, who are also at higher risk of nu-
tritional deficiencies as a consequence of unsupervised and unduly
prolonged avoidance diets.!® Conversely, young children are also
the age group with more opportunities for prevention and disease-
modifying treatments, as their immune response is more plastic and
more amenable to immunomodulation. Recently, there has been
evolution from passive management of IgE-mediated food allergy,
relying on allergen avoidance, the “watch-wait approach”, and mon-
itoring for possible spontaneous resolution, towards more active
management. This includes the introduction of allergenic foods for
prevention, which is covered in separate EAACI guidelines,“'6 indi-
vidualised dietary advice (e.g. incorporating baked foods in children
with milk/egg/soya allergies) and specific immunomodulatory inter-
ventions, such as allergen-specific immunotherapy and biologicals
(Figure 1).

education on the recognition of allergic symptoms and prescription of medication
including adrenaline using an auto-injector are essential. Patients with significant
anxiety and requirement for coping strategies may benefit from support from a clini-
cal psychologist. As immunomodulatory interventions, omalizumab is suggested for
treatment of IgE-mediated food allergy in children from the age of 1 and adults; and
oral allergen-specific immunotherapy is recommended for children and adolescents
with peanut allergy and suggested for milk and egg allergies (generally after 4years
of age for milk and egg). Sublingual and epicutaneous immunotherapy are suggested
for peanut allergy but are not yet available at the point of care. Future research into
disease modifying treatments for IgE-mediated food allergy are highly needed, with

standardised and patient-focused protocols and outcomes.

allergen immunotherapy, anaphylaxis, biologicals, diet, food allergy, IgE-mediated food allergy,
management, treatment

The EAACI Guidelines on IgE-mediated Food Allergy build on a
preceding iteration published in 2014° and on the immunotherapy for
IgE-mediated food allergy guidelines published in 2018.” The updated
EAACI Guidelines on IgE-mediated Food Allergy comprise two parts:
the first part, previously published, focused on diagnosis,‘s'8 whilst this
second part focuses on clinical management of IgE-mediated food
allergy, including immunomodulatory treatments, that is, allergen-
specific immunotherapy and biologics. This guideline was informed
by a dedicated systematic review of the literature and meta-analyses,
already published in the “Allergy” journal.” A critical aspect that be-
came apparent from the systematic review was the heterogeneity of
study protocols adopted in the various clinical trials, including primary
outcomes, that hampered comparability and standardisation of treat-
ments for clinical implementation—this issue is being covered by a sep-
arate EAACI taskforce.' For this guideline, we will use the definitions
adopted by the investigators of each individual study, which generally
reflect the definitions from the 2018 EAACI guidelines on allergen-

specific immunotherapy for food allergy’—see Box 1.
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FIGURE 1 Management of IgE-mediated food allergy.
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BOX 1 Definitions used in this EAACI guideline

Desensitisation is defined as efficacy during treatment,
that is, the ability to consume a defined amount of the food
without dose-limiting symptoms while the patient is on the

given therapy.

Remission or sustained unresponsiveness is defined as post-
discontinuation efficacy, that is, the ability to consume a
defined amount of the food without dose-limiting symp-
toms, after stopping treatment for a period of time.

Tolerance is defined as the ability to consume the food
without symptoms, regardless of quantity or frequency
with which the food is consumed.

2 | METHODS
2.1 | Scope of guidelines

The EAACI Food Allergy Guidelines focus on IgE-mediated food
allergy and are aimed at health care professionals specialised in
Allergy and Clinical Immunology or a related specialty and primary
care practitioners and allied health colleagues who assess and man-

age patients with food allergy in their daily practice.

2.2 | Expert group and stakeholder involvement

The EAACI Food Allergy Guidelines were commissioned by EAACI
and led by the steering committee chaired by Alexandra F. Santos
and formed by Alexandra F. Santos, Isabel Skypala, George Du Toit
and Carmen Riggioni. An expert group was formed to advise on the
elaboration of the guidelines and formulation of the recommenda-
tions, listed as authors. The expert group included authors of the last
EAACI Food Allergy Guidelines, current board members of relevant
EAACI sections and interest groups, additional experts from coun-
tries outside Europe such as USA, Canada, Brazil, South Africa, Hong
Kong, Singapore and Australia, to ensure global relevance of the
guidelines, and from key areas such as psychology, allied health and
EAACI junior members. Patient representatives were included as
well, namely from the European Federation of Allergy and Airways
Diseases (EFA) and the EAACI Patient Organisations' Committee
(POC) to provide input throughout the process from inception to

publication and dissemination.
2.3 | Systematic review of the evidence and
formulation of recommendations

The present food allergy guideline was informed by a systematic re-
view of the literature and meta-analyses’ on efficacy and safety of
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food allergy immunotherapy and biologics. Unless otherwise stated
the relative risk (RR) refers to desensitisation. An independent sys-
tematic review performed by experts in mental health was used to
support recommendations on psychological management.!! In the
absence of a systematic review, an expert consensus, based on a nar-
rative review of the relevant evidence-based approach was used for
other sections of the guidelines. The Grading of Recommendations,
Assessment, Development and Evaluations (GRADE) methodol-
ogy12 was adopted, similar to other EAACI guidelines.13 The expert
group met periodically over a 2-year period to appraise the results
of the systematic reviews and to discuss the recommendations that
were drafted in advance of video meetings. Recommendations were
voted on electronically in real time using the Zoom voting platform
(https://zoom.us/) managed by an independent member of the
EAACI headquarters team. A minimum of 80% of votes from the
expert group in favour of the recommendations was required for the
recommendations to be approved.

2.4 | Peer-review and public consultation

These guidelines have been reviewed by the aforementioned ex-
pert group that formed the EAACI Task Force and by the EAACI
Executive Committee. The guidelines were also submitted to public
consultation through display on the EAACI website for 2weeks and
all feedback was carefully considered by the steering committee and
incorporated, to the greatest extent possible, in the final version,

which was reviewed and approved by all listed authors.

