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1 | INTRODUCTION

GAZLEN, the Global Allergy and Asthma Excellence Network, was
created in 2004 as the European Union network of excellence in
collaboration with EAACI (European Academy of Allergy and Clinical
Immunology). Currently, it is the largest and most active worldwide
multidisciplinary network of clinical and research centers in allergy
and asthma. An important GAZLEN activity is knowledge-exchange to
progress novel and emerging approaches to treat severely affected
patients. Here, the GAZLEN ANACARE centers of reference and
excellence for anaphylaxis and food allergy outline our consensus
statement on the use of omalizumab for treating IgE-mediated food
allergy, acknowledging its existing licenses for other allergic diseases
and its recent approval for IgE-mediated food allergy by the US Food
& Drug Administration (FDA). We summarize our current position on
the use of this biologics, and outline current evidence gaps which

preclude a more comprehensive set recommendations.

2 | CHALLENGES OF FOOD ALLERGY

The number of people diagnosed with an immediate-type IgE-medi-
ated food allergy is increasing. The prevalence and types of food
allergies vary globally, but up to 6% of children and 3% of adults may
be affected by allergies to cow's milk, hen's egg, peanuts, sesame,
wheat, and other foods, which has consequences on those providing
safe food options for them.! While most reactions are not life-
threatening, severe anaphylaxis reactions do occur, which can be
fatal. Our current inability to identify those at greatest risk of more
severe reactions means that people with food allergy are often
managed as being at equal risk of fatal reactions, causing unnecessary
anxiety and excessive dietary restriction.

Until recently, the mainstay of management was to avoid the
trigger food allergens and prescribe adrenaline (epinephrine) auto-
injectors for use in the event of an allergic reaction. However, this is
not always easy in day-to-day life. It can be difficult to avoid “hidden”
foods and there is always a danger of cross contamination. Adults and
children with food allergies can become fearful of having a reaction,

which can affect their nutrition, health, and mental WeIIbeing.2 The

and meta-analysis, experience with use for other conditions, and expert consensus
achieved via an eDelphi process. Following publication of the recent OUtMATCH
study (stage 1) results and subsequent FDA approval, we propose that there is now
sufficient evidence to recommend omalizumab as the only drug currently available
that can mechanistically reduce IgE-mediated food allergic reactions. We acknowl-
edge that the evidence does not reach the highest level of evidence which would be
needed for a guideline recommendation.

anaphylaxis, desensitization, food allergy, immunoglobulin E, omalizumab

aim of GAZLEN is to investigate and offer the best treatment options
available. In our understanding, simple avoidance measures are not in
line with the World Health Organization (WHO) standards, which
state that everyone deserves the highest level of health.

Food allergies have been shown to significantly affect the quality
of life in patients of all ages, and the mental wellbeing of the whole
family.>~> Management involving avoidance of allergen(s) by eating a
very restricted diet can adversely impact health and nutrition such as
creating gut inflammation and barrier dysfunction.®” Fear of a po-
tential reaction when in social situations, particularly those that
involve food, may lead individuals and their families to greatly restrict
their, or their child's social lives.>®

By definition, IgE-mediated allergy requires the presence of a
specific antigen as well as a specific IgE antibody recognizing this
antigen. Therefore, reducing serum IgE offers another approach
(alongside allergen avoidance) to reduce the risk of an acute allergic
reaction. In this position paper, we assess evidence relating to the use
of omalizumab for specific patient subgroups that have a difficulty
avoiding their food allergen, for example, people with multiple food
allergies, those who have a very low reaction threshold and may
therefore be prone to react to low-level allergen contamination, as
well as higher risk patients such as those living in remote areas
without access to emergency care. We also explore the use of
omalizumab as an adjunct therapy in patients who fail to achieve
successful desensitization with food allergy immunotherapy due to
frequent adverse events.

3 | BACKGROUND INFORMATION ON
OMALIZUMAB

In IgE-mediated food allergy, mediators such as histamine and leu-
kotrienes are released from mast cells, which in turn cause clinical
symptoms. Omalizumab (Xolair) is a commercially available human-
ized anti-IgE monoclonal antibody that interferes with the body's
immune system to reduce people's sensitivity to allergens. It was first
approved by the FDA for moderate-severe asthma in 2003; subse-
quently, the approved indications have broadened and now include

childhood asthma, chronic rhinosinusitis with nasal polyps, chronic
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urticaria and - since February 2024 - for IgE-mediated food allergy
in certain adults and children aged one year or older.’

