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registration is sought for the dual combination product as well as one of the monocomponents, 
the data supporting the efficacy and safety of both Fp and FS can be found across all six studies.  
Therefore, the data for these two NDAs will be covered by this single review. 

Summary of Clinical Findings 

Summary of Efficacy 

Fp MDPI (will be referred to as Fp) is proposed for the maintenance treatment of asthma as 
prophylactic therapy in patients 12 years of age and older. FS MDPI (will be referred to as FS) is 
proposed for the treatment of asthma in patients 12 years of age and older. The program 
consisted of 6 key studies: two 12-week Fp dose-ranging studies (201 and 202), a single dose 
salmeterol dose-ranging study (FSS-201) , two 12-week efficacy and safety studies (301 and 
30017) which included the usual factorial design to support the efficacy and safety the FS 
combination product, and a 26-week long-term safety study (305). Study 305 will be discussed in 
the Summary of Safety. 

The Fp dose-ranging studies (201 and 202) were 12-week, randomized, double-blind, placebo 
and active-controlled studies that included the low (50 mcg), mid (100 mcg), and high (200 mcg) 
Fp doses and ranged from 12.5 to 400 mcg. The low (50 mcg) and mid (100 mcg) Fp doses were 
included in both Studies 201 and 202, while the high dose (200 mcg) was included only in Study 
202. The comparator for Study 201 was Flovent Diskus 100 mcg (the marketed mid-dose) and 
the comparator for Study 202 was Flovent Diskus 250 mcg (the marketed high-dose). The 
salmeterol dose-ranging study (FSS-201) was a single-dose, double-blind (with the exception of 
the open-label active-control arm), placebo-controlled, dose-ranging study of salmeterol (0 to 50 
mcg) compared to Advair 100 mcg/50 mcg. 

For Study 201, which included the proposed low (50 mcg) and mid (100 mcg) doses of Fp, no Fp 
dose was significantly different than Flovent Diskus 100 mcg (the marketed mid-dose). All 
doses, with the exception of the lowest (12.5 mcg) were significantly different than placebo. The 
point estimate for the primary endpoint of FEV1 change from baseline to Week 12 for Flovent 
Diskus 100 mcg (234 mL; 95% CI (162 mL, 306 mL)) was between the Fp 12.5 mcg (189 mL; 
95% CI (112 mL, 266 mL)) and Fp 25 mcg (268 mL; 95% CI (194 ML, 343 mL)). The proposed 
mid-dose for Fp (100 mcg) trended toward a larger improvement in FEV1 at Week 12 (295 mL; 
95% CI (219 mL, 371 mL)) compared to marketed mid-dose for Flovent Diskus (100 mcg). 
Notably, the 25 mcg dose is proposed for the pediatric studies in 4-11 year olds. These results 
support the proposed Fp low (50 mcg) and mid (100 mcg) doses. 

For Study 202, which included all 3 proposed doses (50, 100, and 200 mcg) no Fp dose was 
significantly different than Flovent Diskus 250 mcg (the marketed high-dose). Only the Fp 200 
mcg dose was significantly different from placebo and is the proposed high-dose for Fp. The 
point estimate for the primary efficacy endpoint of FEV1 change from baseline to Week 12 for 
Flovent Diskus 250 mcg (145 mL; 95% CI (79 mL, 210 mL)), was between the Fp 100 mcg (100 
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mL; 95% CI (37 mL, 163 mL)) and Fp 200 mcg (148 mL; 95% CI (81 mL, 214 mL)). These 
results support the proposed Fp high dose at 200 mcg. 

The exploration for salmeterol dose response was evaluated in study FSS-201. Study FSS-201 
was a single-dose, cross-over study with 4 doses of salmeterol (6.25, 12.5, 25, and 50 mcg) 
combined with a fixed dose of fluticasone propionate (100 mcg) delivered as fluticasone 
propionate/salmeterol inhalation powder (FS). The comparators were Flovent Diskus 100 mcg 
(considered the 0 mcg salmeterol dose), and Advair 100 mcg/50 mcg. The maximum dose of 50 
mcg is the dose of salmeterol that is currently marketed in Advair Diskus. The baseline-adjusted 
FEV1 AUC 0-12 hours demonstrated a dose-related increase in baseline adjusted FEV1 AUC 0­
12. The primary endpoint for FS 100/50 mcg was significantly higher than Advair 100/50 mcg 
by 58 mL (95% CI (22 ml, 94 mL)). Advair 100/50 mcg was most closely comparable to FS 
100/12.5 mcg (249 mL), with the smallest difference (3 mL; 95% CI (-32 mL, 39 mL)). The 12.5 
mcg dose is the proposed fixed dose of salmeterol. 

Studies 301 and 30017 were 12-week, randomized, double-blind, placebo-controlled studies of 3 
doses of ICS (fluticasone propionate: 50, 100, and 200 mcg) with and without a fixed dose of 
LABA (salmeterol: 12.5 mcg) compared to placebo in 1375 patients (Study 301: n= 647, about 
130 per treatment arm; Study 30017: n=728, about 145 per treatment arm) with persistent 
asthma. Study 301 included the low (50 mcg) and mid (100 mcg) doses of Fp and Study 30017 
included the mid (100 mcg) and high (200 mcg) doses of Fp. 

The patients enrolled in studies 301 and 30017 were predominantly female (58%), Caucasian 
(80%), and never smokers (86%), with a mean age of 43 years (range 12-86). Subjects had a 
mean FEV1 of 2.1L (66% predicted) and an FEV1/FVC ratio of 67%.  About half of the patients 
were on ICS (57%) and the other half were on ICS/LABA (43%) therapy. The ICS strength was 
not reported. 

