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Exhalation Delivery System:
Novel Device for Nasal Polyps Treatment

Rebecca Chu, PharmD

Nasal polyps are a concern for both adults and children. The treatment of nasal polyps typically is glucocor-
ticoids, both topically and systemically administered. However, patients often experience refractory nasal
polyps. A proposed reason for unsatisfactory treatment for the reoccurrence of nasal polyps is because of the
drug delivery options through the nose that requires patients to coordinate actuation, head placement, and
administration. In addition, many of these delivery systems have shown poor delivery efficiency due to med-
ication depositing into the lungs. To combat these difficulties, Optinose has created an exhalation delivery
system that could be used for both liquid and powered medications. Xhance� (fluticasone propionate), which
uses this new delivery system, is currently approved for the treatment of nasal polyps in adults. It has shown
promising results in adults and is currently undergoing evaluation in pediatric patients.
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Introduction

Nasal polyps are a relatively common disease affect-
ing the nasal cavity and sinuses in adults. However,

they are rarely described in the pediatric population.1,2 In
children, the most common polyps are benign or malignant
nasal masses. They are the result of an inflammatory pro-
cess. Nasal polyps are associated with bacterial infections,
cystic fibrosis, aspirin sensitivity, and chronic inflamma-
tory diseases.1–4 Nasal obstruction, drainage, and reduction
in the sense of smells are the most common presenting
symptoms that substantially affect patient’s quality of life.
However, in severe cases patients may present with more
dramatic symptoms, including epistaxis, dyspnea, dyspha-
gia, and weight loss.4,5 Many studies of nasal polyps
treatment include children with other underlying systemic
disease, including cystic fibrosis.1 A study by Al-Mazrou
et al. demonstrated in pediatric patients that allergic polyps
and inflammatory polyps are the result of abundant eosin-
ophils and abundant neutrophils, respectively, in pediatric
patients.5

The goals of medical management for nasal polyps are to
reduce nasal polyps and rhinitis symptoms, re-establish
nasal breathing and olfaction, and prevent the reoccurrence.
Saline irrigations are recommended by most guidelines for
patients with mild symptoms despite lack of randomized
trials.6 Although antibiotics can be used for infectious eti-
ologies, only glucocorticoids, including topically applied

and systemic steroids, have been proven effective for
symptom management. For patients who have refractory
nasal polyps, surgical management can also be performed.4,5

High rates of reoccurrence are unsatisfactory from the health
care professional and patient perspective.7 Newer therapies,
such as the monoclonal antibody dupliumab, have also been
shown to be effective to reduce polyp size, but their use has
been limited due to high costs, the risk of anaphylaxis, and
the use of subcutaneous injections. These therapies are still
currently being studied.6

Xhance� (fluticasone propionate), produced by Opti-
nose, was approved by the Food and Drug Administration
(FDA) in 2017 for the treatment of nasal polyps in adults.
Unlike other nasal spray mechanisms that require patients
to inhale medications through the nose, Xhance uses an
exhalation delivery system that allows nasal delivery dri-
ven by the patient’s exhaled breath.6 This also offers the
potential to deliver a high-potency steroid to sites of
chronic inflammation that may not be consistently acces-
sible with standard delivery approaches.8,9 There have been
published studies conducted in adults with Xhance that
demonstrate promising evidence and superiority compared
with standard delivery approaches; however, studies eval-
uating its use in pediatric patients are ongoing. This review
will examine the novel mechanism of action, summarize
the data from previously published trials, and identify the
place in therapy for the breath-powered bidirectional de-
livery method.
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Different Options for Drug Delivery
Through the Nose

The most common delivery for nasal medications is the
traditional nasal sprays. However, traditional nasal sprays are
suboptimal for delivery of topically acting medications to
some intranasal sites.10 When patients sniff and inhale,
medication is drawn along the nasal cavity to the pharynx
where medication can be deposited and swallowed.10,11 Other
nasal delivery systems, such as nasal drops, high-volume
lavage, or nasal nebulizers, are associated with significant
challenges that may increase risk for side effects and poor
dose control leading to polyp reoccurrence. Patients have
difficulty with administration and head position place-
ment.10–12 The consequences of poor medication delivery
leads to discomfort, lost work days, and cost burden.12 Pe-
diatric patients are also known to have difficulty with ad-
ministration techniques of nasal medications. Patients also
risk exposing their lungs and stomach to nasal medications
when the medication runs back down the throat.10–12

Studies have suggested a need for additional research in
nasal delivery devices and techniques.10–12 A recent review of
devices conducted by Laube concluded that well-controlled
clinical studies are necessary to determine the efficacy of novel
drug/device combinations.11 Despite improvements to devices
to overcome challenges related to nasal anatomy and physi-
ology, even the most advanced nebulizer technologies have
shown poor delivery efficiency with undesirable localized
delivery away from the intended intranasal location.