Due to its anti-IgE mechanism of action, it helps to reduce im-
mune responses in people with IgE-mediated food allergies. Omali-
zumab binds to circulating IgE, reducing IgE receptor expression and
decreasing mediator release from mast cells and basophils. In food
allergy, omalizumab may also exert its protective effect through the
formation of allergen-specific circulating IgE-IgG complexes, which
compete with cell-bound IgE for epitopes on allergen surface, thus
disrupting IgE receptor aggregation.’®*? Since omalizumab is a
nonspecific anti-IgE antibody and inhibiting IgE is the basic principle
of treating a type | allergic reaction, this medicine is not restricted to
specific allergens and may be effective for people with multiple food
allergies, commonly found in clinical practice. The principle of IgE-
mediated allergic reactions is conserved in evolution and is inde-
pendent of age, gender, and race.

Treatment dose remains a matter of debate. In a cohort of 181
food-allergic patients treated with omalizumab, its efficacy was shown
to correlate with its dosage per weight but not with its dosage per total
IgE and body weight.'? For asthma, the omalizumab dosage is deter-
mined according to the IgE levels and body weight, and in urticaria aflat
rate of 300 mg omalizumab is used but up dosing may be required in
patients with higher BMI.1® In an ongoing large DBPC study on the use
of omalizumab for treatment of food allergy, the dose is based only on
body weight (16 mg/kg and 8 mg/kg),** and in the recently completed
clinical trials, the same treatment dosage was used as in the asthma
treatment protocol.1*"¢ The recent approval for omalizumab in IgE-
mediated food allergy uses the same dose recommendations as for
asthma,° that is, based on serum total IgE levels and body weight, as
this is the approach used in the OUtMATCH study.’

4 | METHODS USED TO DEVELOP THIS POSITION
STATEMENT

GAZLEN considered the role of omalizumab as part of a compre-
hensive management plan for people with one or more food allergies.
We developed our position based on available evidence and expert
opinion.

We drew on a systematic review and meta-analysis of research
on omalizumab alone or used in conjunction with oral immuno-
therapy.’” The review protocol is registered in the International
Prospective Register of Systematic Reviews (PROSPERO; number:
CRD42021245895). We replicated this analysis using the same
search terms to confirm results, since the initial work was industry
sponsored. In summary, the reviewers searched seven databases for
published and unpublished randomized controlled trials (RCTs),
controlled clinical trials and observational studies available as of
November 2020. They found 36 relevant studies with a total of 953
children and adults. There were 9 RCTs, 19 controlled clinical trials
and 8 observational studies. The purpose of this position paper is not
to summarize the systematic review,'” but to present some of the

key findings as evidence to support our position.

We formed an Expert Group made up of 40 experts from 16
countries. We used an eDelphi process to consider the evidence
about the safety and effectiveness of omalizumab in food allergy as
well as to discuss the current clinical practice in the different centers.
The Expert Group considered the findings from the systematic re-
view,” as well as studies published since which include Stage 1 from
the OUtMATCH study,'®*® as well as other relevant RCTs, as
described in detail below. The main statements of this paper were
voted on in the eDelphi, and a 70% consensus was considered as the
agreement threshold. The questions were formulated and voted on
during ANACARE general assembly meetings in the first half of 2023,
and the 4-point Likert scale for response options (strongly agree,
agree, disagree, strongly disagree) was applied. Two rounds of
eDelphi were conducted. In the final round, out of the 51 experts who
were invited to participate in the questionnaire, 38 responded, giving
a response rate of 74.5%. The results of the eDelphi questionnaire
were pooled into two groups (agree and disagree) and are presented

in Figure 1A-F, all having responses above 70%.