For Study 301, out of the 647 subjects that were randomized, 93% (n=602) completed the study. 
The placebo group had the largest number of discontinued subjects (13%, n=17), predominantly 
for adverse events (which included asthma). All treatment arms (Fp 50 mcg twice daily (BID), 
Fp 100 mcg BID, FS 50/12.5 mcg BID, and FS 100/12.5 mcg BID) showed a significant 
improvement in the change from baseline in trough FEV1 at Week 12 compared to placebo. The 
treatment differences were 119 mL (95% CI (25 mL, 212 ml)), 151 mL (95% CI (57 mL, 244 
mL)), 266 mL (95 % CI (172 mL, 360 mL)) and 262 mL (95% CI (168 mL, 356 mL)), 
respectively. FS 50/12.5 mcg showed a significant improvement compared to Fp 50 mcg 
(treatment difference 147 mL (95% CI (53 mL, 242 mL)) and Fp 100 mcg (treatment difference 
115 mL (95% CI (21 mL, 210 mL)). FS 100/12.5 mcg also showed a significant improvement 
compared to Fp 100 mcg (treatment difference 111 mL (95% CI (17 mL, 206 mL)). Study 301 
demonstrated the efficacy of two doses of Fp (50 and 100 mcg) over placebo; it also 
demonstrated the efficacy of the low and mid-dose combination of FS (50/12.5 mcg and 100 
mcg/12.5 mcg) over placebo and over the individual Fp monocomponents at the same and higher 
ICS strengths. 
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For Study 30017, out of the 728 subjects that were randomized, 89% (n=650) completed the 
study. The placebo group had the largest number of discontinued subjects (26%, n=38), mainly 
for disease progression (12%, n=18). All treatment arms (Fp 100 mcg BID, Fp 200 mcg BID, FS 
100/12.5 mcg BID, and FS 200/12.5 mcg BID) showed a significant improvement in the change 
from baseline in trough FEV1 at Week 12 compared to placebo. The treatment difference was 
123 mL (95% CI (38 mL, 208 mL)), 183 mL (95% CI (98 mL, 268 mL)), 274 mL (95 % CI 189 
mL, 360 m)) and 276 mL (95% CI 191 mL, 361 mL)), respectively. FS 100/12.5 mcg showed a 
significant improvement compared to Fp 100 mcg (treatment difference 152 mL (95% CI (66 
mL, 237 mL)) and Fp 200 mcg (treatment difference 92 mL (95% CI (6 mL, 177 ml)). FS 
200/12.5 mcg also showed a significant improvement compared to Fp 200 mcg (treatment 
difference 93 mL (95% CI (9 mL, 178 ml)). Study 30017 demonstrated the efficacy of the mid 
and high doses of Fp (100 mcg and 200 mcg) over placebo; it also demonstrated the efficacy of 
the mid- and high-dose combination of FS (100/12.5 mcg and 200/12.5 mcg) over placebo and 
the Fp monocomponents of similar and higher ICS strengths. 

For both Studies 301 and 300017, there were no statistical comparisons within the Fp doses and 
FS doses. The point estimates did show a dose-response for the Fp doses, but not between the FS 
doses. The co-primary endpoint in the serial spirometry subset of patients (n=312 for each study) 
of the standardized baseline-adjusted FEV1 AUC 0-12h at Week 12 was generally similar to the 
results for the change from baseline in trough FEV1. The main difference was that the Fp 50 and 
100 mcg doses did not show a dose response for their improvement over placebo. 

The sensitivity analyses (cumulative proportion of responder analysis graph, tipping point, and 
multiple imputations under an assumption of missing not at random for those patients who 
withdrew due to worsening asthma) supported the primary and co-primary endpoint conclusions. 

A subgroup analysis was performed by the sponsor by sex, age group (12 to 17, 18 to 64, and ≥ 
65 years), race (white, black, and other), and by geographic region (USA and non-USA) based 
on the pooled FAS population. Overall, the subgroup analyses were consistent with the primary 
analysis, although no study was powered to detect difference in subgroups. 

The key secondary endpoint was the time to 15% and 12% improvement from baseline in FEV1 
post dose at baseline in the serial spirometry subset. For Study 301, 70% (n=39) and 57% (n=35) 
of the subjects in the FS 50/12.5 mcg and FS 100/12.5 mcg improved their FEV1 by 15% from 
baseline on Day 1, respectively. Of those subjects, the median time to an FEV1 improvement of 
15% was 1.3 hours and 4.3 hours, respectively. Slightly more subjects achieved a 12% 
improvement in FEV1 on day 1 and the median time was slightly shorter than for 15%. A dose 
response was observed for both 15% and 12% time to improvement for the FS treatment arms 
(not evaluated for the Fp treatment arms). For Study 30017, 62% (n=36) and 81% (n=55) of the 
subjects on FS 100/12.5 mcg and FS 200/12.5 mcg improved their FEV1 by 15% from baseline 
on Day 1, respectively. Of those subjects, the median time to an FEV1 improvement of 15% was 
0.9 hours and 0.8 hours, respectively. Slightly more subjects achieved a 12% improvement in 
FEV1 on day 1 and the median time was slightly shorter than for 15%. A dose response was not 
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observed for either a 15% or 12% time to improvement in post-dose FEV1 on day 1 from 
baseline. 

