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1. EXECUTIVE SUMMARY

This application contains one phase 3 study (P500-1113) and one phase 2b study (P500-1012) to
support the efficacy of S-8 Sinus Implant for the treatment of nasal polyps in adults who had 
undergone ethmoid sinus surgery (ESS). These were randomized, single-blind, parallel group, 
sham-controlled clinical studies in adults with chronic rhinosinusitis (CRS) who had undergone
prior bilateral total ethmoidectomy and had recurrent sinus obstruction due to sinus polyposis.
Entry criteria included minimum nasal obstruction/congestion score of 2 (0-3 scale) and 
minimum polyp grade of at least 2 on each side (0-4 polyp grading scale).

The S-8 implant is a sinus implant coated with mometasone furoate, which is inserted into the 
ethmoid sinus space using a delivery device which is part of the packaged product.  Patients 
assigned to the sham arm had the delivery device inserted into the sinus space, to blind the 
procedure, but no implant was inserted. Patients were also blindfolded and wore earmuffs to
protect the blind during the procedure.

Study P500-1113 is also referred to as RESOLVE II.  A total of 301 patients were randomized 
using a 2:1 ratio to the treatment and sham groups, respectively. After the device implantation 
procedure, patients were followed for 90 days with clinic visits on Day 14, 30, 60 and 90. The 
primary efficacy endpoints were the change from baseline to Day 30 for the nasal 
obstruction/congestion scale, and the change from baseline to Day 90 for the bilateral polyp 
score as assessed by video endoscopy and graded by an independent panel of 3 sinus surgeons 
who were blinded to treatment.  The study was designed and powered to test superiority on both 
endpoints simultaneously. The results indicate the S-8 sinus implant group was statistically 
superior to the sham-control group on both primary efficacy endpoints.  Secondary endpoints of 
clinical interest were consistent in favor of the S-8 implant.

Study P500-1012, referred to as the RESOLVE study, was of the same design as the
RESOLVE II study, enrolled the same patient population, collected similar efficacy assessments, 
and followed patients for 90 days.  The key differences were the method used to collect nasal 
obstruction/congestion scores, and a smaller sample size (~50 per group).  The primary efficacy 
analysis methods were the same as in the RESOLVE II study.  The direction of the treatment
differences on both primary endpoints were in favor of the S-8 implant group, but were not
statistically significantly superior to sham.

This is a 505(b)(2) application.  It was agreed at the End of Phase 2 meeting (October, 2014) that 
the planed RESOLVE II study would be sufficient to support efficacy, along with the supportive 
evidence from RESOLVE and other earlier studies.  The results of the RESOLVE II study are 
sufficient evidence to support the S-8 sinus implant for the treatment of 

polyps, in patients who have had ethmoid sinus surgery.
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2. INTRODUCTION 
 
 

2.1 Overview 
 
Intersect ENT has submitted a new drug application (NDA) for SINUVA, a combination drug-
device product comprised of a self-expanding, bioabsorbable, drug-eluting sinus implant coated 
with 1350 mcg of mometasone furoate (MF).  It is supplied as a single-use kit containing the 
coated nasal implant and a sterile delivery device for insertion of the implant into the ethmoid 
sinus space. 
 
The applicant discussed the clinical development plan with DPARP under IND# 116042.  The 
reference product for the 505(b)(2) pathway is Propel (intrasinus implant) which is marketed by 
the applicant.  Mometasone furoate (MF) is a corticosteroid currently available in intranasal form 
(Nasonex) for the treatment of nasal polyps, among other indications. The Phase 3 protocol and 
clinical outcomes were discussed at the End of Phase 2 meeting in October, 2014. At that 
meeting, it was agreed that, if successful, the RESOLVE II study could serve as a single efficacy 
study for this application, with support from the RESOLVE study. 
 
The application includes two clinical efficacy studies, RESOLVE and RESOLVE II, for 
consideration.  Both included two arms: S-8 sinus implant, and sham.  During the insertion 
procedure and clinic exams, subjects were blind-folded and earmuffed to maintain the patient-
blind.  RESOLVE II is the pivotal study to confirm efficacy and is the focus of my review.  
RESOLVE provides consistent supportive results. In both studies the primary goal was to 
compare the S-8 sinus implant to sham to provide evidence of efficacy.   
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2.2 Data Sources  

All data was supplied by the applicant to the CDER electronic data room (edr) in SAS transport 
format. The study reports, data, and documentation in the electronic submission are archived 
under the network path location: \\Cdsesub1\evsprod\NDA209310\0001. 

