
O R I G I N A L A R T I C L E

EXHANCE-12: 1-year study of the exhalation delivery system
with fluticasone (EDS-FLU) in chronic rhinosinusitis
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Background: Inadequate efficacy of current intranasal
steroids in chronic rhinosinusitis (CRS) is a�ributable to
ineffective and/or inconsistent drug delivery to target
anatomic sites. A new exhalation delivery system with
fluticasone (EDS-FLU) may improve outcomes by signif-
icantly increasing superior/posterior corticosteroid deliv-
ery. A study was conducted to assess the long-term efficacy
and safety outcomes of EDS-FLU in individuals with CRS.

Methods: This was a 12-month, multicenter, single-arm
study evaluating the safety and efficacy of EDS-FLU 372 µg
twice daily in CRS patients (with [n = 34] or without [n =
189] nasal polyps [NP]). Efficacy assessments by serial nasal
endoscopy and patient report included: 22-item Sino-Nasal
Outcome Test (SNOT-22), NP grade, standardized surgi-
cal indicator assessment, Lund-Kennedy score, and Patient
Global Impression of Change. Adverse event (AE) eval-
uations included nasal endoscopy. Additional safety and
efficacy outcomes were assessed.

Results: Of 223 patients who received EDS-FLU, 96% re-
ported prior corticosteroid use and 29% prior sinus surgery.
The EDS-FLU AE profile was similar to conventional in-
tranasal steroids studied in similar populations. Most
patients (87%) reported symptom improvement. Through
12 months, mean SNOT-22 scores improved by −21.5 and
−21.1 for CRS with and without NP, respectively. Among pa-

tients with NP, 54.2% had polyp elimination in at least 1 nos-
tril and 83.3% had �1-point improvement in polyp grade.

Conclusion: Over 1 year of treatment in CRS with and with-
out NP, EDS-FLU 372 µg twice daily was well tolerated and
produced improvements across a broad range of objective
and subjective measures. EDS-FLU may be a desirable new
option for patients with this condition. C© 2018 The Authors
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C hronic rhinosinusitis (CRS) with and without nasal
polyps (NPs) (the subgroups are sometimes referred

to as nasal polyposis and chronic rhinosinusitis, respec-
tively), is the second most prevalent chronic health condi-
tion in the United States, affecting up to 31 million people,
or an estimated 10% to 15% of the adult population.1–3

In 2014, the annual direct and indirect costs of CRS were
estimated at $22 billion in the United States.4 Patients with
CRS experience substantial disease burden due to multiple
symptoms, including those cardinal to defining the dis-
ease: persistent nasal congestion/obstruction, rhinorrhea
and postnasal drip, facial pain/pressure, and hyposmia.5–7

Extrasinus complications and comorbidities are also very
common, including headache, fatigue and body pain, sleep
dysfunction, asthma, gastroesophageal reflux disease, ade-
notonsillitis, and depression.8 These symptoms and comor-
bidities contribute to a substantial disease burden9 and sig-
nificant reduction in patient quality of life (QoL).8,10,11 The
overall impairment of multiple domains of QoL (eg, bodily
pain, general health perception) is similar in magnitude to
other serious chronic diseases such as congestive heart fail-
ure (CHF), chronic obstructive pulmonary disease (COPD),
and Parkinson’s disease.7,12

CRS is characterized by widespread nasal inflammation,
involving deep anatomical sites difficult to reach with con-
ventional nasal steroids.5,13 Chronic mucosal inflammation
is present throughout the nasal/sinus cavities, notably in-
cluding the ostiomeatal complex (OMC) region, where the
sinus ostia normally drain and ventilate.14,15 NPs, when
present, most commonly develop in the OMC and can
exacerbate the inflammatory blockage of ventilation and
clearance/drainage from the paranasal sinuses.16 Chronic
sinusitis is a term also commonly used in the literature to
describe this population. CRS treatment guidelines recom-
mend intranasal corticosteroids as standard care for pa-
tients both with and without NPs.5,7 The most commonly
used method of delivery for these medications is traditional
nasal sprays, which have long been recognized to be subop-
timal for delivery of topically acting drugs to intranasal sites
beyond the nasal valve, including the OMC.13,17–19 Addi-
tionally, it has been shown that traditional nasal sprays
deposit most of the medication on the nasal valve and head
of the inferior turbinate, and that sniffing draws medica-
tion off-target along the floor of the nasal cavity toward
the pharynx where it is swallowed.20,21 Other forms of de-
livery, such as nasal drops, high-volume lavage, or nasal
nebulizers are associated with significant challenges, par-
ticularly in light of the need for long-term outpatient com-
pliance, variously including difficulty with optimal head
positions, discomfort associated with administration, lung
or gastrointestinal exposure, poor dose control, and other
factors. It is unsurprising that suboptimal symptom con-
trol, inadequate polyp regression, and side effects such as
nasal steroid dripping out of the nose and down the back
of the throat are common with these treatments.17,22