Other secondary endpoints included peak expiratory flow (PEF), asthma symptom score, 
albuterol use, time to withdrawal for worsening asthma, and asthma quality of life questionnaire 
(AQLQ). Overall the secondary endpoints were supportive of the primary endpoint. The FS 
combination was not consistently superior to Fp, with the exception of the peak expiratory flow 
rate endpoint. A dose response was generally present with the exception of albuterol use in Fp 
100 mcg compared to 200 mcg and AQLQ scores in the FS 100/12.5 mcg compared to FS 
200/12.5 mcg. 

Overall, efficacy for Fp 50 mcg, 100 mcg, and 200 mcg one inhalation BID and for FS 50/12.5 
mcg, 100/12.5 mcg, and 200/12.5 mcg one inhalation BID for the treatment of asthma in patients 
aged 12 years and older has been demonstrated. Fp 50 mcg was supported by Studies 201, 202, 
and 301, Fp 100 mcg was supported by Studies 201, 202, 301, and 30017, Fp 200 mcg was 
supported by Studies 202 and 30017, FS 50/12.5 mcg was supported by Study 301, FS 100/12.5 
mcg was supported by both Studies 301 and 30017, and FS 200/12.5 mcg was supported by 
Study 30017. 

Studies 201, 202 and FS-201 supported the dose selection of both fluticasone propionate and 
salmeterol. Studies 301 and 30017 demonstrated the difference in the primary endpoint of 
change from baseline in trough FEV1 at Week 12 for all treatment arms compared to placebo, 
with a dose-response between doses of Fp and a statistically significant improvement in the 
combination of the ICS/LABA (FS) compared to the ICS (Fp) of the same or higher dose. The 
co-primary efficacy endpoint of standardized baseline-adjusted FEV1 AUC 0-12h at Week 12 in 
the serial spirometry subset of patients showed similar results. Efficacy is further supported by 
the key secondary endpoint of time to 15% and 12% improvement from baseline in FEV1 and 
the other secondary endpoints of PEF, asthma symptom score, albuterol use, time to withdrawal 
for worsening asthma, and AQLQ. 

Summary of Safety 

The safety profile for inhaled fluticasone propionate and salmeterol in this patient population is 
well-known, as they have been marketed for the treatment of asthma as Flovent Diskus (50 mcg, 
100 mcg, and 250 mcg) 2-4 inhalations twice daily and in combination as Advair Diskus (100/50 
mcg, 250/50 mcg, and 500/50 mcg) one inhalation twice daily at higher doses than Fp and FS 
since 1994 (Flovent Diskus) and 2000 (Advair Diskus). Moreover, ICSs have been used for 
treatment of asthma since 1987 and other ICS/LABAs have also been marketed since Advair was 
approved. 

The safety evaluation for Fp and FS relies on the pooled results of the four 12-week studies (201, 
202, 301, and 30017). The 26-week long-term extension study (305) provides supportive safety 
data. The mean exposure range for the four 12-week studies was 68-84 days, with the lowest 
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exposure in the placebo group (most early discontinuations in the placebo group were due to 
asthma adverse events and disease progression). 

Dose response for safety was evaluated for Fp with doses from 12.5 to 400 mcg. The salmeterol 
dose response to safety was evaluated separately in Study FSS-201 (single doses ranging from 0 
to 50 mcg). No dose response for any adverse event was noted, with the exception of oral 
candidiasis, which is a known dose-dependent safety concern for ICS. 

One death was reported due to fulminant liver failure, in Study 30017. The event occurred in a 
44 year old black female after receiving FS 100/12.5 mcg (one inhalation twice daily) for 37 
days and starting a new herbal supplement (moringa oleifera) on Day 22. This is a potential case 
of Hy’s law; however it is confounded by the use of an herbal supplement. Her liver function 
tests continued to be elevated and she died on day 72. 

The overall occurrence of serious adverse events (SAEs) was equally distributed across treatment 
groups (0% – 2%). The only SAE that occurred in more than one patient was asthma 
exacerbation. Asthma exacerbation was reported in 4 (1%) patients in the placebo arm and 1 
(1%) patient in the FS 200/12.5 mcg treatment arm. 

Discontinuations due to AEs were balanced across treatment groups. Bronchitis, upper 
respiratory infection, asthma, cough, and dysphonia occurred in more than one patient. More 
patients discontinued due to asthma in the placebo group (n=5 (1%)) compared to the treatment 
groups (n=2 (<1%)). 

The sponsor analyzed adverse events that were considered specific primary safety concerns for 
Fp and FS based on the known safety profile of these drugs in combination. The categories 
chosen for analyses were based on the warning and precautions in available prescribing 
information and included oral candidiasis, paradoxical bronchospasm and upper airway 
symptoms, immediate hypersensitivity reactions, immunosuppression, hypercorticism and 
adrenal suppression, reduction in bone mineral density, effect on growth, hypokalemia and 
hyperglycemia, potential cardiovascular effects, potential central nervous system effects, 
glaucoma and cataracts, and eosinophilic conditions and Churg-Strauss syndrome. Bone mineral 
density measurements, and formal hypothalamic–pituitary–adrenal (HPA) axis and growth 
studies were not included in this clinical development program as the systemic exposure for 
these proposed products are lower or similar to the marketed products. Urinary cortisol was 
collected in Studies 202 and 305 and was consistent with the known effects of ICS on the HPA 
axis. EKGs were measured at baseline and Week 12 for the 4 pivotal studies (201, 202, 301, and 
30017). For those studies which included FS treatment arms, the EKG results were consistent 
with the know safety profile of inhaled LABAs. Overall, the incidence of adverse events reported 
in these categories were consistent with the know safety profile of the marketed forms of inhaled 
fluticasone propionate and fluticasone propionate/salmeterol combination. 