In response to an Information Request, the applicant provided additional clinical information to 
address questions about potential adverse events, dislodgement or removal of the implants, and 
medical or surgical interventions mentioned in the clinical study reports.  This was submitted on 
August 4, 2017 in .pdf format, and is archived at \\Cdsesub1\evsprod\NDA209310\0007.  

 
 
3. STATISTICAL EVALUATION 
 

3.1 Data and Analysis Quality 
 
The study data was submitted in standard formats, along with the documentation needed to 
complete my review.  The information submitted in the August 4th supplement was provided 
only in .pdf format (printed tables and listings).  I incorporated this information into my 
disposition Table 1 to capture all the outcomes of interest to Dr. Paterniti. 
 

3.2 Evaluation of Efficacy 

3.2.1 RESOLVE II (P500-1113)  
 
Study Design and Endpoints 

 
RESOLVE II was a multicenter, randomized, single-blind, parallel group design.  It included two 
treatment arms: S-8 sinus implant and sham.  It was conducted from December 2014 through 
August 2016 at 36 centers in the U.S.  Eligible patients were adults, ages 18, with chronic 
rhinosinusitis (CRS) who had previously undergone bilateral total ethmoidectomy surgery at 
least 90 days prior to screening and were indicated for repeat endoscopic sinus surgery (ESS) 
due to bilateral sinus obstruction and polyps.  During a two-week screening period, nasal 
obstruction/congestion was measured in an electronic daily diary, and video endoscopies were 
performed to provide baseline a bilateral polyp grade. 
 
A total of 301 patients were randomized at a 2:1 ratio to the two treatment arms.  Randomization 
was stratified by site.  After screening and randomization, patients were scheduled to undergo in-
office bilateral placement of the implants (1 per side). All subjects were blindfolded and ear-
muffed during the insertion procedure and all follow-up visits through Day 90 to maintain the 
blind.  For subjects in the sham group, the delivery devise was inserted into the sinus space, but 
no implant was delivered. 
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Four subjects (3 in S-8 Implant; 1 in Sham) were randomized but did not receive the treatment.  
There were 201 patients treated in the S-8 Sinus Implant arm, and 99 in the sham arm.  See Table 
1 for further details. 
 
The nasal obstruction/congestion score, was collected in a daily diary.  It is a 0-3 scale, with 
0=No symptoms and 3=Severe symptoms.  Interactions with the subjects regarding the diary and 
other assessments were conducted by blinded clinical staff.  Video endoscopies were recorded 
during visits on Day 14, 30, 60 and 90.  The videos were assessed by an independent panel of 
sinus surgeons who were blinded to treatment assignment. 
 
Subjects in both study arms used Nasonex intranasal steroid spray through Day 90 (two sprays in 
each nostril once daily in the morning; 50 g of mometasone furoate per spray with a total 

daily dose of 200 g).  Subjects were also allowed to use saline sprays and irrigation 
regularly during post-insertion follow-up period.  Implants were removed at Day 60 to ensure 
that video endoscopies obtained at Day 90 contain no evidence of treatment assignment. 
 
The two primary efficacy variables were defined as change from baseline to Day 30 in the mean 
nasal obstruction/congestion score, and change from baseline to Day 90 in the bilateral polyp 
grade from the independent panel of 3 blinded sinus surgeons.  The bilateral polyp grade is the 
sum of the grade for the two sinuses, then averaged for the 3 panel members.    The study was 
designed to simultaneously test superiority of the treatment versus sham for both primary 
efficacy endpoints. 
 
The applicant planned a closed stepdown testing (Holm’s) procedure for the following five 
secondary endpoints: 

• Change from baseline to Day 90 in mean Percent Ethmoid Sinus Obstruction by 
endoscopy (100-mm VAS), as judged by the independent panel 
• Proportion of patients indicated for Repeat ESS at Day 90, as determined by clinical 
investigators 
• Change from baseline to Day 90 in the Decrease of Sense of Smell score 
• Change from baseline to Day 90 in the Facial Pain/Pressure score 
• Change from baseline to Day 90 in the Nasal Obstruction/Congestion score  

 
The Intent-to-Treat population (ITT) was defined as all patients who underwent an attempt at 
insertion for the implant delivery device after randomization.  This was designated as the 
primary analysis population for efficacy endpoints.  One subject in the sham arm was determined 
to be ineligible prior to the attempt, and was not included in the ITT population. 
 
