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Key Messages

o Allergists offering oral immunotherapy (OIT) to young children are often faced with challenges in initiating and continuing OIT due to
unpredictable changes in atopic dermatitis (AD) severity and control.

e Delays in starting OIT occur because of uncontrolled AD risk expansion of the number of food allergies due to unnecessary avoidance of
multiple foods.

e Optimizing AD management and education before and during OIT is essential.
e Parents may ascribe AD flares to OIT doses, even though the degree to which OIT may lead to AD flares needs to be further studied.

o Discussion with parents and caregivers using a shared decision-making approach can guide allergists on whether to continue OIT using a
modified buildup schedule, pause, or use adjunctive biologics to improve AD control and OIT adherence.

o Further evidence is needed to better understand the risk of AD exacerbation during OIT and optimal management. Current literature in
this area is sparse, and as such, conditional recommendations are based on very low certainty evidence.

ARTICLE INFO ABSTRACT
Article history: Atopic dermatitis (AD) is one of the main risk factors for infants in the development of food allergy. Oral immu-
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expansion of the number of foods children develop allergy to through unnecessary avoidance of multiple foods.
Parents and caregivers may attribute eczema flares to OIT doses, which physicians usually ascribe to non-food
triggers such as weather changes, psychological stress, and infection. There is a lack of published literature
confirming OIT as a trigger of AD flares, and the degree to which OIT may be associated with AD flares needs to
be further studied. We describe 8 case scenarios with varying degrees of AD flare before and during OIT. We
propose management algorithms for children with preexisting concurrent AD and food allergy who are being
considered for starting OIT and children with AD flares during OIT. Optimizing AD control strategies and
providing adequate AD care education before starting OIT can reduce confusion for both parents and allergists if
rashes arise during OIT, thus improving adherence to OIT.
© 2024 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. This is an open access arti-
cle under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Introduction

Infant atopic dermatitis (AD) is a significant risk factor in the devel-
opment of food allergy. The “dual allergen exposure hypothesis” postu-
lates that the dysregulated atopic infant skin barrier is a primary
induction site of food allergy.'* Conversely, early gastrointestinal expo-
sure to food proteins promotes tolerance. In the gastrointestinal tract,
dendritic cells present food proteins to naive CD4+ T cells in the
mesenteric lymph nodes, with subsequent differentiation of regulatory
T cells.! Despite clear evidence that early introduction of priority food
allergens, such as peanut and egg, is effective in preventing high-risk
infants with AD from developing food allergies,* there remains a sig-
nificant number of infants whose primary preventive approach fails.®
Families of these children with early onset food allergies may seek
active treatment with food oral immunotherapy (OIT).%’

Although low certainty evidence suggests that food triggers may
play a small role in AD,® the degree to which poorly controlled AD
hampers OIT success is poorly studied. Furthermore, the frequency
with which OIT exacerbates AD is also similarly informed by scant
evidence (Table 1). While awaiting further research to address this
lack of data, clinical experience suggests reasonable approaches to
patients in whom AD is (or becomes) a barrier to OIT. Using clinical
vignettes, this article will review approaches to consider when
AD limits OIT utilization. Importantly, all approaches should be
considered as conditional suggestions within a paradigm of patient
preference-sensitive care (ie, shared decision-making [SDM]).

Risk of Expansion of Food Allergy If Oral Inmunotherapy Is Not
Offered to Patients With Food Allergy and Atopic Dermatitis

Case 1A: Case of Extensive Food Avoidance and Development of More
Food Allergies Beyond the Initial One

The parents of a 7-month-old female infant with peanut allergy
and moderate uncontrolled AD have opted for strict avoidance of
peanut. Skin prick testing (SPT) result revealed peanut sensitization
(10 mm) but negative results to tree nuts. Despite the allergist
offering observed ingestion to tree nuts in the office to facilitate
their introduction, her parents remained hesitant for her to try
them due to fear of cross-contamination with peanut. At 4 years
old, she had an anaphylactic reaction due to accidental exposure to
cashew, and repeat SPT result revealed strong sensitization to
peanut (16 mm), cashew (10 mm), and pistachio (8 mm). This
progression of history and conversion of SPT suggests that an
expansion of her food allergies may have been influenced by tree
nut avoidance in an at-risk phenotype.