The incidence of adverse events was reported similarly across treatment groups. 
Nasopharyngitis, headache, upper respiratory infection, cough, oral candidiasis, and back pain 
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were the most frequent adverse events, occurring in 3% or more subjects in any treatment group. 
The incidence of oral candidiasis was dose-dependent. As with other ICSs, to reduce the risk of 
oral candidiasis patients are advised to rinse their mouth with water without swallowing after 
inhalation for ICS medications. 

Although clinical labs were not collected for the Studies 301 and 30017, one death occurred in 
Study 30017 due to fulminant liver failure. In study 201 and 202, liver function tests were 
measured at screening and at Week 12. One subject on Fp 100 mcg had normal baseline liver 
function tests and elevated liver function tests at Week 12 (AST ≥ 10x ULN, ALT ≥ 5 x ULN, 
bilirubin within normal limits). In combination with death due to fulminant liver failure 
confounded by herbal supplement use, this report of highly elevated AST and ALT will need to 
be considered when finalizing the prescribing information. 

Subgroup analyses for four 12-week studies included gender, age, race, and geographic location 
(US vs. non-US). Overall, there was no apparent difference in the safety profile by these 
subgroups. 

A total of 9 subjects become pregnant during this clinical development program. Prior to the 
introduction of the updated PLLR format, the reference listed drug for both Fp and FS were 
considered pregnancy category C. The pregnancy adverse events and outcomes for the Fp and FS 
clinical studies are consistent with the know safety profile of fluticasone propionate and 
salmeterol. 

The long-term (26-week), open-label safety study (Study 305) was consistent with the safety 
results of four 12-week studies. 

Overall, the safety database is adequate to assess the safety of fluticasone propionate and 
fluticasone propionate/salmeterol in the novel MDPI device. The safety profile for Fp and FS are 
consistent with the know safety profile for the products alone and in combination. The potential 
Hy’s law case and the case of elevated liver enzymes and will need to be considered further 
when finalizing the prescribing information. The safety findings should be factored into the risk-
benefit assessment of Fp and FS for the treatment of asthma. 

Risk-Benefit Assessment 

The Fp and FS clinical development program has demonstrated robust efficacy for Fp 50 mcg, 
100 mcg, and 200 mcg and for FS 50/12.5 mcg, 100/12.5 mcg, and 200/12.5 mcg one inhalation 
twice daily in a novel multidose dry powder inhaler for the treatment of asthma in patients 12 
years of age and older. The safety profile is similar to the currently marketed inhaled fluticasone 
propionate and fluticasone propionate/salmeterol combination products. The risk-benefit 
supports the approval of these lower doses of inhaled fluticasone propionate and salmeterol in a 
novel dry powder inhalation device for the treatment of asthma. 
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acting 
bronchodilator 
(ICS/LABA) 

Fluticasone propionate/salmeterol 
xinafoate Diskus/HFA Advair 2000 

Immunomodulators 
Omalizumab Xolair (anti-IgE) 2003 
Mepolizumab Nucala (anti-IL5) 2015 
Reslizumab Cinqair (anti-IL5) 2016 

Long-acting 
muscarinic 
antagonist 

Tiotropium Bromide Spiriva Respimat 2015* 

Leukotriene 
modifiers 

Montelukast Singulair 1998 
Zafirlukast Accolate 1996 

Zileuton Zyflo 1996 
Xanthines Theophylline Multiple -
DPI = dry powder inhaler, HFA = hydrofluoroalkane 
*Approved for treatment of chronic obstructive lung disease in 2004 

2.3 Availability of Proposed Active Ingredient in the United States 

Fp MDPI contains the same active ingredient as Flovent Diskus (GlaxoSmithKline) which is 
marketed at 50, 100, and 250 mcg doses. Flovent Diskus is dosed at 2-4 inhalations twice daily 
for patients 12 years of age and older. Fluticasone propionate is also available as Flovent HFA 
(GlaxoSmithKline), marketed at 44, 110, and 220 mcg, dosed at 2 inhalations twice daily for 
patients 12 years of age and older. Both Flovent Diskus and Flovent HFA are approved for the 
maintenance treatment of asthma as prophylactic therapy. Flovent Diskus and HFA are approved 
for adults and children down to 4 years of age. Children ages 4 to < 12 years are recommended to 
use 1-2 inhalations twice daily for Flovent Diskus and 2 inhalations twice daily for Flovent HFA. 

Fluticasone propionate is also available for the treatment of seasonal and perennial allergic and 
non-allergic rhinitis, as FLONASE (fluticasone propionate nasal spray, GlaxoSmithKline), 
marketed at 50 mcg/spray, dosed at 2 sprays/ nostril once daily (200 mcg total daily dose), down 
to 4 years of age. 

FS MDPI contains the same active ingredient as Advair Diskus (GlaxoSmithKline) which is 
marketed at 100/50, 250/50, and 500/50 mcg doses. The combination of fluticasone propionate 
and salmeterol is also available as Advair HFA (GlaxoSmithKline). Advair HFA is marketed as 
45/21, 115/21, and 230/21mcg. Advair Diskus and HFA are dosed as 1 inhalation twice daily for 
the treatment of asthma. Advair Diskus is approved down to age 4 and Advair HFA is approved 
down to age 12. 