The sample size of 300 (200:100) was planned based on the two primary endpoints.  The 
applicant planned for power  98%, at =0.05, and with two-sided tests for both comparisons.  
For the nasal obstruction/congestion score at Day 30, they assumed a true underlying between-
group difference of 0.5 units with a standard deviation of 1.00.  For the bilateral polyp score, 
they assumed a difference of 0.65 units with a standard deviation of 1.3.  
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Patient Disposition, Demographic and Baseline Characteristics 
 

A total of 301 patients were randomized, and 297 received study treatment.  As shown in Table 
1, three in the S-8 Sinus Implant group did not receive treatment although a surgical insertion 
was attempted. One patient in the sham treatment group was determined to not be eligible after 
randomization but before the surgical attempt.   
 
Table 1:  Patient Disposition (RESOLVE II) 

 
S-8 Sinus Implant 

N=201 
Sham Procedure 

N=100 

Randomized 201 100  

Endoscopic Implantation Attempted (ITT) 201 (100%) 99 (100%) 

Received Study Treatment 198 (99%) 99 (99%) 

Discontinued from Study 
     Adverse event 
     Withdrew Consent 

 
1 (1%) 

0 

 
0 

1 (1%) 

Completed Study 200 (99%) 98 (98%) 

 
Discontinued Treatment or Required Intervention: 
Prior to Day 30  
 
Implant Removal: 
     Adverse event 
     Non-adverse event  
Oral steroid treatment 
Sinus surgery intervention 
 

 
8 (4%) 

 
 
 

2 (1%) 
1 (1%) 
5 (2%) 

0 
 

 
6 (6%) 

 
 
 

0 
0 

6 (6%) 
0 
 

 
Discontinued Treatment or Required Intervention: 
Day 30 through Day 90  
 
Implant Removal: 
     Adverse event 
     Non-adverse event  
Oral steroid treatment 
Sinus surgery intervention 
 

 
28 (14%) 

 
 
 

2 (1%) 
2 (1%) 

22 (11%) 
2 (1%) 

 

 
10 (10%) 

 
 
 

0 
0 

10 (10%) 
0 
 

 
Implant(s) Dislodged Day 30 through Day 60: 
 

 
59 (30%) 

 

Source: CSR Figure 4; ADSL.xpt dataset; Response to IR submitted 08/04/17 SN0007 
All percentages are calculated based on Endoscopic Implantation Attempted (ITT) as group denominator. 
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Baseline Demographics 
 
The two treatment groups were reasonably balanced with respect to relevant demographic 
variables as shown in Table 2.  
 
Table 2:  Demographic and Baseline Sinus Characteristics (RESOLVE II) 
All Treated (ITT) S-8 Sinus Implant 

N=201 
Sham Procedure 

N=99 
Age (years) 
     Mean (SD) 
     Range 

 
50 (12.9) 

22-86 

 
48 (12.4) 

21-82 

Gender 
     Female 
     Male 

 
74 (37%) 

127 (63%) 

 
43 (43%) 
56 (57%) 

Race 
     Caucasian 
     Black 
     Asian 
     Other 

 
164 (82%) 
27 (13%) 
4 (2%) 
6 (3%) 

 
80 (81%) 
13 (13%) 
4 (4%) 
2 (2%) 

Sources: ADSL.xpt dataset 
 
The applicant noted that for two baseline clinical characteristics the groups were not balanced 
across the treatment arms (see Table 3). I investigated the potential impact on the efficacy results 
and found no notable influence.  This is discussed further in Section 4.1 regarding subgroups. 
 
Table 3:  Baseline Clinical Characteristics (RESOLVE II) 
All Treated (ITT) S-8 Sinus Implant 

N=201 
Sham Procedure 

N=99 
 
History of Asthma (p=.03) 
     Yes 
     No 

 
 

148 (74%) 
53 (26%) 

 
 

61 (62%) 
38 (38%) 

Percent Ethmoid Sinus Obstruction at Screening 
(p=.004) 
   Mean (SD) 
   Min - Max 

 
 

76 (17.4) 
30-100 

 
 

69 (19.9) 
19-100 

Sources: ADSL.xpt and ADFA.xpt datasets 
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Statistical Methodologies 

 
There were two primary efficacy endpoints planned for this study: the nasal congestion 
obstruction score at Day 30 collected in daily diaries and averaged over 7 days prior to the Day 
30 visit; and the bilateral polyp grade calculated as the average of the total polyp scores from the 
three surgeons on the independent panel.  These were both analyzed using analysis of covariance 
(ANCOVA) models with terms for treatment, site, and baseline score.   
 