Case 1B: Case of Early Oral Inmunotherapy Facilitating Early
Introduction of Other Priority Food Allergens for Primary Food Allergy
Prevention

A 6-month-old male infant with peanut allergy and moderate but
controlled AD initiated peanut OIT at 8 months. SPT result only
revealed sensitization to peanut (8 mm), with negative testing result
to tree nuts, but his parents were hesitant to introduce tree nuts due
to concerns about cross-contamination with peanut. During peanut
OIT, he had several minor allergic reactions, none requiring treat-
ment. Within a couple months of starting peanut OIT, as confidence
and protection with peanut OIT increased, the parents were comfort-
able with an observed ingestion of tree nuts in the office following
which they were able to continue tree nuts regularly, decreasing the
risk of tree nut allergy.

Young children with preexisting food allergy and AD are at risk for
the list of foods they have allergy to expanding (case 1A), due to lack
of regular exposure to allergenic foods they have not tried yet. This
may be attributed to caregiver hesitancy and worries about cross-
contamination, hesitancy that may be harmful long term in the at-
risk patient (case 1B).

The Pronuts study was a prospective study evaluating the pres-
ence of concurrent peanut, tree nut, and sesame seed allergy in at-
risk children. They noted high coexistence of peanut, tree nut, and
sesame seed allergies (60.7% [n = 74/122; 95% Cl 51.4%-69.4%]) con-
firmed by oral food challenge.® Of relevance, the investigators noted
a secondary spread of the development of nut allergy associated with
avoidance. This observation is consistent with the importance of
early and consistent nut introduction, especially in at-risk patients.

OIT has been revealed in several randomized controlled trials and
multiple real-world studies as highly effective and safe in pre-
schoolers with and without AD, especially in young infants.'®"'” This
approach may foster confidence within the family to proceed with
early introduction and primary prevention of other allergenic foods
that have not been introduced yet. This early and sustained introduc-
tion is likely most important in children with risk factors such as AD.

Importance of Optimizing Atopic Dermatitis Control Before and
During Oral Inmunotherapy

Case 2A: Case of Atopic Dermatitis Optimized Before Oral
Immunotherapy Initiation

A 3-year-old girl was known to have a history of peanut anaphy-
laxis and moderate AD. SPT result revealed strong sensitization to
peanut (11 mm) and cashew (12 mm). Despite appropriate skin

Table 1
Oral Immunotherapy Clinical Trials That Have Documented Atopic Dermatitis as an Adverse Event
OIT clinical trial/year of publication Food treated AD documented as an adverse event AD reported in treatment arm AD reported in
(Y/N) placebo arm
Caminiti et al*#/2015° Egg Y 0 0
(defined as >10 points increase in
SCORAD)
Tang et al'® (PPOIT)/2015 Peanut Y 2.90% 0%
Giavi et al**[2016 Egg Y One patient experienced AD flare (con- N/AP
(descriptive) sidered as probably related)
Blumchen et al**/2019 Peanut Y 4%-5% 4%-8%
(newly diagnosed or worsening of
atopic diseases* after OIT)
De Schryver et al*/2019 Cow’s milk Y One patient withdrew due to recurrent N/AP
(descriptive) GI symptoms and worsening of AD
Jones et al'® (IMPACT)/2022 Peanut 13% 8%

Abbreviations: AD, atopic dermatitis; GI, gastrointestinal; IMPACT, Oral Immunotherapy for Induction of Tolerance in Peanut Allergic Children; N, no; N/A, not applicable; OIT, oral
immunotherapy; PPOIT, Prebiotic and peanut oral immunotherapy; SCORAD, SCOring Atopic Dermatitis; Y, yes.
2AD is intentionally documented as an adverse event in the study methods, but no subjects were reported to have AD in either treatment or placebo arms within the study period.