2.5 | Conflicts of interest management

The EAACI Food Allergy Guidelines were commissioned and funded
by EAACI to support the effort towards the systematic review of the
literature and meta-analyses. All members of the steering committee
and of the expert group worked voluntarily without compensation
and filled in a declaration of conflicts ahead of the start of the pro-

ject, which were reviewed by EAACI.

3 | GUIDELINE RECOMMENDATIONS

Table 1 summarises the recommendations about the management of
IgE-mediated food allergy, which are presented and discussed below.
3.1 | Dietary management

3.1.1 | Recommendation 1

In patients with confirmed IgE-mediated food allergy, avoidance

of the food (or form of the food) to which the patient is allergic is
recommended.
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TABLE 1 Recommendations about the management of IgE-mediated food allergy.

Topic

Dietary management 1.

Psychological support 4,

Treatment plan 5.

Allergen-specific 8.

immunotherapy (AIT)

AIT for peanut allergy 9.

10.

11.

AIT for egg allergy 12.

AIT for cow's milk allergy 13.

BIOLOGICS 14.

Recommendations

In patients with confirmed IgE-mediated food allergy, avoidance
of the food (or form of the food) to which the patient is allergic is
recommended.

. In patients with confirmed IgE-mediated food allergy, continued

consumption of tolerated foods is recommended.

. In patients with confirmed IgE-mediated food allergy, age-

appropriate individualised dietary advice is suggested, with
support from a registered dietitian for complex patients, if
available.

In selected patients with IgE-mediated food allergy and their
caregivers, psychological support by a trained health care
professional is suggested.

In patients with IgE-mediated food allergy, an individualised
management plan is recommended.

. In patients with IgE-mediated food allergy at risk of

anaphylaxis, prescription of adrenaline auto-injectors to carry is
recommended.

. In patients with IgE-mediated food allergy at risk of anaphylaxis,

structured, comprehensive training to improve recognition of
anaphylaxis and use of adrenaline autoinjectors is recommended,
in addition to basic instructions about autoinjector use.

In patients with IgE-mediated food allergy eligible for allergen-
specific immunotherapy, its administration is recommended
under the guidance of a clinical team with experience in food
immunotherapy and in managing its side effects and anaphylaxis.

In children and adolescents with IgE-mediated peanut allergy,
peanut oral immunotherapy is recommended to achieve
desensitisation.

In children and adolescents with IgE-mediated peanut allergy,
peanut epicutaneous immunotherapy is suggested to achieve
desensitisation, if available.

In children and adolescents with IgE-mediated peanut allergy,
peanut sublingual immunotherapy is suggested to achieve
desensitisation.

In children (generally above 4 years of age) and adolescents with
IgE-mediated egg allergy, egg oral immunotherapy is suggested to
achieve desensitisation.

In children (generally above 4years of age) and adolescents with
IgE-mediated cow's milk allergy, milk oral immunotherapy is
suggested to achieve desensitisation.

In patients with IgE-mediated food allergy, omalizumab is
suggested to achieve desensitisation.

Abbreviation: AIT, allergen-specific immunotherapy.

2See text for justification of strength of recommendation given the certainty of evidence.

Certainty of
evidence

Low?®

Moderate®

Very low

Low

Low

Low

Low?®

Low

High

High

Moderate

Low

Low

Moderate

Strength of
recommendation

Strong

Strong

Conditional

Conditional

Strong

Strong

Strong

Strong

Strong

Conditional

Conditional

Conditional

Conditional

Conditional

Reason for recommendation

The complete avoidance of a known trigger food is the only option
for many individuals with a confirmed IgE-mediated food allergy
to one or more foods.** However, for food allergies such as pollen-
food syndrome, where it is known that cooked or processed ver-
sions of the food may be tolerated, then individuals may be able
to only avoid the raw or unprocessed version of the trigger food.?
This is also true for children allergic to cow's milk or hen's egg
where baked forms of the food can be tolerated even whilst still
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reacting to the fresh or raw form of the food.'®' For other foods,
however, processing can increase allergenicity (e.g. roasting of
nuts and seeds).*®-2°

Strength of recommendation

The evidence base is low as there have been no RCTs evaluating and
comparing outcomes for patients with a food allergy who continue
to eat the small amounts or an altered form of the food (e.g. baked)
and those who completely avoid it—clinical trials are underway.?!
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However, the panel formulated a strong recommendation, placing a
high value on the risk of a severe allergic reaction upon exposure to

food that can be fatal.?>2°

Practical implications

Avoidance of a food can be problematic especially if the food is a
staple food in the local diet or is a common ingredient (e.g. egg).?*
Accidental exposure and reactions to trigger foods are common
occurrences in individuals with food aIIergy.25 For this reason, all
those with confirmed IgE-mediated food allergy should receive age-
appropriate oral or written advice which is specific to the known
food trigger(s), outlining which foods need to be avoided.?® In ad-
dition, major allergens (or the risk of cross-contamination) should
always be highlighted on the label by the producer or in the menu

for non-prepacked food.

3.1.2 | Recommendation 2

In patients with confirmed IgE-mediated food allergy, continued

consumption of tolerated foods is recommended.

Reason for recommendation

A nutritious and diverse diet is highly beneficial for all ages, but
especially for growth, development, and the primary prevention of
other allergic conditions in infants and children.?”?2 It is therefore
important to ensure that, apart from the known trigger foods, all
other foods should be introduced or re-introduced into the diet
and eaten regularly (i.e. weekly in an age-appropriate portion size),
including those foods to which the individual is sensitised but tol-
erant.?% This applies also to processed forms of the food which
are tolerated (e.g. baked milk and baked egg), whilst still avoiding

less process form of the food (e.g. fresh milk and loosely cooked

egg).

