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CLINICAL LETTER

WILEY

Delayed-type hypersensitivity gastrointestinal symptoms
induced by food oral immunotherapy and efficiently treated by

dupilumab: A case report

To the Editor,

Food oral immunotherapy (FOIT) is newly indicated as an option for
the management of food allergies (FAs), including in patients with
severe disease and/or those with multiple food allergens.! Mild-to-
moderate adverse events with food dosing are frequent and often
include gastrointestinal (Gl) symptoms (abdominal pain, nausea, and
emesis).! Patients presenting with immediate Gl symptoms usually
respond well to premedication with H1 or H2 antagonists or mast
cell stabilizers.? For delayed GI symptoms, the distinction between
immunoglobulin E (IgE)-mediated late-phase and cell-mediated reac-
tions is often not self-evident and management can be challenging.®
We report here the case of a patient presenting with two distinct
FOIT-induced Gl symptomatologies that were successfully managed
in turn with omalizumab and dupilumab, thus suggesting differ-
ent underlying mechanisms. Omalizumab is a monoclonal antibody
that binds serum IgE and prevents it from arming its receptor on
mast cells, thereby decreasing immediate reactivity to the allergen.
Dupilumab, on the contrary, binds the I1L13/IL4 receptor, which is
central to the type 2 inflammatory response. Figure 1 summarizes
the sequence of events.

The patient initiated a multiple FOIT at 5years old, 2months
after starting omalizumab, indicated at the time for his uncontrolled
severe asthma, although off-label given his age. The patient also
presented atopic dermatitis (AD), which was controlled with mild-
to-moderate potency topical steroids. He had been diagnosed with
multiple IgE-mediated FAs (peanut, sesame, soybean, tomato, mus-
tard, hazelnut, sunflower, strawberry, kiwi, and multiple legumes)
as well as house dust mites, dog and cat allergies by skin testing,
specific IgE and a concordant history of reactions, including oral
food challenges. Two episodes of severe anaphylaxis (generalized
urticaria, facial angioedema, bronchospasm, and hypoxia) to mustard
and one to tomato were objectivated at the ER despite low specific
IgE against these foods (sIgE = 0.24 and 0.33kU/L, respectively).
His asthma was quickly controlled after omalizumab initiation, and it
was decided to start a multiple FOIT with peanut (sIgE = 288kU/L),
sesame (sIgE = 2.19kU/L), hazelnut (sIgE = 24.5kU/L), mustard, and
soybean (sIgE = 13.3kU/L). A target maintenance dose of 1250 mg

of total food proteins (250mg of proteins per food) was reached
after an uneventful rush escalation.

In the first few weeks of daily home ingestion, the patient re-
ported immediate lip pruritus and mild abdominal pain after taking
the dose, which were successfully controlled with H1 and H2 anti-
histamine pretreatment. About 2months after FOIT initiation, the
patient developed chronic moderate abdominal pain and reflux for
which the timing appeared unrelated to daily dose ingestion. H1 and
H2 antihistamine, montelukast and disodium cromoglycate failed to
prevent these symptoms. The patient also presented random epi-
sodes of vomiting and loose stools. Trials of ingested topical corti-
costeroids and oral corticosteroids were also ineffective. Endoscopy
was declined by parents who felt it was too invasive.

The patient temporarily discontinued the FOIT, which led to a
complete regression of the symptoms. These quickly reappeared
when food dosing was resumed, along with AD exacerbation.
Decreasing the FOIT maintenance dose by half provided only a tem-
porary improvement in symptoms. Atopy patch tests* with the dif-
ferent flours/powders at a 30% concentration in Vaseline revealed
mild 2+ positive reactions to soybean and hazelnut and strong 3+
positive for peanut and sesame (Figure 2). Atopy patch test for mus-
tard caused caustic irritation and was thus uninterpretable. Daily in-
gestion of peanut, sesame, and mustard was stopped, and FOIT was
continued for soybean and hazelnut only, quickly reaching 125mg
of protein per food. However, after a few weeks, daily doses had to
be further decreased due to a recurrence of dose-independent Gl
symptoms and eczema.