No placebo arm in the study.
‘Including AD, bronchial asthma, and allergic rhinoconjunctivitis.
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hygiene, including regular moisturizing with a high-quality emollient
and regular bathing, her AD had been suboptimally controlled due to
significant parental concerns of using topical steroid. After SDM with
the allergist, the parents agreed to using 0.05% betamethasone valer-
ate ointment for flares followed by topical 1% pimecrolimus cream as
maintenance therapy. With this approach, her AD achieved signifi-
cant improvement within 2 weeks. She was started on peanut and
cashew OIT, which did not result in any significant AD flare during
buildup and maintenance phases. Reassessment with SPT 1 year after
reaching maintenance revealed significant reduction in peanut
(6 mm) and cashew (5 mm) sensitization. She was continued on her
maintenance doses until further reduction of SPT sensitization at exit
oral food challenge, which she passed.

Case 2B: Perioral Dermatitis Resulting in Local Reaction During Oral
Immunotherapy

A 2-year-old boy with mild AD and cashew allergy began OIT at
5 mg protein in December. During the winter months, his AD wors-
ened, primarily on the face, with predominance around the mouth.
At 20 mg cashew protein, the family reported localized urticaria
around his mouth after the dose. Initially, the family treated with an
oral second-generation antihistamine. On one occasion, he had
isolated lip angioedema and recurrences of lip dermatitis. Given the
frequency of symptoms, the family questioned whether to discon-
tinue OIT. The family was reassured and instructed to apply a thick
emollient, such as petroleum jelly, around the mouth before dosing,
and as needed to reduce the perioral dermatitis, in addition to hydro-
cortisone 1% ointment for flares. The dermatitis and the frequency
and severity of local symptoms both improved, and the patient was
able to successfully complete OIT buildup.

AD can impose significant physical, emotional, and psychosocial
impact to the patient and family. It is important to counsel parents
and caregivers on the importance of managing AD through the regu-
lar use of emollients, steroidal and nonsteroidal topical medications
during flare-ups, topical or systemic antibiotics when indicated, and
multidisciplinary care with dermatologists, if necessary.'® Optimizing
AD control strategies and providing adequate AD care education
before starting OIT can reduce confusion for both parents and
allergists if rashes arise during OIT, thus improving adherence and
confidence with continuing the OIT (cases 2A and 2B).

Caregiver-Reported Worsening of Atopic Dermatitis During Oral
Immunotherapy Requires Individualized Contextual Management

Case 3A: Case of Atopic Dermatitis Flares Unlikely to Be Related to Oral
Immunotherapy

A 3-year-old girl with a history of mild AD and peanut anaphylaxis
was managed with peanut OIT. She has a background of recurrent mild
AD flares and mild focal infection that was managed with topical
mometasone ointment and topical antibiotics. As she went through her
peanut OIT buildups from 1 mg to 40 mg peanut protein, she had AD
flares more frequently with significant pruritis at night. This worsening
coincided with a significant drop in their city’s relative humidity and
intercurrent viral infections. The allergist suggested suspending further
OIT dose escalation. However, her parents stopped her OIT dosing
completely for 5 weeks. Despite cessation, her AD flares remained
unchanged. An SDM approach was adopted, and it was decided that
OIT would be stopped until her AD control was improved.