Strength of recommendation

There is moderate evidence to support the continued consump-
tion of foods that are tolerated, and we placed high value on
reducing delay in the introduction of complementary foods and
possible nutritional deficit, so a strong recommendation was

formulated.*30-34

Practical implications

Foods which have been previously tolerated, not linked to any
allergic reaction and for which food allergy diagnosis has been
appropriately excluded,® should be reintroduced. Continued con-
sumption of tolerated foods may need to be supported through
counselling, and/or food challenges to confirm tolerance or remis-
sion, especially in individuals who are sensitised (ideally, patients
should not be tested to foods that are tolerated but this can unfor-
tunately happen prior to referral and lead to families avoiding the
food). Foods related to an implicated allergen should not be au-
tomatically avoided and their consumption should be maintained
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(e.g. other tree nuts already tolerated in a hazel nut allergic child).
In infants, there should be no delay to the introduction of other
foods, especially peanut and egg (for which there is clear evidence
of benefits of early introduction), if these are not one of the identi-

fied food triggers.3135:3¢

3.1.3 | Recommendation 3

In patients with confirmed IgE-mediated food allergy, age-
appropriate individualised dietary advice is suggested, with support
from a registered dietitian for complex patients, if available.

Reason for recommendation

Individualised dietary advice is necessary to account for differ-
ences in traditional foods, cultural/religious dietary patterns,
vegetarian or vegan diets, ethnic and racial differences and socio-
economic issues and to avoid nutritional deficiencies.?*3”"*! Such
advice should focus on minimising or avoiding negative impact of
food avoidance on nutritional intake, growth or developmental
milestones, mental health and wellbeing of the individual, while
reducing the risk of accidental exposure.*?>*® The provision of in-
dividualised dietary advice can support those who are excluding
foods unnecessarily due to anxiety, or exhibiting selective eating
behaviours, although more severe forms of food aversion such as
Avoidant Restrictive Food Intake Disorder (ARFID) will require
additional specialised psychological input.‘“"49 Overly restrictive
dietary practices reduce dietary diversity, can impact on food al-
lergy prevention, mental health and the wellbeing of the individual

and may encourage poor eating habits. 282951

It also imposes a sig-
nificant cost burden on the patient and its family. Other allergic
and non-allergic co-morbidities may also complicate the dietary

management and affect food choice further.52->%

Strength of recommendation

The evidence is very low, as there have been no studies evaluating
whether actively providing individualised dietary advice on food
exclusion compared to not giving any advice results in better out-
comes for patients. It is also well recognised that there is a lack
of specialist dietitians/nutritionists to provide high-quality indi-
vidualised dietary management.56 Therefore, a conditional recom-
mendation was formulated. However, there is good evidence that
individualised dietary counselling improves anthropometric and
laboratory biomarkers of nutritional status in children with food

allergy.37'57’58

Practical implications

Professional dietary management should encourage a healthy diet
and provide options of what the allergic person can eat, not just
what they cannot eat.?? Individuals of all ages should be given ad-
vice on allergen avoidance, foods free from the trigger allergen
and suitable nutritional substitutes. Assessment of nutritional
adequacy both at diagnosis and review should be undertaken
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irrespective of the food, to ensure dietary intake is not compro-
mised due to the exclusion of one or more foods.®%%* Management
of infants should include regular review of weight, length and
head circumference (<2years), and dietary intake including vi-
tamin/mineral supplementation, complementary feeding and di-
etary diversity, and support for breast feeding and any maternal
dietary changes/elimination.’”5%2 This is especially pertinent to
the management of cow's milk allergy which most commonly af-
fects infants. Mothers of breast-fed infants may need to exclude
mammalian milks (or another culprit allergen) from their own diet
(although this is rarely needed®®), or if their baby is formula-fed,
be advised on suitable replacements. This is usually an extensively
hydrolysed casein/whey formula, or hydrolysed rice formula as
first line, with an amino acid formula utilised as a second option,
as well as on the exclusion of other mammalian milks, and the age-
appropriate use of fortified plant-based drinks.6* 8

Dietary management should also include advice on the interpreta-
tion of food labels and “may contain” statements, which for composite
dishes may pose a problem, safe and healthy eating at school/college/
restaurants, managing food allergies when travelling/relocating to
other countries, and how co-factors (e.g. exercise, intercurrent illness,
alcohol, pain relief, drugs) could affect the likelihood of an allergic
reaction.®””’! Dietary management also needs to take into account
economic issues, food insecurity, and cooking facilities.”?””> Specialist
‘free from’ foods are usually more expensive and may have a lower
nutritional value than standard food products so advice about alter-
native foods, recipes and practical help is often necessary,75 Dietary
management should also support expansion of the diet when clini-
cally indicated e.g. baked milk and/or egg, selective nut introduction
or safe fruits and vegetables relating to pollen food syndrome.>7¢
Avoidance of co-factors is suggested for patients tolerating certain
forms of the allergen, such as patients with pollen-food syndrome
consuming the culprit fresh fruits and vegetables. The emphasis of
dietary management should be on inclusion, rather than avoidance,

and a personalised approach, rather than one size fits all.””

3.2 | Psychological support
3.21 | Recommendation 4

In selected patients with IgE-mediated food allergy and their car-
egivers, psychological support by a trained health care professional

is suggested.

Reason for recommendation

Food allergies are often associated with heightened levels of anxiety,
worry, and stress, significantly impacting the quality of life for both
patients and their families.*>”® A recent systematic review by Knibb

1.1 highlights the referral of patients and families for psychological

eta
support may reduce distress and improve food allergy management and
quality of life. The authors suggest that cognitive-behavioural based

interventions facilitated by a healthcare professional are beneficial for
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patients with moderate to severe food allergy related distress. While
access to specialised psychological support may be limited for some
individuals with food allergies, healthcare providers can still play a vital
role in addressing the psychological impact of the condition and con-
necting patients with available resources and support services. This
approach can contribute to improved management of food allergies

and enhanced quality of life for patients and their families.

Strength of recommendation

The certainty of evidence is low as number of studies is limited,
there is heterogeneity in the interventions studied including educa-
tion, peer mentoring, self-regulation theory and other coping tech-

nics facilitated by a wide range of healthcare professionals.