Based on the suspicion that the patient's symptoms were the re-
sult of a food-induced delayed-type hypersensitivity reaction (Gell
& Coombs 1Vb), biologic therapy was switched from omalizumab to
dupilumab, a monoclonal antibody targeting type 2 inflammation by
blocking the IL-4/13 receptor. Four days after the first injection, the
atopy patch tests became negative, except for peanut, which im-
proved but remained at 3+ (Figure 2). Delayed Gl symptoms and AD
completely abated following dupilumab initiation despite restarting
FOIT with hazelnut, sesame, mustard, soybean, and this time, to-

mato. Six months later, dupilumab was discontinued due to technical
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FIGURE 1 Chronology of the successive events that occurred in the present case. The red graph illustrates the chronology and
the intensity of the abdominal pain. The colored curves illustrate the progression of the daily OIT dosing with the various foods.
d/c = discontinuation; hz = hazelnut; IgE = immunoglobulin E; OIT = oral immunotherapy; pn = peanut; sx = symptoms.

issues related to coverage. Delayed OIT symptoms reappeared in
about a month and resolved again when dupilumab was reinstated.

One year later, the patient stopped food dosing entirely due to
the COVID-19 pandemic, without stopping dupilumab. When FOIT
was resumed 6 months later, contrarily to the initial food escalation
on omalizumab, the patient presented immediate dose-related re-
actions (urticaria, mouth pruritus, and emesis within 15min of food
ingestion) after low amounts of the food allergen, requiring a more
traditional up-dosing schedule to be employed. There was however
no recurrence of the dose-independent Gl symptoms or AD.

This case provides a unique insight into the underlying mecha-
nisms of abdominal pain in OIT, which is one of the most frequent
adverse events reported with this treatment.! Recognizing the ex-
istence of distinct endotypes of abdominal pain in FOIT could be
useful to guide optimal management. Here, the recourse to two dif-
ferent biologics during OIT, as well as a sequence of challenge and
dechallenge with dupilumab and food dosing, allowed to specifically
tease out the contribution of IgE-mediated and type 2 inflammatory
pathways in the patient's abdominal pain patterns.

Omalizumab has been used extensively to increase tolerance
threshold in omalizumab-enabled OIT protocols, allowing for faster
and safer desensitization. Omalizumab prevents not only the imme-
diate degranulation of mast cells responsible for immediate local
symptoms but also the late-phase production of lipid mediators,
which may contribute to delayed abdominal reactions. The notion of
an IgE-mediated component to delayed abdominal pain is supported
by its frequent occurrence in the months following discontinuation
of omalizumab.>¢

Outside the specific context of omalizumab-enabled OIT, IgE-
mediated late-phase reaction pain can be difficult to distinguish
from type 2 cell-mediated symptoms, as both are expected to im-
prove with topical and oral corticosteroids and to be associated with

blood and tissue eosinophilia. In this specific case, however, the pos-
itive atopy patch tests and the response to dupilumab dechallenge
and rechallenge specifically pointed toward a type 2 cell-mediated
etiology. Another potentially relevant feature was the timing of the
symptoms, which were not delayed but rather mostly unrelated to
the time of food dosing.

A remarkable finding was that the abdominal pain did not im-
prove with a decrease in OIT dose, which is usually the case with
the classical presentations of Eosinophilic Esophagitis Like Oral
Immunotherapy Related Syndrome’ or Oral Immunotherapy-
Induced Gastrointestinal Symptoms and Eosinophilic Responses.®?
Improvement with lower doses and slower subsequent increase
may indicate an IgE-mediated mechanism that is amenable to de-
sensitization. The extent of Gl involvement may also be helpful to
distinguish between endotypes. Echeverria-Zusaire and colleagues
had previously reported that the presence of lower Gl symptoms
was associated with a failure to continue food dosing despite medi-
cation and dose adjustments.10 The extent to which these different
features are truly driven by a difference in endotype or by individual
disease severity is unclear.

Just as omalizumab did not prevent type 2 inflammatory symp-
toms, dupilumab did not offer protection against IgE-mediated
symptoms when OIT was resumed after its prolonged discontinu-
ation. Taken as a whole, this case provides a clear demonstration of
the complementary, nonredundant actions of these two biologics in
FOIT.

In conclusion, the use of two biologics in this case, with challenge-
dechallenge-rechallenge sequences demonstrated the co-existence
of distinct endotypes of FOIT-induced abdominal pain. The recogni-
tion of these endotypes may help further personalize patient care
in FOIT, with the development of individualized management algo-
rithm based on clinical features and targeted investigations such as
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FIGURE 2 Patch tests performed before dupilumab treatment
(left) and 4 days after the first injection of dupilumab (right).

APT. Dupilumab may be an effective option for patients presenting
with a type 2 inflammatory FOIT-related abdominal pain endotype
persisting despite dose adjustments.
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