There was very little missing data due to few study discontinuations.  For subjects who had the 
one or both implants removed or who had rescue interventions (oral steroids or sinus surgery), 
video endoscopies from the visit prior to rescue were imputed at the Day 90 timepoint (Last 
Observation carried Forward (LOCF)).  This approach was planned in the protocol as 
“intervention-adjusted” values.  Because the treatment was administered at a single time, this 
methodology is acceptable.  This also represents a Worst Observation Carried Forward scenario 
in that the need for intervention was determined by poor response on the efficacy assessments. 
For subjects who had the implants dislodge spontaneously between Day 30 and Day 60 no 
imputation was needed, as the implants were scheduled to be removed at the Day 60 visit by the 
clinician prior to video endoscopies at the Day 90 visit. 
 
In the protocol the applicant planned a closed stepdown testing (Holm’s) procedure with overall 
family Type I error =0.05 for the following five secondary endpoints: 

• Change from baseline to Day 90 in mean Percent Ethmoid Sinus Obstruction by 
endoscopy (100-mm VAS), as judged by the independent panel 
• Proportion of patients indicated for Repeat ESS at Day 90, as determined by clinical 
investigators 
• Change from baseline to Day 90 in the Decrease of Sense of Smell score 
• Change from baseline to Day 90 in the Facial Pain/Pressure score 
• Change from baseline to Day 90 in the Nasal Obstruction/Congestion score  

 
 
Of these, Dr. Paterniti is only interested in the proportion of patients indicated for repeated ESS 
at Day 90 as being clinically relevant.  This was analyzed using a Cochran-Mantel-Haenszel test 
with site as the stratification variable. 
 
 

Results and Conclusions 
 

Table 4 presents the applicant’s results with the planned imputation carried out.  I considered the 
need for other imputation strategies but none were relevant in this treatment scenario with little 
missing data.  A visual check of the video endoscopy results confirmed the records from the visit 
when the need for intervention was determined represented the worst case. 
 
For both primary endpoints, the ANCOVA results indicated that the S-8 sinus implant was 
statistically significantly better than the sham treatment.  For the nasal obstruction/congestion 
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score at Day 30, the difference in mean change from baseline to day 30 was -0.23 units 
(p=0.007).  For the bilateral polyp grade the difference in mean score was -0.35 units (p=0.007).  
The comparison for the secondary endpoint of interest to Dr. Paterniti, the percent of patients 
indicated for repeat ESS at day 90, also indicated the S-8 sinus implant was statistically 
significantly better than the sham treatment (p<0.001). 
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Table 4:  Efficacy Analysis Results (RESOLVE II)

All Treated (ITT)
S-8 Sinus 
Implant
N=201

Sham 
Procedure

N=99

Change from Baseline to Day 
30 in Nasal 
Obstruction/Congestion Score

0-3 scale
0 = No symptoms
3 = Severe symptoms

Baseline Mean (SD)

Day 30 Mean (SD)

Chg Day 30: Mean (SD)

LS (adjusted) Mean (SE)

LSM Diff. from Sham
95% CI of Diff.
2-sided p-value

2.36 (0.49)

1.56 (0.74)

-0.80 (0.73)

-0.81 (0.06)

-0.23
(-0.39, -0.06)

0.0074

2.35 (0.48)

1.79 (0.67)

-0.56 (0.62)

-0.58 (0.08)

Change from Baseline to Day
90 in Bilateral Polyp Grade by 
Indep. Panel
(Sum of two sinus scores)

0-4 scale
0 = No visible sinonasal polyps
4 = Sinonasal polyps completely 
obscure nasal cavity

Baseline Mean (SD)

Day 90 Mean (SD)

Chg Day 90: Mean (SD)

LS (adjusted) Mean (SE)

LSM Diff. from Sham
95% CI of Diff.
2-sided p-value

5.48 (1.13)

4.91 (1.43)

-0.56 (1.06)

-0.51 (0.10)

-0.35
(-0.60, -0.09)

0.0073

5.43 (1.01)

5.26 (1.38)

-0.15 (0.91)

-0.16 (0.12)

Percent Indicated for Repeat 
Ethmoid Sinus Surgery (ESS) 
at Day 90

N (%)
Diff. from Sham
95% CI of Diff.
2-sided p-value

78/201 (39%)
-24%

(-36%, -12%)
<0.001

62/99 (63%)

Source:  Clinical Study Report Tables 7, 8, 17; ADQS.xpt and ASFA.xpt datasets.

Based on the results, RESOLVE II does provide sufficient evidence to support the efficacy of the
S-8 sinus implant for the treatment of  polyps, in 
patients who have had ethmoid sinus surgery.
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3.2.2 RESOLVE (P500-1012)  
 
Study Design and Endpoints 

 
RESOLVE was a multicenter, randomized, single-blind, parallel group design.  The applicant 
considered it a Phase 2b study.  The study design, patient population, and treatment duration 
were similar in both studies.  In the RESOLVE study the primary endpoint regarding the nasal 
obstruction/congestion score was defined as change from baseline to Day 90 (rather than Day 30 
in RESOLVE II) and was assessed using a questionnaire at clinic visits rather than in an 
electronic daily diary.  The bilateral polyp grade endpoint was the same in both studies. 
 