Case 3B: Case of Eosinophilic Esophagitis and Atopic Dermatitis Flares
Possibly Correlated With Oral Immunotherapy Dose Escalation

A 3-year-old girl had a history of severe AD and severe gastro-
esophageal reflux disease and laryngomalacia affecting feeding as an

infant, requiring percutaneous gastrostomy and fundoplication. Her
condition gradually improved, and she resumed oral feeding. She
also had multiple food allergies, including peanut, almond, cashew,
hazelnut, walnut, cow’s milk, and egg. Her parents opted for single-
food peanut OIT first to build up their confidence in the program,
which was successful, and she has been on peanut maintenance dos-
ing for nearly 9 months. She subsequently received 5 food OIT
buildup (almond, cashew, walnut, hazelnut, and cow’s milk) with
concurrent maintenance peanut OIT. She had mild acute reactions
during initial buildup and mild reflux symptoms at 80 mg protein per
nut, which resolved with esomeprazole. When she reached 240 mg
protein per nut, she developed significant reflux symptoms, compati-
ble with possible eosinophilic esophagitis (EoE). Urgent endoscopy
was unavailable and her OIT was paused for 8 weeks, with symptoms
resolving completely. The allergist had a thorough discussion with
the family using an SDM approach, and the family was very keen to
continue with OIT due to food anaphylaxis being their primary con-
cern.'® The allergist recommended continuing with peanut mainte-
nance and reducing to 2-food OIT (cashew and walnut), by restarting
at 80 mg protein with a slower and longer buildup time of 4 to 8
weeks of intervals. She did not experience any further gastrointesti-
nal symptoms but had substantial pruritis (especially at night) as her
buildup resumed. The duration of sleep interruption was dose depen-
dent, which was worst at 160 mg protein. It became significantly less
when she stepped back to 80 mg protein. Despite multiple attempts
to increase the dose and explore other possible confounding factors
(such as weather changes, concurrent infection, and psychological
factors), the patient and the family were unable to further endure the
sleep disruption. The allergist and family later decided to maintain
her cashew and walnut OIT dosing at 80 mg protein daily for 3 to 4
months and reassess her SPT reactivity to guide further treatment
decisions.

In a systematic review and meta-analysis, Oykhman et al® studied
10 randomized controlled trials (n = 599) evaluating dietary elimina-
tion for the treatment of AD. Low certainty evidence suggested that
dietary elimination may slightly improve AD severity (50% with vs
41% without dietary elimination improved the SCOring Atopic Der-
matitis [SCORAD] index by a minimally important difference of 8.7
points, risk difference of 9% [95% CI 0-17]). No credible subgroup
responses were identified, when comparing empiric food elimination
vs elimination guided by specific IgE testing. Recognizing that food
avoidance may also increase the subsequent risk of food allergy, the
Allergy Immunology Joint Task Force on Practice Parameters 2023
Atopic Dermatitis Guideline provided a conditional recommendation
against dietary manipulation to improve AD, instead favoring more
effective therapies with lower risk.?° It is important to highlight that
a conditional recommendation is a navigational signal for SDM, and
as this case highlights management of perceived dietary triggers in
AD may require “n of 1 trials,” as discussed in the 2023 AD guideline,
especially when caregivers are convinced of an association.*’

When OIT is initiated in a child with AD, there is potential for a
parent to attribute AD flares to OIT doses. The challenge in evaluating
patients with AD is teasing out whether OIT is the causative factor in
an AD flare (cases 3A and 3B). In a study of 40 patients comparing
multiple- vs single-food OIT by Bégin et al,”! 1 participant dropped
out of the study due to AD flare. A recent case report described a
7-year-old boy with a background of severe AD as a toddler and
severe asthma, who received multiple-food OIT with omalizumab
as adjunct. He developed psoriasiform eczema 1 month after OIT
initiation, eventually requiring a pause in the OIT. His OIT was later
successfully resumed by switching to dupilumab as the adjunct.’”
Otherwise, there has been a lack of similar reports in other OIT
clinical trials.