Exhalation delivery systems (EDSs) utilize a mechanism
for intranasal drug delivery that has been shown to deliver

medication high and deep to superior/posterior sites in the
nasal passages, including the OMC.19,23 An EDS with flu-
ticasone (EDS-FLU) offers potential to improve treatment
efficacy by enabling placement of a high-potency steroid
(fluticasone propionate) on sites of chronic inflammation
in CRS that are not effectively or consistently accessed
with standard nasal delivery approaches during chronic
outpatient care23–26 (Fig. 1). In addition to a different ap-
proach to delivery, the EDS-FLU contains a different drug
formulation than Flonase R© and has been shown to be not
bioequivalent (even at comparable doses).27 The EDS-FLU
formulation does not include alcohol or fragrance and has
a significantly higher concentration of fluticasone. This
12-month, prospective study is 1 of the largest and longest-
duration treatment trials in CRS of which we are aware,
and assessed longitudinal outcomes (safety and efficacy) of
treatment with EDS-FLU (372 µg twice daily) in patients
who met symptom criteria for CRS with or without NPs.

Patients and methods
Study patients

This prospective, 12-month, single-arm, multicenter study
enrolled patients meeting CRS symptom criteria, either with
or without NPs (CRSwNP or CRSsNP, respectively), as
defined by history and nasal endoscopy. Patients were re-
cruited from 21 geographically diverse U.S. centers. The
first patient was enrolled on September 6, 2013, and the
last patient completed the study on August 10, 2015.

Eligible patients were �18 years of age and had CRS
diagnostic symptoms for �12 weeks. The presence of nasal
polyps was determined by nasal endoscopy at screening.
Patients with a history of CRSsNP were required to be cur-
rently experiencing �2 defining CRS symptoms (nasal con-
gestion/obstruction, rhinorrhea, facial pain/pressure, hy-
posmia), 1 of which had to be nasal congestion/obstruction
or rhinorrhea. Patients with comorbid asthma or COPD
were required to be stable, with no exacerbations in the
3 months prior to screening. Inhaled corticosteroid use
(eg, for asthma) had to be limited to stable doses of
beclomethasone (or equivalent) �1000 µg/day for at least
3 months prior to screening and with no plans to change
dosage throughout the study. Apart from these permitted
inhaled steroids, exposure to any glucocorticoid with
potential for systemic effects (eg, oral or parenteral, in-
traarticular, or epidural steroids, high-dose/potency topical
steroids) within 1 month prior to visit 1 (screening) through
completion of the study was prohibited. Patients were
required to stop treatment with intranasal inhaled steroids
at trial entry. Antihistamines, decongestants, ipratropium,
and oxymetazoline were permitted; however, intranasally
administered medications were not allowed within
15 minutes before or after administration of study drug.

Exclusion criteria included nasal septum perforation; �1
episode of epistaxis with frank bleeding in the month prior
to screening; evidence of significant mucosal injury, ulcer-
ation, or erosion on nasal endoscopy at screening; history
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FIGURE 1. EDS mechanism. The EDS has a flexible mouthpiece and a nosepiece. The sealing nosepiece is shaped to transfer pressure from the mouth, to
avoid compression of soft tissue in a way that could obstruct air flow, and to “stent” the nasal valve, particularly superiorly. Exhalation through the EDS (1)
creates an airtight seal of the soft palate, isolating the nose from the mouth and lungs, (2) transfers proportional air pressure into the nose, and (3) helps “float”
medication around obstructions to high/deep sites in the nasal labyrinth, such as the OMC. The transferred intranasal pressure is proportional, across various
exhalation forces, to oral pressure, counterbalancing pressure on the soft palate. This assures a patent communication behind the nasal septum and allows
air to escape through the opposite nostril. “Positive-pressure” expands passages narrowed by inflammation (vs negative pressure delivery, “sniffing”). Use is
simple and quick. A patient inserts the nosepiece into 1 nostril and starts blowing through the mouthpiece. This elevates and seals the soft palate, as with
inflating a balloon, separating the oral and nasal cavities. The patient completes use by pressing the bottle to actuate. This causes a coordination-reducing
valve to release the exhaled breath concurrently with aerosol spray in a “burst” of naturally humidified air.