The RESOLVE study did not show sufficient evidence of efficacy for either primary endpoint in 
the comparisons of the S-8 sinus implant to the sham treatment group.  At the End of Phase 2 
meeting, it was agreed that the planned RESOLVE II study could suffice as a single 
confirmatory study to support efficacy for this application.  The reason I mention this study is 
that the applicant is requesting that the results of the RESOLVE study be included in Section 14 
of the label, separately and combined with RESOLVE II. 
 
It is not appropriate to present results of the combined studies in Section 14.  If the RESOLVE 
study is discussed in that section, a brief statement, such as “A second study in 100 subjects (53 
T; 47 sham) did not show sufficient evidence of efficacy to conclude statistically significant 
differences between the groups.”  
 
I confirmed the applicant’s analyses of the two primary efficacy endpoints and the secondary 
endpoint of clinical interest, as shown in Table 5. 
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Table 5:  Applicant’s Efficacy Analysis Results (RESOLVE) 

 
All Treated (ITT) 

 S-8 Sinus 
Implant 

N=53 

Sham 
Procedure 

N=47 
 
Change from Baseline to Day 
90 in Nasal 
Obstruction/Congestion Score 
 
0-5 scale 
0 = No symptoms 
5 = As bad as it can be 

 
Baseline Mean (SD) 
 
Day 90 Mean (SD) 
 
Chg Day 90: Mean (SD) 
 
LS (adjusted) Mean (SE) 
 
LSM Diff. from Sham 
95% CI of Diff. 
2-sided p-value 
 

 
3.62 (1.18) 

 
2.31 (1.42) 

 
-1.33 (1.47) 

 
-1.17 (0.20) 

 
-0.40 

(-0.93, 0.13) 
0.14 

 
3.30 (1.16) 

 
2.62 (1.34) 

 
-0.67 (1.45) 

 
-0.77 (0.23) 

 
 
 

 
Change from Baseline to Day 
90 in Bilateral Polyp Grade by 
Indep. Panel 
(Sum of two sinus scores) 
 
0-4 scale 
0 = No visible sinonasal polyps 
4 = Sinonasal polyps completely 
obscure nasal cavity 
 

 
Baseline Mean (SD) 
 
Day 90 Mean (SD) 
 
Chg Day 90: Mean (SD) 
 
LS (adjusted) Mean (SE) 
 
LSM Diff. from Sham 
95% CI of Diff. 
2-sided p-value 
 

 
4.90 (0.92) 

 
4.12 (1.16) 

 
-0.76 (0.88) 

 
-0.74 (0.15) 

 
-0.32 

(-0.70, 0.06) 
0.10 

 
4.39 (1.45) 

 
4.00 (1.72) 

 
-0.38 (1.00) 

 
-0.42 (0.16) 

 
 
 

 
Percent Indicated for Repeat 
Ethmoid Sinus Surgery (ESS) 
at Day 90 a 

 
 
N (%) 
Diff. from Sham 
95% CI of Diff. 
 

 
 

25/53 (47%) 
-29% 

(-48%, -11%) 
 

 
 

36/47 (77%) 
 

Source:  Clinical Study Report Tables 5, 7, 18; ADQS.xpt and ASFA.xpt datasets. 
a Comparison tests on secondary endpoints were not performed because hypothesis tests of the primary 
endpoints were not statistically significant. 
 
 

3.3 Evaluation of Safety  
 
Dr. Paterniti completed the safety review for this study.  She did not request any additional safety 
analyses. 
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4.  FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
 

4.1 Age, Gender, Race, Asthma Status, and Baseline Percent Nasal Obs./Cong. 
 

I produced exploratory analyses for the primary efficacy endpoints by age group, gender, race, 
history of asthma, and baseline percent ethmoid sinus obstruction for the RESOLVE II study.  
(See Table 6).  I used the overall median for the baseline percent ethmoid sinus obstruction 
(V=74.5) to define the subgroups for that variable.  
 