A PubMed search was performed using the keywords “food oral
immunotherapy” and “clinical trials” for articles published between
2015 and 2024. A total of 173 articles were searched, and 56 studies
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* “food oral immunotherapy”

* “clinical trials”

* Full text available

* Published between 2014 - 2023

Pubmed search using the following keywords and criteria:

Articles screened
N=173

Full text articles assessed for
eligibility
N=172

Studies included for analysis
N=56

—

Records excluded as full text not available J
N=1

Full-text articles excluded as
unrelated to food OIT
N=116

Figure 1. Flow diagram on PubMed search for food OIT clinical trials documenting atopic dermatitis flare as one of the adverse events. OIT, oral immunotherapy.

were clinical trials related to food OIT (Fig 1). Only 6 of those studies
have documented AD flare as an adverse event!>'%23-26 (Table 1).
Only 1 study by Caminiti et al** clearly defined AD flare as a more
than 10-point increase in SCORAD during OIT, but no subjects in
either the treatment or the placebo arm were reported to have AD
flares within the study period.

On the basis of the lack of published literature describing OIT
as a trigger of AD flares, the degree to which OIT may be associ-
ated with AD flares needs to be further studied. The contemporary
allergist can work with the family and tailor OIT protocols accord-
ing to the child’s skin condition, such as building up more slowly
during periods of increased AD for the child. An SDM approach
can be adopted,?” similar to managing gastrointestinal symptoms
encountered during OIT."® Figures 2 and 3 are proposed manage-
ment algorithms for children with preexisting AD and food allergy
who are being considered for starting OIT and children with AD
flares during OIT, respectively.

Role of Biologics in Patients With Severe Atopic Dermatitis and
Other Severe Atopic Conditions Who Desire Oral Inmunotherapy

Case 4A: Severe Atopic Dermatitis in a Child Controlled With Dupilumab
Before Initiating Oral Immunotherapy

A 7-year-old boy with severe AD who failed all topical therapies
despite good adherence was also confirmed to have peanut, cow’s
milk, walnut, and pecan allergies based on history of reactions and
SPT result (peanut 8 mm, cow’s milk 12 mm, walnut 8 mm, and pecan
5 mm). Subcutaneous dupilumab was initiated with a loading dose of
600 mg followed by 300 mg every 4 weeks. He was able to achieve
satisfactory AD control. Regular dupilumab was continued during his
OIT buildup. Peanut, milk, and hazelnut OIT buildup was carried on
smoothly without significant AD flares. Furthermore, the parents had
accidentally given extra peanut and milk (estimated to be at least
>25% to 50% of the expected dose) for nearly a week due to wrong
measurements during home dosing at the 160 mg and 240 mg

4L Candidates for OIT Ji

[ No pre-existing AD ]

Start OIT and

[ Pre-existing AD J

\

[ Moderate to severe ]
¥

Optimization of AD
before OIT initiation

Optimization of
topical therapy

( Consider systemic

monitor

therapy e.g.
L dupilumab

Figure 2. Proposed algorithm for the initiation of OIT in patients with preexisting AD. Green arrows indicate successful intervention. Red arrows indicate failed intervention. AD,

atopic dermatitis; OIT, oral immunotherapy.
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[ AD flare during OIT ]
]

Optimization of topical therapy

Consider other factors e.g. compliance to topical therapy; weather

change, stress
Space out build-up interval
Reduce OIT doses

Pause OIT

Significant AD improvement
after OIT paused

Continue
oIT

No flare of AD after
resuming OIT

Complete OIT as
per protocol

Continue OIT

AD flare again
during OIT

Terminate
oI

Continue food allergen
avoidance

Regular monitoring for
outgrowing food allergy

Stop OIT
Consider systemic therapy e.g.
dupilumab, to optimize AD
control before restarting OIT

Figure 3. Proposed algorithm for patients on OIT experiencing flares of AD. Green arrows indicate successful intervention. Red arrows indicate failed intervention. AD, atopic der-

matitis; OIT, oral immunotherapy.

protein stages without resulting in any allergic reactions despite not
having antihistamine premedications. He completed the OIT buildup
and entered the maintenance phase smoothly.