Practical implications

Referral to a mental health or well-being specialist or psychologist
may not be readily available or feasible for all patients and families
dealing with food allergies. Therefore, it is important to prioritise
access to these services for those experiencing moderate to severe
distress related to their condition. For individuals with milder forms
of anxiety or stress related to food allergies, there may be alterna-
tive resources available within the healthcare system. This could in-
clude access to online or in person support groups, remote guidance
from HCP, charities or third sector organisations, educational ma-
terials, or counseling sessions facilitated by healthcare profession-
als with training in allergy management and psychological support.
Psychological support may not just be one-time, but encompass
dietary management to immunomodulatory treatment and regular

assessment may be needed.

3.3 | Treatment plan
3.3.1 | Recommendation 5

In patients with IgE-mediated food allergy, an individualised man-

agement plan is recommended.

Reason for recommendation

IgE-mediated food allergic reactions can range from mild to severe
(i.e. anaphylaxis). Patients should be empowered to identify aller-
gic reactions and commence appropriate treatment and emergency
care. Patient-specific medical treatment plans facilitate recognising
and treating allergic reactions and communication with emergency

services.

Strength of recommendation

The evidence is low, since controlled trials comparing the issuing
of an individualised treatment plan versus a generic plan have not
been performed. The strength of recommendation is strong, as
there is evidence that the early recognition and treatment of allergic
symptoms may improve outcomes and that a plan may facilitate this
process.
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Practical implications

Healthcare practitioners should provide individualised treatment
plans as part of the standard care package for food allergic pa-
tients. Patients should be educated to recognise allergic symp-
toms and what they mean and understand which medications
should be administered in response. The plan must detail the con-
tact information for local medical services to expedite acute medi-
cal care. Treatment plans should be age-appropriate, have clear
stepwise instructions and be written in a language understood
by the patient and responders in the specific geographic and cul-
tural setting. Treatment plans should be patient-specific, match-
ing the patient's particular list of food allergens to be avoided
and medications to be taken, which can include oral non-sedative
anti-histamine, inhaled salbutamol and adrenaline auto-injector
(AAl), depending on the patients' risk profile. The treatment plan
should detail how to administer medications that are included in
the plan. If antihistamines are included, these should be recom-
mended in a form that the patient can swallow (younger children
may not be able to swallow tablets), and families should know how
to correctly administer inhaler medications through a spacer and
mask. If an AAl is included in the plan, then training in the correct
administration will also be required. The treatment plan should be
available in a format that best suits the patient, such as a printed
copy saved and saved on electronic platforms.

3.3.2 | Recommendation 6

In patients with IgE-mediated food allergy at risk of anaphylaxis, pre-
scription of AAl to carry is recommended.

Reason for recommendation

IgE-mediated allergic reactions can result in life-threatening reac-
tions (anaphylaxis) for which adrenaline is the drug of choice for
treatment. The WHO lists adrenaline as an essential medicine. In an-
aphylaxis, adrenaline should ideally be administered intramuscularly,
using a preloaded AAI with an adequate needle length and a dosage
adapted to weight and age. Adrenaline administration using an AAI
is faster than administered with a syringe and needle and allows for

more accurate dosage.

Strength of recommendation

The certainty of evidence is low as studies that compare the provi-
sion of adrenaline AAI to patients at risk of anaphylaxis versus not
doing so in the real-world acute setting are lacking. However, the
panel formulated a strong recommendation, as it places a high value
on the benefit-risk ratio, ethical considerations and on evidence
from studies in non-acute research settings.

Practical implications

Healthcare professionals should identify patients with IgE-mediated
food allergy at risk of anaphylaxis and prescribe an AAI. Table 2 sum-
marises the indications for prescribing AAI for IgE-mediated food
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TABLE 2 Indications for prescribing AAl in IgE-mediated food
allergy, according to the current EAACI Anaphylaxis Guidelines.*®

Absolute indications Relative indications

e Previous episodes of food- o Allergic reaction to foods
induced anaphylaxis known to be associated
e Co-existing unstable or with anaphylaxis

moderate to severe persistent e Allergic reaction to trace
asthma amounts of food

e Underlying systemic e Teenager or young adult
mastocytosis e Remote from medical help

or prolonged travel abroad
o Patients on allergen-specific
immunotherapy

allergy, as recommended in the EAACI Anaphylaxis Guidelines.'®
Patients and caregivers must be empowered to identify anaphylaxis
and correctly administer adrenaline, preferably using an AAl device.
The European Medicines Agency and the Medicines and Healthcare
products Regulatory Agency (MHRA) recommends that patients
have access to two devices - see EAACI Anaphylaxis Guidelines®®
for arguments for prescribing one versus two AAI devices. In some
parts of the world, AAI is unfortunately not available; in this case,
education and training of patients and families in the use of adren-
aline vials and syringe may be required. Intra-nasal adrenaline has
recently received regulatory approval. Other modes of adrenaline
administration are in various stages of development and may be-

come available in the future.

3.3.3 | Recommendation 7

In patients with IgE-mediated food allergy at risk of anaphylaxis,
structured, comprehensive training to improve recognition of ana-
phylaxis and use of adrenaline autoinjectors is recommended, in ad-

dition to basic instructions about autoinjector use.

Reason for recommendation

Anaphylaxis is a potentially life-threatening allergic reaction for which
adrenaline remains the treatment of choice. In the community, adrena-
line should ideally be administered intramuscularly using an AAI, with

an adequate needle length and a dosage adapted to weight and to age.

Strength of recommendation
There are data to support different training strategies for recognis-
ing anaphylaxis and its treatment; however, they were not obtained
in an acute real-world setting. Therefore, the certainty of evidence
is low, but the strength or recommendation is strong as it places high
value on the patients' safety.

Practical implications

Training programs for patients and caregivers that focus on recognis-
ing anaphylaxis and other allergic symptoms and signs and stepwise
treatment are essential. Training teachers and peers is also impor-
tant. A switch of focus from child to adolescent and in transition
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to adulthood is key to ensure that patients feel confident and em-
powered to manage their allergic reactions and self-administer treat-
ment, if needed. Training programs should be tailored to the specific
patient setting, age, language, and baseline allergy understanding of
the disease and risk of anaphylaxis. Different strategies and educa-
tional tools may be required, sometimes repeatedly, to empower pa-
tients to identify allergic symptoms and initiate medical treatment.
Indeed, AAI training should be repeated as part of every follow up
visit.