The dosing of the available inhaled products (Flovent Diskus, Flovent HFA, Advair Diskus, and 
Advair HFA) compared to the proposed product is summarized in Table 2. 
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week treatment period). We asked for a landmark endpoint (change from baseline at 12 weeks) 
to ensure that there was not a decrease in the treatment response over time. 

After reviewing the final statistical analysis plan, submitted September 2015, we recommended 
that the ITT population (all randomized subjects) be used for the primary analysis. Teva used the 
full analysis set (all subjects randomized subjects who received at least 1 dose of study drug 
AND had at least 1 post baseline trough FEV1 assessment) for the primary endpoint as the 
results were already unblinded. The primary endpoint analysis was also conducted in the ITT 
population for supportive efficacy. 

Teva marketed ProAir RespiClick, approved in March 2015, which uses a similar device to the 
proposed Fp and FS MDPIs. ProAir RespiClick is a short-acting beta-agonist (albuterol sulfate) 
inhalation powder approved for the treatment or prevention of bronchospasm in patients 4 years 
of age and older with reversible obstructive airway disease. The RespiClick spacer study was 
performed with the ProAir RespiClick and notes that a spacer cannot be used with the 
RespiClick device. This study was conducted because the RespiClick device is similar in 
appearance to a metered dose inhaler (MDI) which is frequently used with a spacer. The Fp and 
FS MPDI will also include in the label that a spacer cannot be used based on the results of the 
ProAir RespiClick spacer study. 

2.6 Other Relevant Background Information 

There is no further relevant background information. 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

This submission was appropriately indexed and complete to permit review. A high level DSI 
audit of the sponsor has been completed.  While the final review is pending, preliminary reports 
indicate that there are no inspection issues which require action. 

3.2 Compliance with Good Clinical Practices 

The Applicant certified that all clinical investigations in theses NDAs were performed in 
compliance with the principles of the Declaration of Helsinki, and studies in the US conducted 
under INDs 108838 and 72240 were conducted in compliance with 21 CFR Subchapter D, part 
312, part 50, and part 56. All study site personnel received training on all aspects of the conduct 
of the studies and in good clinical practices (GCP). 
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3.3 Financial Disclosures 

The Applicant’s compliance with the Final Rule on Financial Disclosure by Clinical 
Investigators is attested to in Module 1.3.4 of these NDA applications. Details of the financial 
disclosure are outlined below: 

Covered Clinical Studies:  FpS-AS-101, FpS-AS-102, 201, 202, FSS-AS-10042, FSS-201, 301, 
30017, and 305. 

Was a list of clinical investigators provided:  Yes No (Request list from 
applicant) 

Total number of primary investigators identified: 158 

Number of investigators who are sponsor employees (including both full-time and part-time 
employees):  0 

Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 
6 

If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)): 

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study: 0 

Significant payments of other sorts:  3 

Proprietary interest in the product tested held by investigator:  0 

Significant equity interest held by investigator in sponsor of covered study: 3 

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes No (Request details from 
applicant) 

Is a description of the steps taken to 
minimize potential bias provided: 

Yes No (Request information 
from applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 

Is an attachment provided with the 
reason: 

Yes No (Request explanation 
from applicant) 

No potentially conflicting financial interests were identified. 
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4.4.1 Mechanism of Action 

Fluticasone Propionate: Fluticasone propionate is a synthetic trifluorinated corticosteroid with 
anti-inflammatory activity. Fluticasone propionate has been shown in vitro to exhibit a binding 
affinity for the human glucocorticoid receptor that is 18 times that of dexamethasone, almost 
twice that of beclomethasone-17-monopropionate (BMP), the active metabolite of 
beclomethasone dipropionate, and over 3 times that of budesonide. 

Inflammation is an important component in the pathogenesis of asthma. Corticosteroids have 
been shown to have a wide range of actions on multiple cell types (e.g., mast cells, eosinophils, 
neutrophils, macrophages, and lymphocytes) and mediators (e.g., histamine, eicosanoids, 
leukotrienes, and cytokines) involved in inflammation. These anti-inflammatory actions of 
corticosteroids contribute to their efficacy in asthma. 

Salmeterol Xinafoate: Salmeterol is a selective long-acting beta-agonist (LABA). In vitro studies 
show salmeterol to be at least 50 times more selective for beta2-adrenoceptors than albuterol. 
Although beta2-adrenoceptors are the predominant adrenergic receptors in bronchial smooth 
muscle and beta1-adrenoceptors are the predominant receptors in the heart, there are also 
beta2-adrenoceptors in the human heart comprising 10% to 50% of the total beta-adreno 
receptors. The precise function of these receptors has not been established, but their presence 
raises the possibility that even selective beta2-agonists may have cardiac effects. 

The pharmacologic effects of beta2-adrenoceptor agonist drugs, including salmeterol, are at least 
in part attributable to stimulation of intracellular adenyl cyclase, the enzyme that catalyzes the 
conversion of adenosine triphosphate (ATP) to cyclic-3′,5′-adenosine monophosphate (cyclic 
AMP). Increased cyclic AMP levels cause relaxation of bronchial smooth muscle and inhibition 
of release of mediators of immediate hypersensitivity from cells, especially from mast cells. 