5 | CURRENT LEVEL OF EVIDENCE FOR USE OF
OMALIZUMAB IN FOOD ALLERGY
5.1 | Omalizumab as monotherapy
The systematic review included 12 studies about using omalizumab
as monotherapy to treat people with food allergy.'>41?-2° Overall,
omalizumab increased thresholds for allergen reactivity, improved
their quality of life, and was not associated with many adverse ef-
fects. People allergic to multiple foods or to peanuts were usually at
least 2-3 times more able to tolerate these foods compared to the
baseline threshold after a course of omalizumab that was adminis-
tered every 2-4 weeks, for 24 weeks. Studies have reported
enhanced tolerance to peanut of 500-6500 mg.?°?%2? The findings
were more heterogeneous for people allergic to milk or hen's eggs.
The phase Il OUtMATCH study results indicated that a 16-week
omalizumab treatment was superior to placebo in increasing the
reaction threshold for peanut and other common food allergens in
individuals with multiple food allergies.’® A limitation of the
OUtMATCH study is that the primary outcome was the proportion of
participants able to tolerate >600 mg of peanut protein without
experiencing dose-limiting symptoms at double-blind food challenge,
rather than a change in reaction threshold, which is a more relevant
patient outcome. The Expert group also noted the findings from the
TOFAC study of 20 children, which reported a significant increase in
threshold following 3 months of omalizumab.*®

The Expert Group considered that while previous studies were
small and therefore at greater risk of bias, the OUtMATCH study
addressed this limitation. Furthermore, given the consistency of the
OUtMATCH results with previous studies, the Expert Group
concluded that there is now sufficient evidence to recommend
omalizumab as monotherapy for use in selected patients with IgE-

mediated food allergy (Figure 1A). A notable limitation of using
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A) Do you agree with the following statement:
Omalizumab, as a monotherapy, can be of benefit in
selected patients with IgE-mediated food allergy.

m Agree

= Disagree

C) The following patient groups with IgE-mediated food allergy
are most likely to benefit from omalizumab treatment:

Pooled Consensus (%)

Prior life-threatening anaphylaxis with food allergy to
multiple foods

Patients who have failed oral immunotherapy (e.g. due to
adverse events) irrespective of their reaction threshold if
avoidance measures have failed or professional expsure...

Patients who have failed oral immunotherapy (e.g. due to
adverse events) with a low reaction threshold

Patients who experience repeated accidental reactions to
undeclared allergenic ingredients despite good dietary
compliance

Food-allergic individuals receiving omalizumab due to
other co-morbidities (such as asthma)

0 100 20 30 40 50 60 70 80

W Agree M Disagree

E) Do you agree with the following statement: F)
Dupilumab, as monotherapy, is of benefit in patients with

eosinophilic oesophagitis (EOE).

= Agree = Disagree

B) Do you agree with the following statement:
Omalizumab, in combination with oral immunotherapy, can be

of benefit, in selected patients with IgE-mediated food allergy.

0%

m Agree m Disagree

D) Do you agree with the following statement:
Patient selection and initiation of omalizumab treatment

should be carried out by recognized clinical specialists.

3%

m Agree m Disagree

With respect to treatment with biologics and other
novel therapies, further research is needed to:

Pooled Consensus (%)

Identify clinically useful biomarkers of response which o ea e

might also inform treatment duration

Evaluate the impact of dosing and treatment duration on e 3 S Y

longer term outcomes

Identify patient characteristics associated with higher _

levels of clinicaleffectiveness

o 20 40 60 80 100

m Agree M Disagree

FIGURE 1 Pooled eDelphi study second round results on the ANACARE expert opinion statements about the use of omalizumab and

other biologics for food allergies and eosinophilic esophagitis.

omalizumab as monotherapy is that long treatment durations may be
required, which are costly and may be inconvenient for patients.
Using the safe symptom-free interval induced by this therapy to
induce specific tolerance by oral immunotherapy against the relevant
food allergens is therefore likely to be a more cost-effective use.

5.2 | Omalizumab in combination with oral
immunotherapy (OIT)

Food allergen immunotherapy has recently become available to treat

people, especially children, with peanut allergy in many countries

worldwide, including the USA and countries in. It has been used in
clinical studies for people with other food allergies, mainly milk and
egg.°

Allergen immunotherapy (AIT) is often associated with adverse
effects because people cannot always tolerate the rising doses of the
elicit food. Some studies found that 1 in 10 people suffered systemic
reactions, especially during the escalation phase.** To address this
important issue, recent findings on co-administration of adjuvants
with peanut OIT demonstrated the potential in reducing adverse
events, increasing the body's ability to develop sustained unrespon-
siveness and the long-term efficacy of AIT.®2-3* This means that

immunotherapy must be provided in specialized centers with
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appropriate medical supervision. The observed adverse effects are
one of the barriers why specific immunotherapy has not been fully
established for treating food allergies to date.