of sinus or nasal surgery within 6 months prior to screen-
ing, or planned sinonasal surgery during the study period;
current or ongoing rhinitis medicamentosa; or complete or
near-complete obstruction of nasal cavities.

Once selected for the study, all patients received EDS-
FLU 372 µg twice daily. At each study visit, compliance
was assessed by examining the study drug liquid level in
returned delivery systems.

Safety and efficacy endpoints
Safety assessments included standard capture and Medical
Dictionary for Regulatory Activities (MedDRA) dictionary
coding of adverse events (AEs) at all study visits, from se-
rial nasal endoscopy, from serial ocular examinations by
an ophthalmologist, and from spontaneous reports. Effi-
cacy assessments included symptoms, functioning, and QoL
as measured with the 22-item Sino-Nasal Outcome Test
(SNOT-22); summed bilateral polyp score (in those patients
with nasal polyps at baseline), measured with a Nasal Polyp
Grading Scale28; surgical indicator criteria, measured with
a standardized assessment; and endoscopic assessment of
the nasal cavity, measured using the Lund-Kennedy nasal
endoscopy assessment.29 The Patient Global Impression of
Change (PGIC), a 7-point balanced Likert scale, was also
utilized.30,31 Surgical indicator criteria did not necessarily
reflect a physician determination to offer surgery to individ-
ual patients, but were intended to identify a standard group
of patients reasonable to be considered for surgical inter-
vention. To be eligible for surgery for the purposes of this
study, a patient must have met all of the following criteria:
at least moderate symptoms of congestion for �3 months,
use of topical steroids at conventional doses for �6 weeks,
current or previous use of saline lavage for �6 weeks, and
(for patients with NPs) endoscopically visualized bilateral
nasal polyposis of at least moderate severity (NP grad-
ing score �2 in at least 1 nostril). Last, a questionnaire

assessing EDS-FLU device attributes in comparison with
previous nasal sprays was also completed by patients.

Study design
Patients were assessed in person at baseline and at months
1, 3, 6, 9, and 12, and via phone during all other months.
An end-of-study (EOS) termination visit was conducted at
month 12 or at the last visit for participants who discon-
tinued early.

Physicians experienced in nasal endoscopy performed a
nasal examination and endoscopy at each study visit and
completed forms explicitly querying for evidence of poten-
tial local adverse effects, such as new or old bleeding, sep-
tal ulceration, candidiasis, atypical swelling, and erythema.
Ocular examinations performed by an ophthalmologist to
assess for potential steroid-related risks included intraocu-
lar pressure (IOP) measurement for emergence of glaucoma
and slit-lamp evaluation for subcapsular cataracts and were
conducted at screening, month 6, and month 12.

The efficacy of EDS-FLU in alleviating CRS was assessed
using the Lund-Kennedy assessment. This validated, objec-
tive measure of intranasal disease based on direct endo-
scopic visualization is used to evaluate changes in common
pathology associated with CRS.29 The Lund-Kennedy as-
sessment rates evidence of pathology, including edema, dis-
charge, crusting, scarring/adhesions, and nasal polyps, on
a 0 to 2 scale for each sign.

The PGIC is a patient-reported rating of improvement on
a 7-point balanced Likert scale.30,31 Patients report their
change in symptoms as “very much improved,” “much
improved,” “minimally improved,” “no change,” “mini-
mally worse,” “much worse,” or “very much worse.” Last,
a medication evaluation questionnaire was used to assess
ease of use and compare EDS-FLU to previously used nasal
sprays.
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Statistical methods
Safety and efficacy data were summarized using descrip-
tive statistics. All reported AEs were coded using MedDRA
version 13.1 or higher.