In vitro tests show that salmeterol is a potent and long-lasting inhibitor of the release of mast cell 
mediators, such as histamine, leukotrienes, and prostaglandin D2, from human lung. Salmeterol 
inhibits histamine-induced plasma protein extravasation and inhibits platelet-activating 
factor-induced eosinophil accumulation in the lungs of guinea pigs when administered by the 
inhaled route. In humans, single doses of salmeterol administered via inhalation aerosol attenuate 
allergen-induced bronchial hyperresponsiveness. 
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4.4.3 Pharmacokinetics 

A total of 3 PK studies were conducted (Fps-AS-101, FpS-AS-102, and FSS-AS-10042, as 
summarized below: 

Study 
identifier 

Study title Enrollment 
(age range) 

Primary analysis 

FpS-AS-101 An open-label, randomized, 
three-period crossover, single-dose 
pilot study to compare the 
pharmacokinetic and safety profiles 
following two inhalations of 
fluticasone propionate Spiromax 
400 mcg versus four inhalations of 
FLOVENT DISKUS 250 mcg and 
four inhalations of FLOVENT HFA 
MDI 220 mcg administered in 
healthy volunteers 

18 healthy subjects 
(18-45 years of age) 

Pharmacokinetic 
profile of 
fluticasone 
propionate as 
determined by 
AUC0-t and Cmax 

FpS-AS-102 An open-label, randomized, 
three-period crossover, single-dose 
pilot study to compare the 
pharmacokinetic and safety and 
tolerability profiles following four 
inhalations of fluticasone propionate 
Spiromax 100 mcg and 200 mcg and 
four inhalations of FLUTIDE 
DISKUS 100 mcg administered in 
healthy Japanese and Caucasian 
subjects 

30 healthy subjects 
(20-45 years of age) 

Pharmacokinetic 
profile of 
fluticasone 
propionate as 
determined by 
AUC0-t and Cmax 

FSS-AS­
10042 An open-label, crossover study to 

determine the pharmacokinetic profile 
and tolerability of single doses of high 
strength fluticasone propionate multidose 
dry powder inhaler and fluticasone 
propionate/salmeterol multidose dry 
powder inhaler compared to high 

43 subjects 
(12 years and older) 

Pharmacokinetic 
profile of 
fluticasone 
propionate and/or 
salmeterol as 
determined by 
AUC0-t and Cmax 

strength FLOVENT® DISKUS® and 
ADVAIR® DISKUS® in patients with 
persistent asthma 12 years of age and 
older 

For Study 10042, Following the single dose administration of the proposed highest dosage of Fp 
MDPI (200 mcg×1 inhalation) and FS MDPI (200/12.5 mcg×1 inhalation), the systemic 
exposure of Fp and/or Sx is similar or lower compared with the corresponding reference products 
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following the approved dosage of Flovent Diskus (250 mcg×2 inhalation, the highest dosage is 
even up to 1000 mcg depending on the prior asthma therapy) and Advair Diskus (500/50 mcg×1 
inhalation, the highest dosage). 

There was no obvious difference for male, female, and age (12 to 17 years, 18+ years) subgroups 
when compared to the overall study population. 

Cmax, AUC0-t, and AUC0-∞ for fluticasone propionate were similar following oral inhalation 
administration via Fp and FS indicating a lack of interaction between fluticasone propionate and 
salmeterol. 

The systemic exposures from the Fp MDPI increased with increasing dose of Fp MDPI, and 
comparisons of AUC0-t and Cmax indicated approximately dose-proportional increases in both 
parameters across the dose levels tested (Fp MDPI 50, 100, 200, and 400 mcg). The tmax was 
similar across treatments (median tmax ranged from 0.8 to 1.1 hours). There was a suggestion of a 
dose response with Fp MDPI in analyses of the primary efficacy variable of FEV1. 

A post-hoc analysis also showed that the systemic exposure of Fp is similar to in Fp and FS, 
suggesting that the presence of salmeterol in FS does not affect the Fp PK. 

The PK of salmeterol was studied in Study FSS-201, the dose-ranging study for salmeterol (see 
Section 5.3.3 for a detailed protocol review). The mean plasma concentrations of salmeterol were 
highest at 5 minutes postdose for each FS dose level (0, 6.25, 12.5, 25, and 50 mcg). Thereafter, 
the mean plasma concentrations of salmeterol declined, but were still quantifiable through 12 
hours postdose. Both AUC0-t and Cmax of salmeterol increased with increasing FS doses. Across 
all FS groups, tmax occurred earlier (median = 0.1 hr) compared to Advair Diskus (median = 0.5 
hr). Highest mean plasma concentrations of salmeterol were attained later for Advair Diskus, but 
the levels subsequently declined in parallel with those for the FS doses. Only FS 100/50 mcg 
attained mean plasma concentrations of salmeterol that were greater than those obtained for 
Advair Diskus throughout the 12-hour sampling period. FS 100/12.5 mcg had similar clinical 
efficacy with lower systemic exposure when compared to the 50 mcg of salmeterol in Advair 
Diskus. 

The Clinical Pharmacology Team recommends approval. Refer to the clinical pharmacology 
review by Dr. Lei He for further details (including Study a discussion of Study 101 and 102). 

5 Sources of Clinical Data 
The remainder of the review will refer to Fp MDPI as Fp and FS MDPI as FS. 

5.1 Tables of Studies/Clinical Trials 
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asthma medications, subjects were randomized to the one of 4 different doses (12.5, 25, 50, or 
100 mcg) of Fp, placebo, or the active control (Flovent Diskus 100 mcg) and treated with one 
inhalation twice daily for 12 weeks. Fp and placebo were given in a blinded fashion. Flovent 
Diskus was open-label as its appearance is different than the MDPIs. A follow-up visit occurred 
after 1 week (week 13). 

The study design for Study 201 is depicted in Figure 1. 

