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ABSTRACT

Chronic rhinosinusitis with nasal polyps is a type 2-mediated inflammatory disease associated with 
significant burden due to symptoms and high recurrence rate after surgery. Dupilumab, a monoclonal 
antibody against the interleukin-4 receptor subunit α, has demonstrated good clinical efficacy and 
acceptable safety in phase II and phase III trials.

KEY CLINICAL MESSAGE: Treatment options for severe CRSwNP are limited. Dupilumab is a 
safe, well tolerated and effective alternative in patients with poor control of symptoms, corticosteroid-
dependent disease and high rates of recurrence of nasal polyps after surgery.

Keywords: chronic rhinosinusitis, nasal polyposis, type 2 inflammation, biologic agents, monoclonal 
antibody, anti-IL4, anti-IL13, dupilumab, Dupixent
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INTRODUCTION

Chronic rhinosinusitis with nasal polyps (CRSwNP) is a complex inflammatory disorder of the upper

airways affecting approximately 4.3% of the population in Europe1 and defined clinically by symptoms

of nasal congestion, discharge, facial pressure, loss of smell, and post-nasal drip lasting more than 12

weeks.2 CRSwNP is characterized by T-helper type 2 cell (Th2) inflammation, with marked infiltration

of eosinophils and mast cells in nasal mucosa and polyp tissue, which leads to both local and systemic

increases in levels of type 2 cytokines, including eosinophil cationic protein (ECP), eotaxin, interleukin

(IL)‐4, IL‐5, and IL‐13.3–5  Type 2 cytokines such as IL-4, IL-5, and IL-13, also play an important

role in pathophysiological mechanisms of CRSwNP‐associated diseases such as aspirin‐exacerbated

respiratory disease (AERD) and asthma.6,7 In particular, up of two-thirds of patients with CRSwNP are

affected by comorbid asthma, resulting in more severe nasal obstruction, higher rates of recurrence of

nasal polyps after surgery, poor asthma control, and significant impairment of quality of life (QoL).8–11

Dupilumab (Dupixent ®) is a fully human, VelocImmune-derived12,13 IgG-4 monoclonal antibody that

blocks the shared receptor subunit of IL-4 and IL-13, thus inhibiting signaling of both IL-4 and IL-13.14

Subcutaneous administration of dupilumab, alone or in combination with topical corticosteroids, has

demonstrated good clinical efficacy in patients with moderate-to-severe asthma with an eosinophilic

phenotype15 and in the treatment of atopic dermatitis.16 Importantly, dupilumab is the first monoclonal

antibody  approved by the  FDA and EMA as  add-on therapy to  intranasal  corticosteroids  in  adult

patients with severe CRSwNP and not adequately controlled by medical and surgical treatments.17

Herein, we report the first case of a patient with recalcitrant and severe CRSwNP who has been treated

with dupilumab outside the framework of a clinical trial.

CASE PRESENTATION
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A 65-year-old male visited our department complaining of recurrent nasal obstruction, facial pain, and

loss of smell despite ongoing treatment with oral corticosteroids. Over the last 10 years, the patient had

taken oral corticosteroids and antibiotics every 2-3 months for multiple acute exacerbation of CRS.

Furthermore,  he had undergone 7 functional  endoscopic sinus surgeries  (FESS) and 2 osteoplastic

frontal  sinusotomies  for  recalcitrant  CRSwNP,  and the  last  was  complicated  by a  bilateral  frontal

abscess with intracranial epidural extension, which required additional neurosurgical intervention. In

addition, the patient was diagnosed with asthma and was chronically treated with a combination of a

long-acting beta agonist (LABA) and inhaled corticosteroids (ICSs).

At admission to our department, nasal endoscopy revealed a massive recurrence of nasal polyposis,

with a bilateral endoscopic nasal polyp score (NPS) of 6, resulting in olfactory cleft obliteration and

subtotal  nasal obstruction.  University  of Pennsylvania Smell  Identification Test  (UPSIT) and Sino-

Nasal  Outcome  Test  (SNOT-22)  scores  revealed  scores  of  9  and  43,  respectively.  Maxillofacial

computer tomography (MXF-CT) and magnetic resonance imaging (MRI) confirmed the relapse of

nasal  polyposis  occupying  the  nasal  cavity  and  obstructing  the  maxillary,  frontal,  and  ethmoidal

paranasal sinuses. (Figure 1) Considering the history of multiple nasal surgeries, the repeated courses

of oral corticosteroids, the loss of smell, and a diagnosis of comorbid asthma, the patient was indicated

to receive dupilumab, in accordance to the European Forum for Research and Education in Allergy and

Airway Disease (EUFOREA) consensus on biologics for CRSwNP.18

To our knowledge, this is the first case report outside the framework of a clinical trial of a patient

affected by CRSwNP and comorbid asthma, for whom dupilumab was mainly chosen for the severity

of his nasal pathology.

Starting from April 2020, one dose of 300 mg of subcutaneous dupilumab was administered every 2

weeks for 6 months (26 weeks). SNOT-22 and nasal endoscopy were assessed during each follow-up
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visit, and the UPSIT score was assessed at the beginning, middle, and end of treatment. Three months

after  the  initiation  of  dupilumab,  the  patient  reported  significant  relief  in  nasal  symptoms  with  a

decrease  of  UPSIT  and  SNOT-22  scores  (18  vs  9  and  6  vs  43,  respectively);  nasal  endoscopy

demonstrated a reduction in the size of bilateral polyposis (NPS 4 vs 6). No significant side effects

were observed. Six months after treatment,  a clinically meaningful control of nasal symptoms was

reached, confirmed by improvement in the findings of nasal endoscopy (Figure 2) and by partial but

persistent recovery of the loss of smell (UPSIT score 25, SNOT-22 score 3, figure 3). There were no

exacerbations of asthma exacerbation during treatment with dupilumab. 