Table 6:  Subgroup Analyses: (RESOLVE II) – Reviewer’s Results; ITT 

 
Change from Baseline to Day 30 in Nasal 
Obstruction/Congestion Score 
   N    
   Mean (SD) 

RESOLVE II 

S-8 Sinus Implant 
N=201 

Sham 
N=99 

Age group 
     ≤ 65 years 
 
     > 65 years 
 

 
 

 
N=173 

-0.81 (0.72) 
N=26 

-0.74 (0.80) 

 
N=88 

-0.56 (0.63) 
N=9 

-0.57 (0.58) 

Sex 
     Female 
 
     Male 

  
N=74 

-0.82 (0.78) 
N=125 

-0.79 (0.70) 

 
N=42 

-0.59 (0.62) 
N=55 

-0.53 (0.61) 

Race 
     Caucasian 
 
     Non-Caucasian     

  
N=162 

-0.83 (0.74) 
N=37 

-0.67 (0.66) 

 
N=78 

-0.60 (0.62) 
N=19 

-0.39 (0.59) 

History of Asthma 
     Yes 
 
     No 

  
N=146 

-0.82 (0.72) 
N=53 

-0.74 (0.75) 

 
N=59 

-0.55 (0.56) 
N=38 

-0.58 (0.71) 

Baseline percent ethmoid sinus 
obstruction (Median = 74.5) 
      50th percentile 
 
      50th percentile 
 
 

  
 

N=93 
-0.66 (0.71) 

N=106 
-0.92 (0.73) 

 
 

N=57 
-0.57 (0.61) 

N=40 
-0.54 (0.64) 
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Table 6 (cont.):  Subgroup Analyses: (RESOLVE II) – Reviewer’s Results; ITT 
 

Change from Baseline to Day 90 
Bilateral Polyp Score 
   N    
   Mean (SD) 

 

S-8 Sinus Implant 
N=201 

Sham 
N=99 

Age group 
     ≤ 65 years 
 
     > 65 years 
 

  
N=169 

-0.59 (1.07) 
N=26 

-0.35 (0.98) 

 
N=89 

-0.08 (0.84) 
N=8 

-0.90 (1.28) 

Sex 
     Female 
 
     Male 

  
N=73 

-0.47 (1.10) 
N=122 

-0.61 (1.04) 

 
N=42 

-0.09 (0.89) 
N=55 

-0.19 (0.92) 

Race 
     Caucasian 
 
     Non-Caucasian     

  
N=159 

-0.58 (1.04) 
N=36 

-0.46 (1.13) 

 
N=78 

-0.16 (0.92) 
N=19 

-0.10 (0.88) 

History of Asthma 
     Yes 
 
     No 

  
N=143 

-0.56 (1.02) 
N=52 

-0.55 (1.07) 

 
N=61 

-0.13 (0.89) 
N=36 

-0.17 (0.95) 

Baseline percent ethmoid sinus 
obstruction (Median = 74.5) 
      50th percentile 
 
      50th percentile 
 
 

  
 

N=91 
-0.62 (1.19) 

N=104 
-0.50 (0.93) 

 
 

N=57 
-0.16 (0.95) 

N=40 
-0.14 (0.86) 

 
  Source: Reviewer 
 
Among the age, gender, and race subgroups there were no notable differences.  Results were 
consistently favorable in the S-8 sinus implant group. 
 
The applicant noted that the treatment groups were unbalanced on two baseline clinical 
characteristics:  history of asthma, and baseline percent ethmoid sinus obstruction characteristics.  
I tested for potential confounding with the treatment group using the ANCOVA models from the 
primary analyses with added terms for each baseline characteristic and the interaction.  These 
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showed no significant treatment by baseline characteristic interactions.  These random 
imbalances between the treatment groups have no impact on the conclusions from this study.

5. SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

There were no notable statistical issues in my review of this application.  The conclusions 
regarding efficacy rely on the results of the RESOLVE II study.  This was discussed with 
DPARP at the End of Phase 2 meeting, and was conducted as planned.  The results from this 
study are consistent across primary and secondary endpoints in favor of the S-8 sinus implant 
versus the sham-control group.

5.2 Conclusions and Recommendations

This application contains one prospectively planned, multicenter, randomized, single-blind, 
sham-controlled clinical study to provide evidence of efficacy for the S-8 sinus implant as a 
treatment for  polyps, in adults who have had 
prior ethmoid sinus surgery. It was appropriately designed in the desired patient population.  
Both primary efficacy endpoints showed statistically significant differences versus the sham-
control group, as did the clinically important secondary endpoint. Based on the consistent results 
from the RESOLVE II study there is sufficient evidence to support the efficacy of the S-8 sinus 
implant for the indication of
polyps, in patients who have had ethmoid sinus surgery.

5.3 Labeling Review

The applicant originally proposed the following indication statement:

“<PROPRIETARY NAME> Sinus Implant (mometasone furoate 1350 mcg) is a corticosteroid-eluting 
implant indicated for the treatment of  polyps, in patients ≥
18 years of age who have had ethmoid sinus surgery.”