The systematic review included 22 studies of omalizumab used in
combination with oral immunotherapy.®4~>° The reviewers concluded
that adding omalizumab to the treatment regimen may help people
tolerate oral immunotherapy better and have fewer reactions.

The potential advantages of using omalizumab with oral immu-
notherapy are:

e increased safety and efficacy of oral immunotherapy

e better tolerability of the allergen at higher doses

e reduced duration of the escalation phase of oral immunotherapy
e improvement of asthma, which may be a co-morbidity and is a

recognized co-factor in severity of food allergy reaction.

Based on the available data, the ANACARE experts are of the
opinion that Omalizumab, in combination with oral immunotherapy,
can be of benefit in selected patients with IgE-mediated food allergy
(Figure 1B). High quality evidence from large RCTs is currently
lacking; however, the Expert Group noted the results from at least 2
large RCTs are expected soon: Stage 2 of OUtMATCH?? and the
BOOM study, a double-blind RCT comparing omalizumab to placebo
as an adjunct to oral immunotherapy in subjects aged 6-25 years
with multiple food allergy.!* More robust research is needed to
explore the benefit effect size of omalizumab and whether it
differs among people with various food allergies. The most effective
dosing schedule and duration of treatment also need to be explored
further.

5.3 | Safety profile

The safety and efficacy of omalizumab have been reviewed for
other diseases. Godse et al. 2015 reviewed reports of studies
involving chronic urticaria patients in which most often no or very
mild adverse effects were observed.>® The safety in pediatric
asthmatic patients was reviewed by Chipps et al. 2017, which
resulted in an overall support of the current guidelines that
recommend omalizumab as an add-on treatment in children with
uncontrolled persistent allergic asthma.>” Omalizumab has been
shown to be safe for use in other diseases and may be beneficial to
specific food allergic patient subgroups. The use of omalizumab al-
lows flexibility in the treatment of food allergy in which the drug

can be tested for a limited period.

6 | POSITION STATEMENT

We need new approaches to address the heavy burden of food al-
lergies. Based on the Delphi process of expert consensus and a re-
view of the evidence, GAZLEN's position regarding omalizumab in

IgE-mediated food allergy is as follows.

6.1 | Target population

We encourage clinicians to consider whether omalizumab is right for
selected patients with IgE-mediated food allergy. It can cover several
food allergies at once and seems equally effective for adults and chil-
dren. As omalizumab is a non-specific anti-IgE, its efficacy is the likely
similar for any ethnic group and for any food allergy that is IgE related.

Due to the cost and administration form, we suggest offering
omalizumab as an option for those who may benefit most. This in-
cludes those at greatest risk of life-threatening anaphylaxis with food
allergy to multiple foods, who have failed oral immunotherapy (e.g.,
due to adverse events) irrespective of their reaction threshold or low
reaction threshold, who experience repeated accidental reactions to
undeclared allergenic ingredients despite good dietary compliance,
and food allergic individuals receiving omalizumab due to other co-
morbidities (e.g., asthma) (Figure 1C). The use may expand widely
once the drug receives regulatory approval for the treatment of food
allergy, in which case the direct costs to the patient may decrease
considerably.

We advise caution if considering administering omalizumab to
pregnant women. However, this should be balanced against the risk
of anaphylaxis in pregnancy and thus risk and benefit need to be

discussed with the patient.

6.2 | Treatment regime and evaluation of success

Omalizumab is efficacious in clinical trials but unlikely to be cost-
effective as monotherapy in most patients. Monotherapy may
require long-term treatment (6 months to several years), whereas
omalizumab can be used for short-term treatment (12-18 weeks) to
support oral immunotherapy. Specific immunotherapy with food al-
lergens appears effective but is often associated with systemic
adverse effects. Omalizumab can reduce this, making immunotherapy
more tolerable and safer for a greater number of people. However,
for patients with multiple food allergies where immunotherapy may
not be practical if there is allergy to a large number of foods, long-
term monotherapy may well be the most reasonable approach.
Currently, the dose of omalizumab for treating food allergy is
determined by body weight and total IgE levels.® It should be
administered subcutaneously once every 2 or 4 weeks. The fraction
of allergen-specific/total IgE may be useful to predict patients at
greater risk of food dosing reactions after reintroduction.'? The
duration of the treatment cannot be predicted at the time of initia-
tion, but it has been suggested that patients should be reevaluated at
regular time intervals of no more than 3 months. Controlled food

challenges may be warranted for further decision-making.