Descriptive statistics for continuous variables included
the number of observations, mean, standard deviation (SD),
median, minimum, and maximum. Descriptive statistics for
categorical variables included patient counts and percent-
ages. Percentages were based on the number of patients
with nonmissing data, unless otherwise specified. Mean
changes in SNOT-22, bilateral Lund-Kennedy, and bilat-
eral NP grade were summarized by time point using re-
ported values and at EOS. Surgical eligibility assessment
was conducted at various time points and analyzed as a
categorical variable.

Results
A total of 224 subjects were enrolled. Of the 224 subjects,
194 entered the study directly after screening, the remaining
30 enrolled after completing a shorter-term study,32 which
was identical with respect to inclusion/exclusion criteria,
measures, and treatment (dose and regimen). One enrolled
patient was not treated; therefore, a total of 223 patients re-
ceived study drug. Patient demographics and baseline char-
acteristics are outlined in Table 1. The majority of patients,
64.6% (n = 144), completed the year-long study. Reasons
for discontinuation were sought and the most specific rea-
son based on available information was assigned. The most
common reasons for discontinuation included withdrawal
by subject (25 subjects [11.2%]), AEs (21 subjects [9.4%]),
lost to follow-up (18 subjects [8.1%]), lack of efficacy
and protocol deviation (6 subjects [2.7%] each), and other
(3 subjects [1.3%]).

Mean SNOT-22 scores decreased monotonically over
12 months, with the largest improvement in the first month
and with greater improvement with longer duration of
treatment: the magnitude of improvement was similar in
CRS patients with and without NPs (−21.5 and −21.1 at
month 12) (Fig. 2). In patients with and without NPs, the
median SNOT-22 at month 12 reached 8.5 and 9.0, respec-
tively, a substantial improvement from the baseline median
of 39.0 and 40.0, respectively. Among patients with NPs
at entry, the baseline bilateral polyp score was 2.8. After
12 months of treatment, the average was reduced to 1.3
(Fig. 3).

The percentage of patients with polyp elimination on
at least 1 side of the nasal cavity increased steadily over
the 12-month study period. At 12 months, slightly over
one-half of patients with polyps at baseline (54.2%) had
no observable polyps in at least 1 nostril (Fig. 4). After
12 months of treatment, 83.3% of patients were ob-
served to have a �1-point improvement in polyp grade.
At screening, 16 of 34 (47.1%) patients with CR-
SwNP and 11 of 189 (5.8%) patients with CRSsNP
met surgical indicator criteria. The percentage of patients

TABLE 1. Patient demographics and baseline
characteristics

Characteristics

CRS with NP

(n = 34)

CRS without

NP (n = 189)

Total enrolled

(n = 223)

Age (years), mean ± SD 46 ± 13.7 45.3 ± 12.5 45.4 ± 12.6

Male sex, n (%) 20 (58.8) 76 (40.2) 96 (43.0)

White race, n (%) 30 (88.2) 145 (76.7) 175 (78.5)

Corticosteroids used for CRS
in last 10 years, n (%)

34 (100) 180 (95.2) 214 (96.0)

Fluticasone propionate 28 (82.4) 123 (65.1) 151 (67.7)

Mometasone furoate 24 (70.6) 80 (42.3) 104 (46.6)

Intranasal steroid in last
30 days, n (%)

19 (55.9) 48 (25.4) 67 (30.0)

Fluticasone propionate 5 (14.7) 23 (12.2) 28 (12.6)

Mometasone furoate 7 (20.6) 9 (4.8) 16 (7.2)

Bilateral endoscopic NP score,
mean ± SD

2.8 ± 1.2 – –

Lund-Kennedy total score,
mean ± SD

1.7 ± 1.5 1.4 ± 1.2 1.4 ± 1.3

SNOT-22 total score, mean ±
SD

41.9 ± 23.3 39.7 ± 21.7 40 ± 21.9

�1 sinus surgery for polyp
removal or sinus surgery, n
(%)

15 (44.1) 49 (25.9) 64 (28.7)

CRS = chronic rhinosinusitis; NP = nasal polyps; SD = standard deviation; SNOT-
22 = 22-item Sino-Nasal Outcome Test.

meeting surgical indicator criteria steadily declined over
the course of the study. By month 12, only 1 of 23
(4.3%) patients with CRSwNP and 3 of 120 (2.5%) pa-
tients with CRSsNP met surgical indicator criteria. The
end-of-study assessment also indicated a significant reduc-
tion: CRSwNP = 5 of 34 (14.7%) and CRSsNP = 6 of
184 (3.3%).