The clinical review team requested the following indication instead:
“<PROPRIETARY NAME> Sinus Implant is a corticosteroid-eluting (mometasone furoate) implant 
indicated for the treatment of nasal polyps, in patients ≥ 18 years of age who have had ethmoid sinus 
surgery.”

The Sinuva tradename has been approved.

The Clinical Studies section (Section 14) of the proposed label included descriptions of both the 
RESOLVE and RESOLVE II studies, listed multiple secondary endpoints for each, and 
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presented the primary efficacy results separately and combined.  Group means, standard 
deviation, and p-values were presented in the text and tables for most comparisons. 
 
My suggested revisions for Section 14 are: 
 

 The RESOLVE study should not be presented as if it provides any confirmatory evidence 
of efficacy. Reference to the RESOLVE study in Section 14 should be limited to a few 
sentences describing the study and noting it did not show statistical significance for the 
efficacy comparisons.  Group means, etc. should not be presented. 

 
 Statistical results such as group means, standard deviations, treatment differences, and 

confidence intervals, can be presented in a table or in the text, but preferably not both.   
 
 P-values should not be included in the label for any of the efficacy comparisons.  It is 

sufficient to describe the results of the primary efficacy endpoints as statistically 
significant in the text. 
 

 Dr. Paterniti selected a single secondary endpoint, the proportion of patients indicated for 
repeat ESS at Day 90, as being clinically relevant.  I agree that this can be included, with 
descriptive statistics, but would prefer that statistical significance not be mentioned. 

 
 
The clinical review team agrees with these suggested revisions and have made these changes in 
the on-going label negotiations with the applicant. 
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STATISTICAL REVIEW AND EVALUATION
FILING REVIEW OF AN NDA

NDA #: 209-310/ 0001

Related IND #: 116042

Product Name: S8 Sinus Stent 

Indication(s):
Treatment of
polyps, in patients ≥ 18 years of age who have had ethmoid 
sinus surgery

Applicant: Intersect ENT

Dates:
Received: March 7, 2017
PDUFA: January 5, 2018
Primary Review Due Date: November 29, 2017

Review Priority: Standard

Biometrics Division: Division of Biometrics II

Statistical Reviewer: Kate Meaker, M.S.

Concurring Reviewers: Shanti Gomatam, Ph.D.

Medical Division: Division of Pulmonary, Allergy, and Rheumatology Products 
(DPARP)

Clinical Team: Miya Paterniti, M.D.; Banu Karimi-Shah, M.D.

Project Manager: Phuong Nina Ton 

1. Summary of Efficacy/Safety Clinical Trials to be Reviewed

This submission includes two clinical studies to support the efficacy of the S8 Sinus Implant for 
the indication of treatment of  polyps, in adults 
who have had ethmoid sinus surgery (See Table 1 for details).  Study P500-1012, referred to as 
RESOLVE, is a Phase 2/3, randomized, double-blind, placebo (sham)-control, parallel arm study.  
Study P500-1113, referred to as RESOLVE II, is a Phase 3, randomized, double-blind, placebo 
(sham)-control, parallel arm study.  
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Table 1: Summary of trials to be reviewed

Trial ID Design* Treatment/ 
Sample Size

Endpoint/Analysis Preliminary 
Findings

P500-1012
(RESOLVE)

MC, R, PG, PC 
trial ;

Surgeon is not 
blinded; 
Patient, study 
staff conducting 
symptom 
scoring, and 
panel assessing 
video endoscopy 
are all blinded.

 (90 days)

S8 Sinus 
implant  
N=53

Sham N=47

Two Primary endpts: 
Change from Baseline 
to Day 90 Nasal 
Obstruction/Congestion 
(0-5 scale);

Change from baseline to 
Day 90 in
bilateral polyp grade 
(independent, blinded 
panel of sinus 
surgeons)

Did not show 
superiority vs. 
Sham

NO/C  (p=0.137)

Polyp grade 
(p=0.099)

Must win on both 
to get indication

P500-1113
(RESOLVE II)

MC, R, PG, PC 
trial ;

Surgeon is not 
blinded; 
Patient, study 
staff conducting 
symptom 
scoring, and 
panel assessing 
video endoscopy 
are all blinded.