Figure 1. Study 201: Study Design 

Source: Study 201 CSR, Fig 1, pg. 26
 

The schedules of assessments are shown in Figure 2.
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Figure 2. Study 201: Schedule of Assessments 
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Source: Study 201 CSR, Table 1, pgs. 27-29 

Population 

Key Inclusion Criteria 

1.	 ≥ 12 years of age 
2. Asthma diagnosis as defined by the National Institutes of Health
 
3. FEV1 40-85% predicted
 
4.	 15% reversibility of FEV1 within 30 minutes following 2-4 inhalations of albuterol 
5.	 Permitted asthma therapies: short-acting beta-agonist (SABA) or non-corticosteroid 

maintenance therapy (including leukotriene modifiers, theophylline, and chromones). If 
on low-dose ICS (100 mcg Fp twice daily or equivalent) had to undergo 2 week washout. 

6.	 If female, was not currently pregnant, breastfeeding, or attempting to become pregnant, 
had a negative serum pregnancy test, and was of non-childbearing potential or if 
childbearing potential, then had to be willing to commit to using acceptable methods of 
birth control. 

Key Exclusion Criteria 

1.	 History of life-threatening asthma (i.e. requiring intubation and/or associated with 
hypercapnia, respiratory arrest, or hypoxic seizure). 

2.	 Upper or lower respiratory, sinus, or middle ear infection (bacterial or viral) within 2 
week of screening or prior to the randomization visit. 

3.	 Asthma exacerbation requiring oral corticosteroids within 3 months or hospitalization 
within 6 months 

a.	 Asthma exacerbation was defined as any worsening of asthma requiring any 
treatment other than rescue albuterol or the subject’s regular non-corticosteroid 
maintenance therapy. 
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4.	 Glaucoma, cataracts, ocular herpes simplex, or malignancy other than basal cell
 
carcinoma.
 

5.	 Historical or current evidence of a clinically significant disease (including cystic fibrosis, 
and chronic obstructive pulmonary disease), defined as any disease that in the opinion of 
the investigator would have put the safety of the subject at risk through participation, or 
which could have affected the efficacy or safety analysis if the disease/condition 
exacerbation during the study. 

6.	 Current malignancy (excluding basal cell carcinoma). If the subject had a history of 
malignancy, this was acceptable if the subject had been in remission for 1 year. 

7.	 Current or treated tuberculosis 
8.	 Uncontrolled hypertension (systolic BP ≥ 160 or diastolic BP > 100) 
9.	 Stroke within 3 months 
10. Immunologic compromise, HIV, Hepatitis B or C 
11. Current oral candidiasis 
12. History of an adverse reaction to any β2-agonist, sympathomimetic drug, or intranasal, 

inhaled, or systemic corticosteroid, or to any of the constituents of the dry powder 
inhalers (i.e. lactose). 

13. Severe allergy to milk protein 
14. Use of systemic, oral or depot corticosteroids within 12 weeks 

a.	 Topic steroids (≤1% hydrocortisone cream), intranasal steroids, and ocular 
steroids at a stable dose x 4 weeks was permitted 

15. Immunosuppressive medications within 4 weeks 
16. Allergy immunotherapy not stable for at least 90 days 
17. Use of potent cytochrome P450 isoenzyme 3A4 (CYP3A4) inhibitors (e.g., ritonavir, 

ketoconazole, itraconazole) within 4 weeks prior to the SV. Mild and moderate CYP3A4 
inhibitors were permitted. 

18. History of alcohol or drug abuse within 2 years 
19. Current smoker, smoking history of ≥10 pack years, or use of tobacco products
 

(cigarettes, cigars, chewing tobacco, or pipe tobacco) within 1 year.
 

Randomization Criteria 

1. Predose percent predicted FEV1 of 40% to 85% of their predicted normal and FEV1 
reversibility of ≥15% if not demonstrated at the SV 

2.	 Any combination of the asthma symptom scores (≥1 day-time plus night-time) or 
albuterol/salbutamol use on at least 4 of the last 7 consecutive days of the run-in period 
(immediately preceding TV1). 

3.	 No changes in asthma medications, excluding albuterol. 
4.	 No occurrence of an upper or lower respiratory illness (allowed to rescreen 2 weeks after 

resolution of the infection). 
5.	 No asthma exacerbations 

a.	 Asthma exacerbation was defined as any worsening of asthma requiring any 
treatment other than rescue albuterol or the subject’s regular non-corticosteroid 
maintenance therapy. 
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6. No visual evidence of oral candidiasis 

Asthma Symptom Scores 
Daily asthma symptom scores, were recorded in the AM and PM before peak expiratory flow 
(PEF), study drug or rescue medication. The score was assessed for cough, wheeze, shortness of 
breath, and chest tightness as follows: 

Daytime (Determined in the evening)
 
0 = No symptoms during the day
 
1 = Symptoms for 1 short period during the day
 
2 = Symptoms for 2 or more short periods during the day
 
3 = Symptoms for most of the day which did not affect my normal daily activities
 
4 = Symptoms for most of the day which did affect my normal daily activities
 
5 = Symptoms so severe that I could not go to work or perform normal daily activities
 

Nighttime (Determined in the morning)
 
0 = No symptoms during the night
 
1 = Symptoms causing me to wake once (or wake early)
 
2 = Symptoms causing me to wake twice or more (including waking early)
 
3 = Symptoms causing me to be awake for most of the night
 
4 = Symptoms so severe that I did not sleep at all.
 

Reviewer comment: The trial design and inclusion/exclusion criteria are appropriate. 