6.3 | Optimizing safety

Omalizumab has a good safety profile. Admission to the hospital is

not required for administration. As this is a biological medicine, it
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should initially only be administered by a healthcare professional
trained to recognize anaphylaxis and in an environment with
medications and equipment to respond to a systemic reaction.
Anaphylaxis is rare in people who receive omalizumab and is most
common after the first few doses. Therefore, people who receive
omalizumab should be observed for systemic reactions for 2 h
after administration for at least the first three injections. The drug
is then licensed for home use if these first doses are well
tolerated.

Patients with food allergy who receive omalizumab should still
receive the prescription for standard emergency medicine for their
underlying food allergy based on the recommendations, such as an
adrenaline autoinjector (AAl). They should be trained in how to use
the AAI and where to seek help in an emergency.

Based on the available data, the ANACARE experts are of the
opinion that patient selection and initiation of omalizumab treatment

should be carried out by recognized clinical specialists (Figure 1D).

7 | OTHER CURRENTLY APPROVED BIOLOGICS
FOR FOOD ALLERGY RELATED DISEASES

Dupilumab, a monoclonal antibody that blocks interleukin 4 and
interleukin 13, has been approved for eosinophilic esophagitis (EoE),
a chronic disease characterized by symptoms of esophageal
which

frequently associated with IgE sensitization to food allergens. How-

dysfunction and eosinophil-predominant inflammation
ever, research has shown that EoE pathogenesis is distinct from IgE-
mediated food allergy and EoE inflammation itself appears to be
largely IgE independent. Dupilumab is indicated for the treatment by
subcutaneous injection of adult and pediatric EoE patients aged
12 years and older, weighing at least 40 kg, 300 mg weekly. Dupi-
lumab has been evaluated in a three-part phase 3 double blind pla-
cebo controlled clinical trial, which revealed that subcutaneous
dupilumab administered weekly improved histologic outcomes and
alleviated symptoms of the EoE.>® The ANACARE experts are of the
opinion that Dupilumab, as a monotherapy, is of benefit to patients
with EoE (Figure 1E).

8 | CONCLUSION

Omalizumab has been used in individual cases of people with food
allergy for some time and is now licensed in the United States to
treat selected patients with one or more IgE-mediated food al-
lergies. Currently, the highest level of evidence on the safety and
efficacy of omalizumab in treating IgE-mediated food allergies is
available from the OUtMATCH study. Other clinical trials are
ongoing but have yet to present their findings or to conclude. As
more data become available, we anticipate that omalizumab will be
licensed in other countries and more confidently used off-label.
However, there is now sufficient evidence to recommend omalizu-

mab as monotherapy for use in selected patients with IgE-mediated

food allergy, where there is a need to reduce the risk of food-
induced allergic reactions due to patient-specific factors. This may
include patients with repeated unexplained severe anaphylaxis re-
actions to exposure to food allergens or those in whom a short
treatment course might be indicated to reduce risk while receiving
omalizumab treatment (e.g., due to travel, occupations with special
risk, being in a remote location without medical support). More
research needs to be undertaken to assess optimal treatment
duration, longer-term outcomes and cost-effectiveness prior to be-
ing able to recommend a wider indication for use. We await out-
comes from ongoing clinical trials to inform future recommendations
for omalizumab in combination with oral immunotherapy or as a
bridge to real food introduction, which may be more cost-effective
measures to induce longer-term tolerance.

We encourage considering omalizumab as an option in individual
patients with food allergy in collaboration with specialized centers
such as the centers of reference of the GA?LEN ANACARE network.
We encourage considering inducing specific tolerance or at least
increasing the threshold of reaction and pre-treatment with omali-
zumab can support immunotherapy, but we acknowledge that we do
not currently have knowledge about the duration of treatment
required and careful supervision on an individual basis is needed. We
recommend pursuing further research and future randomized
placebo-controlled trials to identify clinically useful biomarkers of
response, which might also inform treatment duration, evaluate the
impact of dosing and treatment duration on longer term outcomes,
and identify patient characteristics associated with higher levels of

clinical effectiveness (Figure 1F).
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