Patients and their caregivers must be empowered to identify and
treat anaphylaxis. Whilst definitions of anaphylaxis vary across the
world, all these reactions are severe and life-threatening. We shall
refer to the EAACI definition of anaphylaxis as a reference.®® It is
critical that patients can identify airway, breathing and circulatory
compromise as these can prove fatal. Skin and mucosal changes
are usually present but are not required to support a diagnosis of
anaphylaxis.

Adrenaline administration, preferably using an AAIl device, re-
mains the treatment of choice in moderate-severe food-induced al-
lergic reactions. AAI are available in many countries worldwide, but
access and reimbursement greatly vary. Doses may include 0.15mg,
0.3mg and 0.5mg adrenaline (additionally, 0.1 mg in the US), and the
prescribing clinician should best match these to the patient's age and
weight. The instructions for each device vary, so patients must be
trained to use the device they are carrying. Patients must be trained
to identify the correct body positioning during anaphylaxis and the
anatomical landmarks needed for AAI administration into the thigh

muscle.

3.4 | Allergen-specificimmunotherapy
3.4.1 | Recommendation 8

In patients with IgE-mediated food allergy eligible for allergen-
specific immunotherapy, its administration is recommended under
the guidance of a clinical team with experience in food immunother-

apy and in managing its side effects and anaphylaxis.

Reason for recommendation

Allergen-specific immunotherapy (AIT) consists in the administra-
tion of allergen to allergic patients and, therefore, has the potential
forinducing allergic reactions, of variable and unpredictable severity.
Although AIT is generally deemed to be safe in our recent system-
atic review,” an earlier systematic review by Chu et al”? reported, for
example, that patients on peanut oral immunotherapy (POIT) have
a higher rate of allergic reactions to peanut compared with peanut
allergic patients on a standard allergen avoidance diet, which may
arguably not be the ideal comparator. The risk of allergic reactions
and anaphylaxis is greater at the start of treatment and up-dosing.
Thus, these stages should be performed in hospital or in the office,
only if appropriate resources, equipment and experienced person-

nel are available to treat allergic reactions of any degree of severity,
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including anaphylaxis.*® The clinical team delivering AIT should be
specifically trained in this procedure, have standardised protocols
and plans for treatment adjustment, if necessary, in the event of an

adverse reaction. Patient safety is paramount.

Strength of recommendation
Evidence from a previous systematic review of the risk of allergic
reactions during AIT”? makes close monitoring during AIT by an ex-

perienced team a strong recommendation.

Practical implications

Allergen-specific immunotherapy should be offered to patients with
confirmed IgE-mediated allergy to that food, for whom benefits out-
weigh the risks. Studies of AIT (via oral, sublingual and epicutane-
ous routes) in pre-school age children have shown greater efficacy
in terms of desensitisation and remission compared to studies in
older children and adults.2°-8 Initiation and up dosing of AIT (es-
pecially oral immunotherapy and sublingual immunotherapy) should
be conducted in a clinical setting with resources to recognise and
treat anaphylaxis by a clinical team that has the specialist training
and expertise to deliver this treatment. The recommendation is not
limited to regulatory-approved products. Adrenaline auto-injector
should be prescribed to patients undergoing AIT. Education about
allergic reactions and their management is essential. Avoidance of
co-factors during dosing is recommended. Like for other forms of
AIT, families should be informed and shared decision making is en-
couraged to determine whether this is the right treatment for the
patient - this depends not only on efficacy in terms of desensitisa-
tion but also on the long-term expectations about food consumption
(whether there is the desire to consume the food or simply to be
protected from accidental exposure), effect of daily treatment and
need to avoid co-factors on the life-style and management of risk of

allergic reactions by patients and caregivers.

3.5 | Peanut-specificimmunotherapy
3.51 | Recommendation 9

In children and adolescents with IgE-mediated peanut allergy, pea-
nut oral immunotherapy is recommended to achieve desensitisation.

Reason for recommendation

Peanut allergy and allergen avoidance can have a significant
negative impact on the lives of patients and families. Anxiety,
various social restrictions, and reduced quality of life have been
reported.®4-8 POIT can increase the threshold of reactivity in al-
lergic patients and reduce the risk of accidental exposure, while
patients are on treatment.” The evidence for long-term tolerance or
remission of peanut allergy with POIT is yet to be demonstrated. A
product for POIT has secured regulatory approval by EMA, MHRA
and FDA, and is commercially available in some countries in Europe,
the UK and the USA.
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Strength of recommendation

Overall, our systematic review provided moderate quality of the evi-
dence regarding the use of POIT to induce desensitisation.” For in-
stance, the relative risk (RR) for POIT was 11.94 (95% Cl 1.76-80.84)
compared to avoidance or placebo. However, considering only the
low-risk-of-bias studies, the RR for desensitisation with POIT was
49.98 (95% Cl 7.04-355.2) compared to avoidance and 27.36 (95%
Cl 6.97-107.38) compared to placebo.” In the sub-analyses by age
group, the RR was 35 (95% Cl 5.07-247.57) in children younger than
4years and 8.23 (95% Cl 3.59-18.86) in children aged 4-17years
compared to placebo.” For the youngest age group, key studies
were published after completion of the systematic review and meta-
analyses and are summarised in Table 3, together with the seminal
study by Vickery et al. from 2017. The high certainty of evidence
of desensitisation achieved with POIT in children and adolescents
supported a strong recommendation. There was limited evidence of
efficacy of POIT in adults; thus, no recommendation could be made
for this age group.