Case 4B: Infant With Severe Atopic Dermatitis, Severe Asthma, and
Multiple Food Allergy

A 16-month-old boy has a history of anaphylaxis to cow’s milk
and egg and confirmed allergy to peanuts, tree nuts, and lentils. He
has longstanding severe AD. He was admitted to the hospital for
severe bronchiolitis at 11 months and subsequently developed severe
asthma with multiple emergency department visits for wheezing.
A course of OIT to cow’s milk, egg, peanut, cashew, and lentil was
attempted, but he developed mild anaphylaxis to the OIT (urticaria
plus vomiting) after 3 weeks. He also encountered persistent difficul-
ties with AD and asthma control during OIT despite regular use of
topical and inhaled corticosteroids. OIT was stopped. With dupilumab
being approved by the Food and Drug Administration (FDA) down to
6 months of age for severe AD, the allergist offered dupilumab for the
primary purpose of treating severe AD, but with important concur-
rent aims of improving asthma control and allowing safer and more
expedient OIT buildup as well.

For the subset of children with severe AD whose families desire
OIT, control of AD before starting OIT may be difficult/impossible
using conventional medical management of AD without a biologic.
For moderate-to-severe AD that has failed topical treatments,
novel systemic medications such as dupilumab have been found to
be effective and safe in infants as young as 6 months old.?® Dupilu-
mab has recently been approved by the FDA, Health Canada, and
the Department of Health of Hong Kong for severe AD down to 6
months of age, the same age food allergy often manifests. Dupilu-
mab may offer rapid control of severe AD (cases 4A and 4B). In
addition, it treats concomitant severe asthma and EoE, all of which
could occur in children with severe AD.?°2° Rial et al®' recently
reported a case of a 30-year-old woman who received dupilumab
for severe AD developing tolerance to 2 foods that induced previ-
ous anaphylaxis, with this tolerance being confirmed by oral chal-
lenge. Currently, clinical trials are in progress to evaluate the
effectiveness of dupilumab in food OIT.>?*®

With the recent approval of dupilumab for the treatment of EoE, it
remains to be revealed whether this medication may be beneficial as
an adjunct to prevent gastrointestinal symptoms and pathology dur-
ing the OIT process. It is conceivable that dupilumab may be used to
both enhance OIT directly through its modulation of B-cell
food-specific IgE production, leading to a significant reduction in
food-specific IgE,>** and indirectly through its clinical improvement
in asthma, esophageal eosinophilia and improvement in AD, an
approach that would have been of benefit for case 4B.

Omalizumab was recently approved by the FDA for treating food
allergy, but the approval and the supporting data did not address out-
comes in those with concomitant AD. The recently published OUt-
MATCH study has revealed that omalizumab is superior to placebo in
increasing the reaction threshold for peanut and other priority food
allergens (cashew, milk, egg, walnut, wheat, and hazelnut) in patients
with multiple food allergies older than 1 year old. However, subjects
with poorly controlled AD were excluded from the study.>® Patients
with similar clinical presentations in cases 4A and 4B would not be
expected to achieve better control of their AD while using omalizu-
mab as an adjunct for OIT. Although some smaller scale studies have
reported that omalizumab is effective in treating severe AD as an off-
label medication, systematic review and meta-analysis of published
studies have revealed discrepant results for omalizumab in treating
AD.?® Further studies should investigate whether using omalizumab
as an adjunct for food OIT would simultaneously lead to an improve-
ment of AD.

Conclusion

AD and food allergy are frequently associated with one another,
and allergists offering OIT to young children are often faced with the
challenges in initiating and continuing OIT due to unpredictable
changes in AD control. The degree to which OIT may lead to AD flares
needs to be further studied. Optimizing conventional AD manage-
ment and education is essential. In patients with AD, discussion with
parents and caregivers using an SDM approach can guide allergists
on whether to continue OIT using a modified buildup schedule,
pause, or use adjunctive biologics during OIT to achieve better AD
control.
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