Exhalation Delivery System

One technology that has been developed to avoid lung
deposition is an exhalation delivery system with a breath-
powered bidirectional delivery method, a novel concept that
ensures the delivery of medication from the generation of a
pressure gradient. This allows for a closed airway system,
avoiding problems associated with suction and breathing
instructions.13,14 The breath-powered bidirectional delivery
method is an exhalation delivery system that can be used for
both liquid and powdered medications. It consists of a
mouthpiece and a sealing nosepiece with a conical shape.
The patient slides the sealing nosepiece into 1 nostril until
the nosepiece forms a seal with the nostril opening. The
medication is delivered into the nose by actuating the pump
spray into 1 nostril while simultaneously blowing into the
mouthpiece.13 Upon exhalation into the mouthpiece, the
nasal cavity is isolated from the rest of the respiratory sys-
tem due to positive pressure that expands the passages
narrowed by inflammation. The pressure change that is
transferred from the mouth to the device further expands the
nasal passages and allows for an open flow path between the
2 nasal passages behind the nasal septum.14 Medication is
then able to travel around to areas of obstruction.13–15

In a recent open-label crossover design in 7 healthy
subjects, Djupesland and Skretting utilized a gamma camera
image from the nasal cavity minutes after delivery to
compare a traditional liquid spray, breath-powered bidirec-
tional delivery method powder device, and breath-powered
bidirectional delivery method liquid spray device.15 The
breath-powered bidirectional delivery method device
showed statistical significance in the initial deposition in the
upper and middle regions of the nose when compared with a

spray pump (sum of upper and middle posterior regions:
breath-powered bidirectional delivery method 53.5% versus
traditional spray 15.7%, P < 0.02).15 The initial deposition
after a traditional spray was greatest in the lower anterior
regions, whereas for breath-powered bidirectional delivery
method devices the deposition was the greatest in the upper
posterior regions.15 These results suggest that superior deep
nasal deposition can be achieved when using breath-
powered bidirectional delivery method.

Xhance Trials in Adults 18 Years and Older

Xhance is fluticasone propionate using the breath-
powered bidirectional delivery method. It is indicated for
the treatment of nasal polyps in patients ‡18 years. The
recommended dosage is 1 spray (93 mcg of fluticasone
propionate per spray) in each nostril twice daily (total daily
dose, 372 mcg) up to a max of 2 sprays in each nostril twice
daily (total daily dose, 744 mcg).13

In the EXHANCE-12 trial, a 12-month multicenter
single-arm study, 223 adult participants with chronic rhinitis
symptoms with or without polyps received treatment with
fluticasone propionate using the breath-powered bidirec-
tional delivery method (Xhance) for 1 year. Approximately
96% of patients reported prior inhaled corticosteroid use and
29% of participants reported prior sinus surgery. Most par-
ticipants reported symptom improvement, as indicated by
patient-reported ratings of improvement on validated scales.
When utilizing the 22-item Sino-Nasal Outcome Test (SNOT-
22) that assessed efficacy, including symptoms, functioning,
and quality of life, participants had a median score of 9 at 12
months. The SNOT-22 has been recommended for use from
a recent systematic review.6 The score of 9 is comparable
with the average score for healthy individuals. More than
half of the participants also did not have observable polyps
in at least 1 nostril at the 12-month follow-up. Notable
limitations to this study included lack of a control group and
blinding, and no requirement to confirm chronic rhinitis
diagnosis by imaging.14

The NAVIGATE I and II were placebo-controlled
double-blind trials of fluticasone propionate using the
breath-powered bidirectional delivery method (Xhance) in
323 adult patients who demonstrated similar results com-
pared with the EXHANCE-12 trial. The breath-powered
bidirectional delivery method demonstrated efficacy with
change in nasal congestion/obstruction at 4 weeks (P = 0.07)
and summed bilateral polyp grade at 16 weeks (P = 0.1)
compared with placebo. Although these results were not
statically significant, *80% of subjects reported improve-
ment with 65% reporting ‘‘much’’ or ‘‘very much’’ im-
provement by week 16 compared with placebo. However,
these 2 studies did not provide a direct comparison of flu-
ticasone propionate using the breath-powered bidirectional
delivery method with equivalent doses of other topical ste-
roids delivered by traditional nasal sprays.16,17

Additional information related to the breath-powered bidi-
rectional delivery method can be found at https://www.optinose
.com/exhalation-delivery-systems/technical-overview

Moving Forward with Use in Pediatric Patients

After the FDA approval of Xhance for adults, Optinose was
additionally required to identify the role of this medication and
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delivery system for pediatric patients with nasal polyps. Op-
tinose is conducting a 16-week randomized double-blind
placebo-controlled parallel-group study in children and ado-
lescents of 6–17 years with bilateral nasal polyps associated
with nasal congestion. This study is currently undergoing re-
cruitment and will assess the safety, efficacy, pharmacokinet-
ics, and pharmacodynamics of fluticasone propionate using the
breath-powered bidirectional delivery method in improving
nasal polyp grade and symptoms. Primary outcomes include
change in nasal congestion/obstruction at the end of week 4 and
mean change from baseline at week 16. The authors anticipated
120 pediatric participants will be enrolled and the study will be
completed by December 2020.18

Although rarely described in pediatric patients, nasal
polyps are an inflammatory disease that causes nasal ob-
struction and drainage. Medications for the treatment of
nasal polyps are typically nasal sprays and commonly pre-
scribed for treatment. However, they have not been satis-
factory for preventing reoccurrence due to poor dose control
and adverse reactions associated with poor medication de-
livery. As seen with previous studies, the breath-powered
bidirectional delivery method may be an alternative for
patients and providers in need of another type of delivery
systems aside from traditional nasal medications. The
breath-powered bidirectional delivery method has demon-
strated greater deposition into the nasal cavities and
symptom improvement, when compared with placebo. The
results of this forthcoming pediatric trial may demonstrate
efficacy and safety of fluticasone propionate using the
breath-powered bidirectional delivery method for children
<18 years.
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