At month 12, Lund-Kennedy scores indicated an im-
provement from baseline in multiple objective signs of
nasal inflammation, including edema (−0.7 in CRSwNP
and −0.8 in CRSsNP), discharge (−0.4 in CRSwNP and
−0.4 in CRSsNP), and crusting (−0.2 in CRSwNP and
−0.2 in CRSsNP). A large majority of patients reported
global improvement in their symptoms with treatment, as
assessed by the PGIC (Fig. 5), with few reporting worsen-
ing; results were similar for patients with and without NPs.
On the Medication Evaluation Questionnaire, large majori-
ties of enrolled patients (85.8% at month 1 and EOS) also
reported that EDS-FLU was “easy” or “somewhat easy”
to use and that it was “somewhat” or “very” comfortable
(74.5% at month 1 and 73.9% at EOS). Most patients
(59% at month 1 and 57.3% at EOS) reported “less” or
“much less” drip out of their nose, and 73.1% and 71.1%
at month 1 and EOS, respectively, reported “less” or “much
less” drip down the back of their throat with EDS-FLU
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FIGURE 2. Changes in mean and median in the total score from the SNOT-22. Month 12 includes recorded assessments at Month 12/EOS for patients who
completed the study. The SNOT-22 is a validated 22-item questionnaire addressing symptoms, functioning, and QoL, with each item scored 0 (no problem) to
5 (as bad as it can be). The SNOT-22 total score ranges from 0 to 110. The MCID for SNOT-22 total score has been reported to be 8.90, and healthy volunteers
report a mean score of 9.3.41,42 CRSsNP = chronic rhinosinusitis without nasal polyps; CRSwNP = chronic rhinosinusitis with nasal polyps; EOS = end of study;
MCID = minimally clinically important difference; QoL = quality of life; SNOT-22 = 22-item Sino-Nasal Outcome Test.

FIGURE 3. Mean bilateral polyp score at study time points. Month 12 includes recorded assessments at Month 12/EOS for patients who completed the study.
Polyp grade was based on the anatomic landmark reached by the largest visualized polyp in a single (vertical) dimension: a score of 0 = no polyps; a score of
1 = polyps not below the inferior border of the middle turbinate; a score of 2 = polyps below the inferior border of the middle concha, but not the inferior
border of the inferior turbinate; and a score of 3 = polyps below the lower inferior border of the inferior turbinate.

compared with their prestudy conventional nasal steroid
spray.

The majority of spontaneously reported AEs were local
in nature, mild in severity, and resolved spontaneously
with continued use of EDS-FLU. The most common AEs
(�5%) included those coded as epistaxis (11.2%); nasal
erythema (17.5%); nasal septum disorder (nasal septal
erythema, 14.3%); acute sinusitis (13.9%); nasal septal
erosion or ulceration (11.2%); headache (9.4%); and
upper respiratory infection (7.6%).

Ocular examinations, including measurement of IOP and
slit-lamp evaluation, indicated no evidence of emergence of
glaucoma or subcapsular cataracts.

Discussion
EDS-FLU is a new treatment with potential to improve
medical care of CRS in patients who do not respond satis-
factorily to conventional nasal steroids by enabling reliable

and consistent outpatient delivery of steroid to high and
deep target sites of inflammation.33,34 In addition, studies
have suggested the possibility that direct EDS device ben-
efits could be produced by the effects of carbon dioxide
in exhaled breath (influencing inflammatory mediator and
neuropeptide activity), by removal of nitric oxide, by pos-
itive pressure, or by change in pH.35 This 1-year study as-
sessed the long-term efficacy and safety of EDS-FLU in pa-
tients with CRS with and without NPs, more than 90% of
whom had previously used corticosteroids, and a significant
minority of whom had undergone prior surgery. This study
is 1 of the longest prospective treatment trials in CRS with
and without NPs to date, most of which are 2 to 24 weeks
in duration,5 and it included intensive safety monitoring.
Broad entry criteria, a diversity of treatment sites, and re-
alistic treatment conditions (eg, no blinding) increase gen-
eralizability and ability to inform “real-world” outcomes.

