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INTRODUCTION

Dupilumab is a fully humanized monoclonal anti-
body targeting the interleukin (IL)-4Ra subunit of the
IL-4 and IL-13 receptors. IL-4 and IL-13 are type 2
cytokines involved in the pathogenesis of atopic
dermatitis (AD) and allergic diseases including
asthma, food allergy, allergic rhinitis (AR), eosino-
philic esophagitis (EoE), and chronic rhinosinusitis
with nasal polyposis (CRWNP). Therefore, dupilumab
has been hypothesized as a potential treatment for all
of these atopic conditions,'” but is currently only
approved by the US Food and Drug Administration for
patients 6 years and older with moderate-to-severe
AD, 12 years and older with moderate-to-severe
asthma, and adults with CRwWNP. It is not uncommon
for AD patients to have a history of multiple allergic
conditions; it is less common to have all of them
coexisting (ie, active) concurrently.*® To our knowl-
edge, this is the first case report of a pediatric AD
patient with multiple comorbid allergic conditions
who experienced objective improvements in all of his
conditions (AD, EoE, asthma, AR, and chronic sinusitis
[CSD with dupilumab treatment.

CASE REPORT

A 9-year-old boy presented to the dermatology
clinic for management of severe lifelong AD. His family
history was significant for seasonal allergies (parents/
siblings), AR and CS (mother), and asthma and EoE
(father), the latter of which required esophageal
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CRWNP: chronic rhinosinusitis with nasal
polyposis
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EGD: esophagogastroduodenoscopy

EoE: eosinophilic esophagitis

IL: interleukin

dilations. The patient’s comorbid conditions included
extensive EoE, asthma, food/environmental allergies,
AR, and CS, each of which will be discussed separately.

His mother reported that his skin disease did not
respond to moisturizers, topical prescriptions (corti-
costeroids, tacrolimus, crisaborole), oral antibiotics (7
courses), narrow-band ultraviolet B phototherapy
(2 years), methotrexate (4 months), and oral steroids
(15 courses). Examination found diffuse xerosis and
widespread erythematous and excoriated papules
and plaques, most notable on the antecubital fossae,
knees, and popliteal fossae. Cyclosporine, 100 mg/
d (3.2 mg/kg/d) was initiated, along with triamcino-
lone 0.1% cream plus ointment for the body, tacroli-
mus 0.1% ointment for the face, and bleach baths.
After 11 months of cyclosporine, he experienced
improvement in symptoms but had hyperkalemia,
necessitating a reduction in cyclosporine dosage.
Ultimately, the patient and his mother decided to
enroll in a randomized, double-blinded, placebo-
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Fig 1. Atopic dermatitis. A, Clinical findings before dupilumab and after 88 weeks of treatment
(inset). B, Disease severity measures improved dramatically. Shaded area indicates open-label
extension (OLE). Baseline values were as follows: EASI, 30.8; BSA, 39.5%; SCORAD, 68.1;
Investigator Global Assessment, 4; NRS, 7.8. At week 21, Investigator Global Assessment fell to
2 (50% reduction from baseline) and remained stable for the remainder of the trial. BS4, Body
surface area; DPL, dupilumab; EASI, Eczema Area and Severity Index; EGD, esophagogas-
troduodenoscopy; RDBPCT, randomized, double-blinded, placebo-controlled trial; SCORAD,
SCORing Atopic Dermatitis; NRS, Peak Pruritus Numerical Rating Scale.

controlled phase 3 trial of dupilumab for children 6 to
12 years old (R668-AD-1652/NCT03345914). He was
randomly assigned to dupilumab, 200 mg, or placebo
bi-weekly for 16 weeks, followed by an open-label
extension (OLE) of dupilumab, 200 mg biweekly
(R668-AD-1434/NCT02612454). He turned 12 during
the OLE and, because the US Food and Drug
Administration approved dupilumab for adolescents
with AD, was transitioned to dupilumab through his
commercial insurance.