Practical implications

Following confirmation of peanut allergy diagnosis (see EAACI
guidelines on diagnosis of IgE-mediated food allergy®), children and
adolescents (i.e. patients aged less than 18years) should be offered
POIT to increase their threshold of reactivity while on treatment.
After completion of treatment, transition from AIT to real-world
peanut is allowed to enable regular peanut consumption and main-
tenance of therapeutic effect.?? Treated patients should be required
to carry the AAI and other rescue medications, such as oral antihis-
tamine and/or salbutamol inhaler, as appropriate. Patients and fami-
lies should be carefully instructed and trained on how to recognise
and treat allergic reactions and anaphylaxis. Recommendations to
stop or reduce dosing during infections should be tailored to indi-
vidual patients and advice on restricting co-factors, such as exercise,
hot showers, NSAIDs, before and after POIT dosing is advised and
should be tailored to the individual patient.

3.5.2 | Recommendation 10

In children and adolescents with IgE-mediated peanut allergy, pea-
nut epicutaneous immunotherapy is suggested to achieve desensi-
tisation, if available.

Reason for recommendation

Given the common side-effects of OIT”? and its intolerability for
some patients (e.g. due to gastrointestinal symptoms), other treat-
ment modalities that involve the administration of lower allergen
doses, through different routes, such as the epicutaneous route,
have been explored. The heterogeneity in efficacy outcomes be-
tween trials hampers direct comparisons; however, generally the
peanut tolerated dose with epicutaneous immunotherapy (EPIT) are
lower than those achieved with OIT. EPIT has shown to increase the
threshold of reactivity of peanut allergic patients and to protect from
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accidental exposure to commonly encountered allergen doses.” EPIT
was well-tolerated and side-effects were limited to the skin, namely
to the site of application of the device, in most patients; however,

anaphylactic reactions can occur.’

Strength of recommendation

The quality of evidence supporting the use of EPIT in peanut allergy
was moderate,” with 2.17 (95% CI 1.53-3.09) RR for inducing desen-
sitisation compared with placebo—the three studies included in the
meta-analyses all had low risk-of-bias. Like in peanut OIT, a study
focusing on the under-five age group showed that EPIT is efficacious
and safe®* (Table 3). However, there is no regulatory approved EPIT
product available. As the patch is a specific device that cannot be
replaced by real-world peanut, a conditional recommendation was
formulated to reflect the current unavailability of this treatment out-

side of research trials.

Practical implications

Once a patch for peanut EPIT is approved by regulatory authorities
and available to clinicians, peanut EPIT can be used to induce desen-
sitisation to peanut. Given its superior safety profile, it may be more
suited to highly sensitive patients, patients with known gastrointesti-
nal problems, highly anxious patients or patients who do not tolerate
side effects or cannot accept the life-style restrictions imposed by
peanut OIT. EPIT may be followed by peanut OIT, if needed, or real-
world peanut, once treatment is completed, to enable achievement
of higher peanut allergen doses and continuing peanut consumption,
respectively. Treated patients need to continue carrying their res-
cue medication and written treatment plan and should be informed
about possible side effects and their appropriate management.

3.5.3 | Recommendation 11

In children and adolescents with IgE-mediated peanut allergy, sublin-
gual immunotherapy (SLIT) is suggested to achieve desensitisation.

Reason for recommendation

SLIT has shown efficacy in inducing desensitisation (RR=3.0, 95%
Cl 1.04-8.66 compared to placebo9) with allergen doses that are in-
termediate between those used in OIT and EPIT. The safety profile
is very good with most adverse reactions limited to the oral cavity,
with itchiness, discomfort, and angioedema. A recent publication by

1.8% (Table 3) reported high efficacy and tolerability in 1-4-

Kim et a
year olds, which is the age group with the greatest potential for im-
munomodulation to induce long-term remission, as for peanut OIT

and EPIT.

Strength of recommendation
In the systematic review of the literature and meta-analyses in-
forming this guideline, we concluded the quality of evidence to be

|785

low; however, the recent publication by Kim et a increased the

evidence level to moderate. Like EPIT, there is no commercially
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available regulatory approved product for peanut SLIT. Therefore,

the panel formulated a conditional recommendation.

Practical implications

Once a standardised product is available for peanut SLIT, this can
be used. A standardised regulatory-approved SLIT product would
probably be more amenable to use for SLIT than the actual food.
However, it is important to document the protein quantity and aller-
genicity used for treatment and to use a standardised product, not
only for research and clinical trials, but also for a rigorous application
of this treatment to routine clinical practice.

3.6 | Egg-specificimmunotherapy
3.6.1 | Recommendation 12

In children (generally above 4years of age) and adolescents with
IgE-mediated egg allergy, egg oral immunotherapy is suggested to
achieve desensitisation.

Reason for recommendation

Unlike peanut allergy, which tends to be persistentin ca 70%-80%
of children, egg allergy spontaneously resolves in 50%-60% of
allergic children by school age.”®>"”° This fact, together with the
costs and time associated with OIT, led to recommending egg OIT
generally from 4years of age. The expert group recognised that
there is a more severe phenotype of egg allergy, that tends to

t”® and may be recognised prior to the age of

be more persisten
4years; thus, did not restrict egg OIT to children above this age
but rather use this age as an indicator that egg allergy may resolve
and it is in children with persistent egg allergy that OIT is most
warranted. This is further supported by the evidence synthesised
in our meta-analyses. Egg OIT had 3.43 (95% Cl 2.24-5.27) RR
overall, with 3.99 (95% CI 2.55-6.25) compared to avoidance and
2.22 (95% Cl 0.96-5.06) compared to placebo. However, in the
sub-analyses by age group, only the 4-17-year group (and not the
under 4s) had a significant RR for desensitisation with egg SLIT.
The subgroup 12-17-years also did not show a significant RR. In
the sub-analyses of low-risk-of-bias studies, the RRis 5.57 (95% Cl
0.96-32.27) was not statistically significant. No data is available
for adults or SLIT or EPIT for egg allergy, thus no recommendation
could be made regarding these age group or routes of administra-
tion. There was also no evidence for OIT using different degrees
of processing of egg (e.g. baked, cooked, raw egg); however, the
difference in allergenicity could have implications in both efficacy
and safety.