The majority of AEs identified over 1 year were local in
nature, mild in severity, and did not increase in frequency
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FIGURE 4. (A) Percentages of participants with polyps eliminated in at least 1 nostril at study time points. (B) Percentage of participants with �1-point
improvement in bilateral nasal polyp score at study time points. Month 12 includes recorded assessments at Month 12/EOS for patients who completed
the study. EOS assessments include the last recorded post-baseline information regardless if the patient completed the study. At end of study, polyps were
eliminated in at least 1 nostril in 47.1% of patients and 70.6% achieved �1-point improvement in polyp grade. EOS = end of study.

FIGURE 5. Patient Global Impression of Change: symptom reduction at end of study. CRSsNP = chronic rhinosinusitis without nasal polyps; CRSwNP =
chronic rhinosinusitis with nasal polyps.

or severity with continued EDS-FLU use. In fact, AE rates
tended to decrease with continued use of EDS-FLU. Most
local AEs that occurred were endoscopically observed to
resolve with continued use of EDS-FLU. Fluticasone is
a high-potency steroid selected for this product in part
due to its extremely low systemic absorption.36,37 This
is consistent with the almost exclusively local nature
of reported AEs and the fact that systemic adverse ef-
fects associated with steroids, including glaucoma and
subcapsular cataracts, were not identified. The pattern
and frequency of AEs were generally similar to those
reported previously with conventional nasal steroid sprays
studied in similar populations,38–40 suggesting that the
EDS mechanism of action for delivery and the drug
deposition profile produced did not introduce previously
unrecognized risks. The systemic exposure to fluticasone
resulting from use of EDS-FLU was evaluated separately
in a formal 2-phase randomized pharmacokinetic study
comparing EDS-FLU to Flonase and Flovent R©. The results
of the study demonstrated clearly that EDS-FLU is not

bioequivalent to Flonase (even at comparable doses).
Specifically, the study showed that EDS-FLU 372 µg
produces higher systemic exposure than Flonase nasal
spray 400 µg and substantially lower systemic exposure
than 440 µg of inhaled fluticasone (Flovent), suggesting
that any systemic effects would be comparable to or less
than those expected with Flovent 440 µg.27

Two large, randomized controlled trials were performed
to establish the efficacy of EDS-FLU in patients with
CRSwNP.33,34 However, practical data that more closely
resemble “real-world evidence” for the benefits of long-
term treatment are also valuable. This trial found that
EDS-FLU improved signs and symptoms of CRS similarly in
patients who had symptoms of CRS either with or without
NPs, as measured by a variety of both patient-reported out-
comes and objective investigator assessments. The magni-
tude of improvement appears meaningful. The study popu-
lation generally started with moderate to severe symptoms,
as measured by baseline mean SNOT-22 total score (40.0),
which is similar to that reported in some studies for patients
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prior to undergoing sinus surgery. EDS-FLU treatment was
associated with an improvement of −21.5 and −21.1 for
patients with and without polyps, respectively, over 1 year.
This magnitude of improvement is similar to that reported
by patients after endoscopic sinus surgery—an intervention
known to be effective—and greatly exceeds the minimum
clinically important difference.41 At 12 months, the me-
dian SNOT-22 score was 9.0, which is comparable with
the average score for healthy individuals (9.3).42 The PGIC
is directly reported by patients and is another approach to
determining if the treatment benefit is meaningful to pa-
tients. A very high proportion of these moderate to severe
patients reported improvement (87.0%), and very few re-
ported worsening (1.4%).

Patients with CRS who fail medical therapy are often
offered surgery.43 The observed reduction in the propor-
tion of patients meeting surgical indicator criteria in a pop-
ulation in which most had previously used steroid nasal
sprays suggests that EDS-FLU could play an important role
in maximizing appropriate medical care.