DISCUSSION

CRSwNP is a severe subtype of chronic rhinosinusitis generally characterized by a high burden due to

symptoms, as well as frequent recurrence of nasal polyps, loss of smell, asthma comorbidity, and poor

health-related QoL.11 Treatments for severe CRSwNP are limited. Inhaled corticosteroids are associated

with minimal benefits, and repeated courses of oral corticosteroids may lead to long-term side effects

such as steroid-induced diabetes and osteoporosis; sinus surgery is frequently burdened by high rates of

recurrence.19–21 Recent  therapeutic  approaches  have  focused on controlling  the  underlying  mucosal

inflammatory process, referred to as “type 2 inflammation”, which is characterized by massive tissue

eosinophilia, T-helper type 2 cell infiltration, and increased levels of the type 2 cytokines IL-4, IL-5,

and IL-13.22–25

By specifically binding and blocking the α subunit of the IL-4 receptor (IL-4Rα), which is shared by

IL-4 and IL-13, the fully human monoclonal antibody dupilumab has been demonstrated to be effective

and generally well tolerated in other type-2 related diseases.16,26–29

The efficacy of dupilumab in CRSwNP was first evaluated in a randomized double-blinded, placebo

controlled, phase II study carried out in 2016 by Bachert and collegues.30 After a 4-week run-in of
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treatment  with  mometasone  furoate  nasal  spray,  60  adult  patients  with  CRSwNP  were  randomly

allocated to add-on therapy with subcutaneous dupilumab (600 mg loading dose followed by 15 weekly

doses  of  300  mg)  or  placebo  for  16  weeks.  Patients  treated  with  dupilumab  had  significant

improvement in SNOT-22, UPSIT smell score, endoscopically graded nasal polyp score (NPS), and

Lund-Mackay sinus (LMS) CT score. In addition, dupilumab improved lung function (as assessed by

FEV1,  forced expiratory  volume in 1 second) and asthma control  (as  assessed by ACQ-6,  asthma

control questionnaire) in the subgroup of patients with comorbid asthma.30 

Considering the positive results obtained in the phase II study, phase III trials were carried out. In two

randomized  double-blind,  multicenter,  placebo-controlled,  parallel  group  studies  (SINUS-24  and

SINUS-52), Bachert et al.17 evaluated the efficacy and safety of dupilumab added to standard-of-care in

adults with severe CRSwNP. In SINUS-24, patients were randomized 1:1 to 24 weeks subcutaneous

dupilumab 300 mg or placebo every two weeks, while in SINUS-52, patients were randomized 1:1:1 to

52 weeks of dupilumab 300 mg every two weeks, 24 weeks every two weeks then 28 weeks dupilumab

300 mg every four weeks,  or 52 weeks placebo every two weeks.  In both studies,  treatment  with

dupilumab significantly improved SNOT-22, UPSIT smell score, NPS, LMS, and asthma outcomes

(FEV1 and control) compared to placebo.17

Importantly,  the  aforementioned  studies  highlighted  the  efficacy  of  dupilumab  in  both  the  overall

population and in the subset of patients with higher disease burden, composed of patients who had

previously undergone multiple nasal surgeries or with comorbid asthma, which has been reported to be

a risk factor for postoperative recurrence of nasal polyps.31,32 In a study by Mendelsohn and colleagues,

recurrence rates of nasal polyposis at 5 years were 16%, 45%, and 90% for control patients, patients

with asthma, and patients with Samter’s triad, respectively, with rates of revision surgery at 5 years of

10%, 25%, and 37%  respectively.33
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Our  patient  suffered  from a  severe  form of  CRwNP,  characterized  by  a  high  rate  of  recurrence,

unresponsiveness to topical and systemic medical treatment, and comorbidity with asthma, resulting in

significant impairment of QoL. Considering the inefficacy of previous endoscopic or external surgical

treatment and since the patient fulfilled the indications of the EUFOREA consensus on biologic agents

for CRSwNP,18 we decided to not perform additional surgery, but to treat the patient with dupilumab. 

Even  if  the  results  of  dupilumab  in  phase  II  and  phase  III  trials  are  promising,  there  are  some

unresolved questions that need to be answered. First,  studies on dupilumab in CRSwNP have been

limited from 16 to 52 weeks of treatment; no data on long-term efficacy or on the schedule, duration, or

dosage for maintenance therapy are currently available. Second, biologics are expensive and involve

multiple physician visits. Considering the high costs of treatment, future studies needs to be focused on

the identification of biological markers that may predict individual treatment response. Finally, to date

there is  no consensus on the position of biologic agents in the therapeutic  algorithm of CRSwNP.

Specifically,  it  is  not  clear  if  dupilumab  may  be  administered  preoperatively,  postoperatively,

alternatively to surgery, or in case of surgical failure. 

In conclusion, dupilumab is safe, well tolerated, and clinically effective in adults with severe CRSwNP

and in the group of patients with high burden of symptoms and in whom conventional medical and

surgical treatment had failed, such as the case we present herein. Future studies need to address the

optimal utilization of this promising therapeutic weapon.
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FIGURE LEGENDS

Figure 1: Coronal (A) and axial (B) CT scan performed before dupilumab treatment. Imaging shows a 

massive recurrence of nasal polyposis resulting in complete obstruction of the maxillary, frontal, and 

ethmoidal paranasal sinuses.

Figure 2: Nasal endoscopy prior to starting subcutaneous dupilumab (A) and after 1 (B), 3 (C), and 6 

months (D) treatment.

Figure 3: Trends of SNOT-22 (A) and UPSIT scores (B).
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