Strength of recommendation

The quality of evidence supporting the use of egg OIT for desensi-
tisation in children older than 4 years was overall low. This, together
with the fact that there is no standardised regulatory-approved
product available, led to a conditional recommendation being made.
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Practical implications

In children with confirmed egg allergy, particularly if older than
4years and/or considered to have persistent egg allergy, egg OIT
can be offered using the actual food. In the future, should a stand-
ardised product be approved by regulators, this would be preferred.
However, with the potential higher cost and reduced accessibility
to patients. Like for peanut OIT, avoidance of co-factors should be

advised and tailored to the individual patient.

3.7 | Cow's milk-specificimmunotherapy
3.71 | Recommendation 13

In children (generally above 4 years of age) and adolescents with IgE-
mediated cow's milk allergy, milk oral immunotherapy is suggested
to achieve desensitisation.

Reason for recommendation

Similar to egg allergy, cow's milk allergy is often outgrown, thus
the recommendation included patients aged 4years or older and
excluded adults, for whom there is no evidence. The milk OIT
studies were all at highrisk-of-bias and thus low risk-of-bias-only
meta-analyses were not possible. There was statistically signifi-
cant difference of milk OIT compared to avoidance (RR=6.31, 95%
Cl 1.91-20.83) and to soya milk (RR=21, 95% Cl 1.34-328.86) but
not compared to placebo (RR=4.61, 95% ClI 0.02-1253.17). These
trends were also observed in the sub-analyses for children and ado-
lescents aged 4-17years. The sub-analyses for children younger
than 4 years included only one study, which compared milk OIT with
avoidance and showed a significant RR of 3.86 (95% Cl 1.99-7.46)7

Strength of recommendation
The quality of evidence supporting milk OIT was considered low and
thus the recommendation was conditional.

Practical implications

Milk OIT is a treatment option for children with persistent milk al-
lergy, and thus should be considered after a period of follow-up to
see whether spontaneous resolution of the allergy occurs. Like for
egg, this is not a strict timeline and OIT can be started in younger
children if considered beneficial. There is no regulatory approved
product in the market and often fresh cow's milk is used for milk
OIT. Like for peanut and egg OIT, avoidance of co-factors should be

advised and tailored to the individual patient undergoing milk OIT.

3.8 | Biological treatments
3.8.1 | Recommendation 14

In patients with IgE-mediated food allergy, omalizumab is suggested
to achieve desensitisation.
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Reason for recommendation

Our meta-analysis showed a positive effect of omalizumab in terms
of desensitisation to the culprit food (RR=2.17, 95% Cl 1.22-3.85),
but the RR was not significant for long-term effect.’ Sub-group
analyses restricted to low-risk-of-bias studies supported the use of
omalizumab to treat IgE-mediated food allergy. Small observational
studies suggest that a significant portion of avoided foods can be re-
introduced during treatment with omalizumab without the need for
any oral immunotherapy.97 The primary outcome of the Outmatch
study reported on the effect of omalizumab as monotherapy on the
threshold of reactivity to peanut and other foods commonly impli-
cated in food allergy”® (namely, cashew nut, egg, and milk). Most
(67%) patients treated with omalizumab tolerated at least a single
dose of 600mg of peanut protein without dose-limiting symptoms
compared to 7% of placebo-treated subjects, and with other foods,
at least a single dose of 1000mg of protein was tolerated without
dose-limiting symptoms in 41% versus 3% to cashew nut, 66% ver-
sus 10% to cow's milk and 67% versus 0% to egg. Adverse events
were similar between study arms. As a result of these new data,
omalizumab was approved by FDA and licensed for treatment of
IgE-mediated food allergy in the US, in children as young as 1year of
age. However, neither omalizumab nor other biologics are currently
licensed for IgE-mediated food allergy in any other part of the world.

Strength of recommendation

The quality of evidence considering the studies included in the
systematic review and meta-analyses was moderate, and most
studies had a highrisk—of-bia\s.9 The results of the Outmatch study
strengthen the evidence in support of the use of omalizumab to
treat IgE-mediated food allergy.91 Despite the high-quality evidence,
omalizumab is only currently licensed for use in food allergy in the

USA; therefore, the recommendation is conditional.

Practical implications

Omalizumab can be used to manage IgE-mediated food allergy, if
available. Omalizumab is only approved in the USA currently and is
an expensive treatment. Current omalizumab license foresees avoid-
ance of the culprit food in the diet and continued carriage of adrena-
line auto-injector and other medications specified in the treatment
plan. The continued need for allergen avoidance may limit patients'
quality of life. The long-term efficacy of omalizumab is unknown,
especially in the absence of food introduction or AIT, and its effect

should be expected to be lost after discontinuation of treatment.

4 | DISCUSSION
4.1 | Summary

Food allergy can have an immense negative impact on the day-to-
day life of patients and their families. An accurate precise diagnosis
is of the essence and a disease-modifying treatment is desirable. In
all cases, appropriate dietary management, including avoidance of
culprit foods and continued consumption of tolerated safe foods,
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is extremely important, ideally under the advice of a specialised
dietitian. In addition, prescription of emergency medication for
treatment of allergic reactions resulting from accidental exposure
is necessary - this can include AAI for intramuscular injection, oral
antihistamine and inhaled salbutamol. Patients with anxiety needing
support for coping with impact of food allergy on their lifestyle may
benefit from the referral to a clinical psychologist. In terms of im-
munomodulatory treatments, omalizumab has been approved in the
USA for management of IgE-mediated food allergy in children from
1year of age and adults; and oral allergen-specific immunotherapy
can be recommended for peanut, egg and milk allergies. For peanut
allergy, sublingual and epicutaneous immunotherapy are suggested

but are not yet available in most clinical settings.

4.2 | Strengths and limitations

These IgE-mediated food allergy management guidelines are evidence-
based and follow the GRADE methodology. They were rigorously de-
veloped by a large group of scientific and clinical experts, members
of the multidisciplinary allergy team and patient representatives from
Europe and beyond. They were informed by a dedicated systematic re-
view of the literature that was conducted by an independent research
team under the guidance of the steering committee.

