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Dupilumab use in recalcitrant allergic fungal rhinosinusitis

Allergic fungal rhinosinusitis (AFRS) has been described as a distinct
subtype of chronic rhinosinusitis with nasal polyps (CRSWNP) char-
acterized by eosinophilic (allergic) mucin, type 1 hypersensitivity to
fungi and distinct radiologic findings.' Allergic fungal rhinosinusitis
requires surgical intervention along with adjuvant medical therapy.
Topical and oral corticosteroids markedly decrease AFRS recurrence
after surgical procedure, but steroid-sparing agents for the refractory
disease are lacking. Dupilumab added to intranasal corticosteroids
was found to be effective and safe in 2 double-blind, placebo-
controlled phase 3 trials in patients with severe CRSWNP that
recurred after oral corticosteroids or sinonasal surgical procedures.’
These studies specifically excluded patients with fungal rhinosinu-
sitis. Dupilumab blocks interleukin (IL)-4 and IL-13 signaling, which
are key components of type 2 inflammation. That AFRS is driven by
type 2 inflammation provides a rationale for evaluating dupilumab
as a steroid-sparing agent for recalcitrant AFRS. Here, we report the
first case, to the best of our knowledge, of dupilumab use in a patient
with recalcitrant AFRS.

An 18-year-old man with allergic rhinitis presented with 4
months of progressive left eye bulging. He was afebrile but reported
persistent nasal congestion and anosmia. He had no history of
unusual or recurrent infections, including sinusitis. Anterior
rhinoscopy revealed bilateral inferior turbinate edema and minimal
crusting in the right nasal passage, but no purulence bilaterally.
Frontal and maxillary sinuses were nontender to palpation. Mild
left eye proptosis was noted. Extraocular movements and visual
acuity were intact.

Magnetic resonance imaging results revealed complete opaci-
fication of the paranasal sinuses with an expansion of the ethmoid,
sphenoid, and left maxillary sinuses. There was a mass effect on the
left orbit, displacing orbital content outward and inferiorly.
Computed tomography (CT) of the sinus was highly suggestive of
AFRS and revealed bony dehiscence in the paranasal sinuses.
Figure 1 illustrates the evidence of thinning and dehiscence of the
left lamina papyracea. Opacification with high-density material
was seen in the frontal, ethmoid, sphenoid, and left maxillary si-
nuses. There was an expansion of the maxillary sinuses, sphenoid
sinuses, and bilateral ethmoid air cells (left greater than right), with
associated mass effect on the left extraocular muscles and orbit.

Intraoperative findings included severely swollen mucosa and
polyps in all the sinuses. Polyps and allergic fungal mucin were
removed. Histologic findings indicated fungal organisms, severe
mixed inflammation, and abundant mucin. Fungal culture grew
Bipolaris and Curvularia species. Sinus cultures also grew Staphylo-
coccus aureus and Klebsiella oxytoca. Serum specific immunoglobulin
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E (IgE) levels indicated sensitization to multiple molds, including
Bipolaris (Curvularia) spicifera. He was also sensitized to other
perennial and seasonal allergens. Total IgE was 865 kU/L (reference
range, <100 kU/L). Differential white blood cell count revealed mild
absolute eosinophilia of 460/uL (reference range, 0-200/uL).

Topical steroids, oral steroids, and oral amoxicillin-clavulanate
were recommended postoperatively. The patient did not adhere
to the complete oral steroid course. Rhinoscopy performed 9 weeks
later revealed regrowth of sinus polyps with polypoid lesions in
both nasal cavities and sinuses with purulent secretions. He un-
derwent a second polypectomy 4 months after the first procedure
and was noted intraoperatively to have diffuse polypoid mucosa
and polyps throughout all sinuses. The cultures grew Bipolaris
species and Staphylococcus aureus. Despite the intake of cephalexin
with oral and topical steroids, he showed some polypoid regrowth
3 weeks after his operation. Sinus CT at that point showed a marked
reduction in sinus opacification compared with the most recent
preoperative CT, but because of left-sided residual disease, he un-
derwent a third sinus surgical procedure 3 months after the second
procedure.

Given the risks of long-term systemic corticosteroids, we sought
a steroid-sparing intervention. The evidence supporting subcu-
taneous immunotherapy in AFRS is limited with no placebo-
controlled studies; however, there are reports of clinical benefits.!
It was therefore considered, but he was unable to commit to the
injection schedule. After considering the evidence base for systemic
antifungal therapy, such as itraconazole,® we turned to dupilumab.
Dupilumab was approved by the Food and Drug Administration in
June 2019 to treat inadequately controlled CRSWNP. Despite the
exclusion of fungal rhinosinusitis from dupilumab trials, we
considered it for our patient with AFRS because of eosinophilia and
elevated IgE, marking it as a type 2 inflammation.* He was started
on dupilumab 5 weeks after his third sinus operation, and 1 month
after its initiation, he had no polyps on rhinoscopy and had much
improved symptoms. He was on a dose of prednisone 5 mg daily at
that time. A total of 3 months postoperatively, he tapered off oral
corticosteroids. He has not had any relapse since (9 months after
surgical procedure) and has tolerated dupilumab without any
adverse effects.

In addition to CRSWNP, dupilumab has indicated clinical efficacy
in other disorders characterized by type 2 inflammation, including
asthma and atopic dermatitis.”® More recently, a phase 2 trial re-
ported a reduction of esophageal intraepithelial eosinophils in
patients with eosinophilic esophagitis after 12 weeks.”

Distinguishing among the subtypes of fungal rhinosinusitis clar-
ifies which subtypes may benefit from targeting type 2 inflamma-
tion. Notably, AFRS is a localized hypersensitivity response to fungal
colonization without tissue invasion in immunocompetent patients.
Fungal balls arise from local hyphal occupation of sinuses without
invasion, whereas invasive fungal sinusitis is a highly morbid
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Figure 1. Axial CT exhibits thinning and dehiscence of the left lamina papyracea
(yellow arrow), opacification with high-density material in the sinuses (blue
arrows), and mass effect on the left extraocular muscles causing proptosis. CT,
computed tomography.

angioinvasive infection primarily occurring in immunosuppressed
patients; neither involves type 2 inflammation.

The optimal duration of dupilumab in CRSWNP and in our pa-
tient with AFRS is unknown. Effects of dupilumab receded on
discontinuation at 24 weeks in 1 of the aforementioned clinical
trials,”> suggesting that continuation may be needed for sustained
disease control. Patients with AFRS tend to be younger than pa-
tients with CRSWNP overall, with potential implications for longer
treatment; 1 study noted average ages of 44 years and 29 years
among patients with CRSWNP and AFRS, respectively, at the time of
presentation.®

Fungal infections were not increased in dupilumab clinical trials.
It is unclear what effect dupilumab has on fungal infections.
Interestingly, the combination of interferon gamma and dupilumab
was recently reported to treat a pediatric patient with disseminated
coccidioidomycosis with Ty2 skewing; dupilumab was added un-
der the premise that increased production of IL-4 may decrease the
antifungal activity of phagocytes and suppress Ty1 development.’

This medication has been well tolerated in our patient and likely
improved his condition. Dupilumab may be beneficial in patients

with refractory AFRS. Further studies should be performed to eval-
uate the safety and efficacy of dupilumab in AFRS and to evaluate for
the possible biomarkers to determine its optimal duration.
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