 (90 days)MC, R, 
DB, PG, PC trial ;
 (90 days)

S8 Sinus 
implant  
N=201

Sham N=99

Two Primary endpts: 
Change from Baseline 
to Day 30 Nasal 
Obstruction/Congestion 
(Daily diary; 0-3 scale);

Change from baseline to 
Day 90 in
bilateral polyp grade 
(independent, blinded 
panel of sinus 
surgeons)

Showed 
Superiority vs. 
Sham for both 
endpoints:

NO/C (p=0.0074)
  
Polyp grade 
(p=0.0073)

Must win on both 
to get indication

* MC: multi-center, R: randomized, PG: parallel group, PC: placebo-controlled, AC: active-controlled

Additional Notes:

Study P500-1012 (RESOLVE)
• Conducted Jan. 2013 – May 2014
• 19 US sites

Study P500-1113 (RESOLVE II):
• Conducted December 2014 – August 2016
• 40 US sites
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2. Assessment of Protocols and Study Reports

Table 2: Summary of Information Based Upon Review of the Protocols and the 
Study Reports

Content Parameter Response/Comments
Designs utilized are appropriate for the indications 
requested.

yes

Endpoints and methods of analysis are specified in the 
protocols/statistical analysis plans.

yes

Interim analyses (if present) were pre-specified in the 
protocol with appropriate adjustments in significance 
level.  DSMB meeting minutes and data are available.

NA

Appropriate details and/or references for novel 
statistical methodology (if present) are included (e.g., 
codes for simulations).

NA

Investigation of effect of missing data and discontinued 
follow-up on statistical analyses appears to be adequate.

No; See information requests 
regarding missing data 
imputation.

3. Electronic Data Assessment

Table 3: Information Regarding the Data
Content Parameter Response/Comments
Dataset location \\cdsesub1:NDA209310/0001/m5/datasets

Were analysis datasets provided? Yes

Dataset structure (e.g., SDTM or ADaM) ADAM and SDTM 

Are the define files sufficiently detailed? yes

 List the dataset(s) that contains the primary 
endpoint(s)

ADQS.xpt; ADFA.xpt

Are the analysis datasets sufficiently structured 
and defined to permit analysis of the primary 
endpoint(s) without excess data manipulation?  

Yes

Are there any initial concerns about site(s) that 
could lead to inspection? If so, list the site(s) that 
you request to be inspected and the rationale.

No

Safety data are organized to permit analyses 
across clinical trials in the NDA/BLA. Yes
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4. Filing Issues

Table 4: Initial Overview of the NDA/BLA for Refuse-to-file (RTF):
Content Parameter Yes No NA Comments
Index is sufficient to locate necessary 
reports, tables, data, etc. √
ISS, ISE, and complete study reports are 
available (including original protocols, 
subsequent amendments, etc.)

√
Safety and efficacy were investigated for 
gender, racial, and geriatric subgroups 
investigated.

√ In ISE; Each study 
shown separately.

Data sets are accessible, sufficiently 
documented, and of sufficient quality 
(e.g., no meaningful data errors).

√
Application is free from any other 
deficiency that render the application 
unreviewable, administratively 
incomplete, or inconsistent with 
regulatory requirements

√
IS THE APPLICATION FILEABLE FROM A STATISTICAL PERSPECTIVE? Yes
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5. Comments to be Conveyed to the Applicant

5.1. Refuse-to-File Issues

None

5.2. Information Requests/Review Issues

The following should be requested from the applicant:

1. Provide the Statistical Analysis Plan (SAP) versions 1 and 2 for RESOLVE II study.  Clarify 
when the multiplicity adjustment for secondary efficacy endpoints (Section 8.6) was 
added to the plan.  Also specify the date the dataset was locked and when it was 
unblinded.

2. For RESOLVE and RESOLVE II studies, provide a dataset with indicator variables for 
subjects who had steroid or surgical interventions as described in Section 8.3 of the 
protocols regarding intervention-adjusted values for the statistical analyses. Provide the 
study day on which the intervention occurred, and the study day of the efficacy 
assessments used for the “adjusted” values.

3. Clarify if there were treatment discontinuations due to dislodgment or disintegration of 
device, or any other reason. Indicate how these are captured in your datasets and 
whether (and how) the number of days to treatment discontinuation or withdrawal is 
captured in your datasets.

4. Provide sensitivity analysis applying Worst Observation Carried Forward (WOCF) 
imputation for all subjects who had steroid or surgical interventions.

5. Provide a tipping point analysis to determine how missing data could impact the 
conclusion in each study. The tipping point analyses should target the de facto estimand 
and therefore include all observed data regardless of treatment adherence. The analyses 
should be two-dimensional, i.e., should include scenarios where dropout on the 
treatment arm have worse outcomes than dropout on the control arm. The goal is to 
explore the plausibility of missing data assumptions under which the conclusions 
change, i.e., under which there is no longer evidence of a treatment effect.
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