The main limitations are the quality of the evidence available, with
most studies having highrisk-of-bias, and the heterogeneity in meth-
odology and outcomes of published studies. There is a pressing need
for more studies, covering more treatment modalities and more food
allergies, with a standardised methodology and outcomes that are tai-
lored for clinical practice and the food allergic patients that are seen
around the world. For instance, the evidence on immunotherapy to
tree nuts, sesame, peach and other foods is limited, thus, no recom-
mendations could be made about immunotherapy to foods other than
peanut, egg and cow's milk. As an example, in some parts of Europe,
lipid-transfer protein (LTP) syndrome due to allergy to lipid transfer
proteins from various foods is the most common cause of allergy to
plant foods (fruits, vegetables and nuts) and a major cause of severe
anaphylaxis. Immunotherapy with peach extract enriched for LTP has
been commercially available in some countries and there are some
publications of clinical trials and real-life studies. Although these stud-
ies were captured in the systematic review that informed these guide-

7899 it was not possible to conduct meta-analyses nor to make

lines,
any recommendations about immunotherapy to LTP.

Another important limitation is our inability to include new
studies that have been published since the systematic review was

concluded, %8

including the study that informed the approval of
omalizumab in the USA and the peanut immunotherapy studies in
children younger than 5years that demonstrated impressive efficacy.
These studies were, however, considered in the expert discussions
that led to the elaboration of the recommendations published here.

Table 4 lists gaps in the evidence and resulting research needs.
The next stage, following the publication of the guidelines, is their
implementation in clinical practice. Table 5 lists the barriers and fa-
cilitators of implementation of these guidelines.
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TABLE 4 Gaps in the evidence and research needs in the management of IgE-mediated food allergy.

Gaps in the evidence

Additional effect of early introduction to
prevent allergy in children who already are
food allergic

Efficacy and safety of low-dose allergen
consumption in patients with high threshold
of reactivity

Efficacy and safety data on (oral, sublingual
and epicutaneous) immunotherapy to foods
other than peanut

Efficacy and safety data on biologics for food
allergy other than omalizumab

Efficacy of different dosing regimens of
Omalizumab (low-dose, less frequent, weight-
based dosing), optimal duration of treatment
and effects post-discontinuation low-dose

Additional effect of early introduction to
prevent allergy in children who already are
food allergic

Efficacy and safety of low-dose allergen
consumption in patients with high threshold
of reactivity

Assessing long term tolerance in patients
undergoing food immunotherapy.

Safety and efficacy OIT versus SLIT versus
EPIT

Safety and efficacy Multifood OIT

The effect of individualised dietary
management regarding accidental exposure

Phenotypic characterisation/risk factors
affecting nutritional adequacy in patients with
an already restricted diet

The effect of ethnic and socio-economic
factors, on nutritional intake, accidental
exposure and allergy resolution

Efficacy and safety of combination of different
biologics for treatment of IgE-mediated food
allergy

Understanding the most effective
psychological interventions available for
patients with food allergy how it should be
carried out

Assessing the patient profile which will benefit
from diverse psychological and mental health
interventions related to food allergy anxiety
and quality of life
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Research need

Review of prevalence of new-onset allergies in children who already have an
allergy to a food, and the role of diet diversity in preventing additional food
allergies in those with current food allergies

A better understanding of optimal age of introduction in different at-risk groups
and assessing the optimal dosing schedule for introduction in terms of quantity
of food and frequency/duration of exposure

Clinical trials for treatment of allergic patients with high threshold of reactivity

High-quality clinical trials of (oral, sublingual and epicutaneous) immunotherapy
for foods other than peanut

High-quality clinical trials of biologics for food allergy, including new therapeutic
targets

RCT of different dose regimens, frequency and duration of treatment in children
and adults

Review of prevalence of new-onset allergies in children who already have an
allergy to a food, and the role of diet diversity in preventing additional food
allergies in those with current food allergies

A better understanding of optimal age of introduction in different at-risk groups
and assessing the optimal dosing schedule for introduction in terms of quantity
of food and frequency/duration of exposure

Clinical trials for treatment of allergic patients with high threshold of reactivity

High quality data for long term follow-up including safety profile, quality of life
and health economics.

Head-to-head studies addressing different routes and outcomes in relation to
desensitization and quality of life.

High quality trials defining Multifood OIT, its optimal protocol and assessing
safety with and without biologics.

Prospective assessment of allergic individuals on accidental exposure
Comparison of providing individual dietary advice by a registered dietitian
compared with giving generic advice to see if this reduces accidental exposure.

The nutritional status of those individuals with a diagnosed food allergy who are
already on a plant-based diet or excluding wheat/other grains.

Reviews of socio-economic status and ethnicity of patients with food allergy in
Europe.

RCT of combination of biologics

High-quality clinical trials comparing head-to-head psychological interventions
and their outcomes

Clinical trials assessing the patient profile who will benefit from diverse
psychological interventions

Priority

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

HIGH

MEDIUM

MEDIUM

MEDIUM

MEDIUM

MEDIUM

MEDIUM
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5 | CONCLUSION

Once the diagnosis of IgE-mediated food allergy has been confirmed,
information about the culprit allergen and allergen avoidance meas-
ures, together with appropriate dietary advice allowing a balanced
diet and continued consumption of safe foods that may have been
avoided, are the first steps. Prescription of medications required to
treat accidental allergic reactions and a written treatment plan to-
gether with education about recognition of allergic symptoms and
administration of said medication, including intra-muscular adren-
aline using an auto-injector are essential measures. In addition to
these, psychological support may be required and immunomodula-
tory treatments, including allergen-specific immunotherapy and bio-
logics, may be indicated. For peanut allergy, oral immunotherapy is
recommended and sublingual and epicutaneous immunotherapy are
suggested; whereas for egg and milk allergies, only oral immunother-
apy is suggested, generally after 4 years of age, when the chances of
natural resolution are lower. Omalizumab is also suggested for the
management of IgE-mediated food allergy from 1year of age, but
this has only received regulatory approval in the USA. Food allergy
management involves shared decision-making by the physician and
the patient and the family. Further research is highly needed to ob-
tain evidence to support disease-modifying therapeutic options in
food allergy, using standardised study design and outputs, that are

centred on patient experience and benefit.
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