Intranasal steroids are first-line treatment of CRS with or
without NPs and are usually administered by conventional
nasal spray. Several alternatives to nasal spray adminis-
tration (eg, nasal drops, locally compounded high-volume
medicated lavage) have been studied but are subject to
serious practical challenges, particularly in a context in
which long-term outpatient compliance is needed. These
may include difficulty with training and optimal head
positions, control of local dose exposure, lung or gas-
trointestinal exposure, time and effort associated with use,
discomfort, and other challenges. Steroid nasal sprays offer
some symptom benefit and have been shown to reduce
polyp size, particularly for larger (easier-to-access) polyps;
however, evidence suggests that there are limitations to the
degree of polyp reduction that can be obtained with this
approach. Clinical trials with nasal steroid sprays38,39,44

suggest that improvement in mean bilateral polyp grade
(0-6 scale) appears to plateau at an average score of �3 for
treated groups and does not improve further with longer
treatment. A longer-term study with conventional flutica-
sone nasal spray suggests that patients with a polyp grade
lower than 3 will actually experience polyp growth during
treatment.44 This is not surprising because conventional
sprays are able to reach larger polyps that protrude farther
inferiorly or anteriorly, but are not able to continue to
access polyps as they regress into the OMC, where polyps
continue to obstruct sinus drainage and ventilation. In this
study, CRSwNP patients entered with a mean bilateral
polyp grade of only 2.8, and EDS-FLU treatment produced
a continual decrease in mean bilateral polyp grade, reaching
1.3 after 12 months, with 47.1% of patients experiencing
complete polyp elimination in at least 1 nostril by the end
of study. This progressive decrease in polyp size-in some
cases, elimination-is consistent with reliable long-term
deposition of steroid on the inflamed tissue, including at
the site of origin of most polyps in the OMC region.

Limitations
The single-arm design permitted generalizability of the pop-
ulation and intervention, which is desirable; however, by
the same token, the lack of a control group and blinding
limits certain types of interpretation or comparisons, poses
risk for certain types of bias, and limits hypothesis-testing
conclusions. It should be noted that although CRS symp-
toms were required at baseline, there was no requirement
to confirm disease by imaging. Dropout rates are always a
concern in prospective clinical trials: the rate in this trial
was consistent with expectations for a study of this dura-
tion in a population with a chronic symptomatic disease. At
entry, the proportion of participants with polyps who met
the standardized surgical indicator criteria was substan-
tially higher than for those without polyps (47% vs 6%).
The low rate in nonpolyp patients in this trial is due to the
fact that, in order to meet criteria, patients without polyps
were required to have obstructive edema/mucus in the mid-
dle meatus or ethmoid region on endoscopic examina-
tion. Although this is an acceptable method for objectively
identifying sinus disease, it is less sensitive than imaging,
which is more commonly employed in clinical practice (but
was not performed for this study). As a result, this study
provides limited information to inform reduction in surgi-
cal eligibility in nonpolyp patients.

Conclusion
EDS-FLU combines a proven, high-potency, topically act-
ing steroid with a new approach to achieving the superior
and posterior intranasal deposition needed to reach target
sites for treatment of CRS. This multicenter, prospective
treatment study evaluated the safety and efficacy of
EDS-FLU under conditions that more closely approximate
long-term, “real-world” treatment than typical controlled
trials. In a population of patients who had almost all pre-
viously used steroids, and some of whom had undergone
previous surgery, this study found that over 1 year, treat-
ment with EDS-FLU was well tolerated and substantially
improved both symptoms and objective disease measures.
The profile of treatment-related AEs was consistent with
expectations based on data for conventional nasal sprays or
steroid drops reported from studies in similar patient popu-
lations. EDS-FLU was associated with clinically significant
symptom improvements in a large majority of treated
patients. Benefits increased with increasing duration of
exposure, whereas the proportion of patients with AEs did
not appear to increase. Interestingly for CRSwNP patients,
this is the first study of an intranasal steroid that shows
elimination of polyps in more than one-half of patients
and a large reduction in the fraction meeting standardized
surgical indicator criteria. These data, in conjunction with
findings from other studies, suggest that EDS-FLU may
offer meaningful benefits as part of long-term care and
should be considered when optimizing appropriate medical
therapy, including in patients before or after surgery.
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