Although the randomization during the first
16 weeks remains unknown, he experienced sub-
stantial improvements in AD during his 57 weeks in
the trial (Fig 1, A). At the end of the trial, his only
remaining lesions were on the antecubital/popliteal
fossae and neck. His disease severity and quality-of-
life measures also improved markedly (Fig 1, B).
Before dupilumab treatment, he missed many school
days and complained of constant pruritus, sleep
disturbances, difficulty focusing, and low self-
esteem. After treatment, he had substantially reduced
pruritus, slept uninterrupted through the night 95%
of the time, found it easier to concentrate, and felt
more confident. The dupilumab was well tolerated
with the exception of conjunctivitis (a known
adverse effect of the drug),” which resolved with
3 weeks of 1% prednisolone acetate eye drops.
Several months after the trial ended, he had only
scattered excoriations on the right antecubital and
popliteal fossae (Fig 1, A). Additionally, his mother
reported dramatic improvements in his other allergic
conditions, as discussed below.

The patient had a 5-year history of EoE, which had
caused dysphagia, gastroesophageal reflux, and
dental erosions. Previous esophageal biopsies at
21, 24, and 26 c¢cm found active esophagitis with 5
to 25 intraepithelial eosinophils per high-power field
and mild-to-moderate squamous hyperplasia (Fig 2).
Treatment with omeprazole and fluticasone yielded
some symptomatic improvement but only limited
histologic improvement. After 32 weeks in the
dupilumab study, the patient and his mother noticed
significant improvement in symptoms and discon-
tinued his EoE medications. Remarkably, repeat
biopsies after 70 weeks of treatment showed only
mild reactive changes with up to 5 eosinophils per
high-power field at 34 cm and rare-to-absent eosin-
ophils at 28 cm and 31 cm (Fig 2).

The patient also had a long history of moderate,
persistent asthma, food/environmental allergies,
AR, and CS. Treatment of these conditions before
the dupilumab study included a daily fluticasone-
salmeterol inhaler, avoidance of allergens, daily
antihistamines, daily intranasal corticosteroids, and
sinuplasty, respectively. After 32 weeks in the trial,
he discontinued his inhaler entirely and reduced
his antihistamines and intranasal corticosteroids to
an as-needed basis, given the significant improve-
ment in symptoms he experienced while taking
dupilumab.

DISCUSSION
This case highlights that dupilumab may benefit
patients with multiple coexisting allergic diseases. In
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Fig 2. Eosinophilic esophagitis. esophagogastroduodenoscopy (EGD) findings before and
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after 70 weeks of treatment. Before dupilumab, EGD showed moderately active esophagitis
with up to 25 intraepithelial eosinophils (arrows) per high-power field in the distal esophagus.
After 70 weeks of treatment, EGD showed minimal intraepithelial eosinophils at 34 c¢m

(arrows). (Original magnifications, X200.)

trials of dupilumab in moderate-to-severe AD, 60% of
adults and 75% to 92% of adolescents had at least 1
comorbid allergic condition.”® Of adolescents, 45%
to 66% had comorbid AR, 35% to 61% had food
allergy, 30% to 54% had asthma, and 0.4% had
EoE."” However, nearly all trials have only evaluated
the effects of dupilumab on a single disease entity
per trial. In these studies, dupilumab dramatically
improved disease severity and quality of life in AD,"
asthma,’ and CRwNP’ with minimal side effects.
Although dupilumab is not yet approved for EoE,
phase 2 trials showed improved dysphagia, intra-
epithelial eosinophil counts, and histologic grade in
adults.” A trial with adolescents (NCT03633617) is
currently enrolling subjects.

The few studies that have examined the efficacy of
dupilumab on comorbid allergic diseases have found
promising results. One study on adolescents with AD
found improved asthma symptoms (measured by the
Juniper Asthma Control Questionnaire), AR symp-
toms (measured by the Total Nasal Symptom Score),
and IgE levels for cow’s milk, egg white, peanut,
and aeroallergens.” Similarly, a post hoc analysis of
2 phase 3 asthma trials"® noted that dupilumab
reduced severe asthma exacerbations by 47.7%,
increased forced expiratory volume in 1 second
(FEVD) by 0.18 L, and improved AR symptoms (nasal
blockage, runny nose, sneezing, and postnatal
discharge).

The case we present here highlights the potential
for dupilumab to provide relief to patients who suffer
from multiple concurrent allergic diseases. With
its well-tolerated safety profile and ease of adminis-
tration, dupilumab offers a safe, effective, and

long-term therapeutic option for these highly atopic
individuals.
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