Concomitant medications 
ICS, LABS, oral corticosteroids and other medications were prohibited or restricted during this 
study as outline in Table 5. 
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Table 5. Study 201: Prohibited and Restricted Concomitant Medications 

Source: CSR, Table 3, pg. 44 

Treatment groups 

Run-in: 
• Continued current asthma medications (i.e. non-corticosteroid maintenance medication 

and SABAs as needed for relief of asthma symptoms). SABAs were replaced with 
albuterol hydrofluoroalkane (HFA) metered dose inhaler (MDI) (90 mcg/actuation). 

• One inhalation of placebo MDPI (single-blind) 
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Treatment: 
• Albuterol HFA MDI as needed for relief of asthma symptoms 
• Subjects were randomized to 1 of 6 treatment groups as described in Table 6. 

Table 6. Study 201: Treatment Groups 

Source: CSR, Table 2, pg. 40 

Flovent Diskus consists of a dry powder formulation of Fp in a lactose excipient and is marketed 
by GlaxoSmithKline, Research Triangle Park, North Carolina, and is approved for use for the 
maintenance treatment of asthma as prophylactic therapy in patients 4 years and older. 

Placebo MDPI was provided in devices identical in appearance to Fp MDPI. Each placebo 
device contained lactose monohydrate without the active ingredient. 

Blinding 

The run-in period was single blinded (subject blinded). The treatment period was double-blind 
with respect to Fp and placebo. Flovent Diskus was administered in an open-label manner. The 
MDPI devices (placebo or Fp) were white and colorless opaque plastid dry powder inhalers. 
Flovent Diskus is an orange plastic, metered, disc-shaped device containing fluticasone 
propionate. 

Compliance 
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Compliance was assessed by review of the dose counter at each study visit. Noncompliance was 
defined at administering study drug on <80% of the days. If noncompliance was demonstrated at 
≥2 visits the subject could have been withdrawn from the study. 

Reviewer comment: This is acceptable given that if patients were noncompliant with the study 
drug it would decrease the treatment effect. 

Efficacy Endpoints 
Primary Endpoint 

•	 Change from baseline in trough (AM pre-dose and pre-albuterol) FEV1 over the 12-week 
treatment period. 

Reviewer comment: This differs from the Studies 301 and 30017 which looked at a landmark 
endpoint of FEV1 at Week 12 and not a continuous endpoint over 12-weeks. Notably, the 
landmark endpoint is included under other efficacy endpoints. Additionally, the AUC 0-12 hour 
co-primary endpoint at Week 12 that is included in Studies 301 and 30017 is not include here. 

Secondary Endpoints 

All secondary endpoints were assessed over the 12-week treatment period. 
•	 Change from baseline in weekly average of daily trough AM PEF (pre-dose and pre­

albuterol) over 12 weeks 
•	 Change from baseline in weekly average of daily PM PEF over 12 weeks 
•	 Change from baseline in percentage of rescue-free 24-hour periods (treatment period) 
•	 Time to withdrawal due to meeting stopping criteria for worsening asthma (treatment 

period) 

Other Efficacy Endpoints 

All other efficacy endpoints are change from baseline in… 

•	 trough FEV1 at weeks 1, 2, 4, 8, and, 12 
•	 trough FEV1 at week 12 
•	 daily trough AM PEF over the first 14 days 
•	 daily trough AM PEF over each week until week 12 
•	 weekly average of daily trough AM PEF over each 4 week period (weeks 1-4, 5-8, 9-12). 
•	 weekly average of daily trough AM PEF at week 12 
•	 Asthma control test (ACT) every 4 weeks and over weeks 1-12 
•	 total daily use of albuterol (number of inhalations) over the first 14 days 
•	 weekly average of total daily use of albuterol over week 1-12 
•	 weekly average of total daily use of albuterol at week 12 
•	 percentage of symptom-free days during the treatment period. 
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Efficacy Endpoint Parameters 

Primary Efficacy Parameter 
Trough FEV1 was measured via spirometry which was conducted based on American Thoracic 
Society and ERS criteria. All FEV1 data were submitted to a central reading center for 
evaluation. Spirometry was conducted at screening, Week 0, 1 (baseline), 2, 4, 8, and 12. 
Albuterol was held for 6 hours prior to spirometry. 

Secondary Efficacy Parameters 

PEF 
Peak expiratory flow (PEF) was determined in the AM and PM as the highest value of 3 
measurements, before administration of study or rescue medications, using a handheld electronic 
peak flow meter. Baseline trough PEF was defined as the average of recorded (nonmissing) 
trough over the 7 days directly preceding Week 0. 

Rescue Medication Use 
Number of inhalations of albuterol used each day and each night was self-recorded in the 
subject’s diary. Baseline was defined as the percentage of rescue-free days over the 7 days 
directly preceding Week 0. 

Stopping Criteria for Worsening Asthma 

1.	 FEV1 below the stability limit value 
a.	 Stability limit = best pre-albuterol FEV1 at Week 0 x 80% 

2.	 PEF below the stability limit for > 3 days (out of 7 days) 
a.	 Stability limit = mean AM PEF available from 7 days preceding Week 0 x 80% 

3.	 >2 days of ≥ 12 inhalations of albuterol 
4.	 Asthma exacerbation 

a.	 Run-in or prescreening: defined as worsening asthma requiring any treatment 
other than rescue albuterol/salbutamol and/or the subject’s regular 
noncorticosteroid maintenance therapy, including the use of systemic 
corticosteroids and/or ER visit or hospitalization, a change in the subject’s regular 
non-corticosteroid maintenance therapy, or the addition of another asthma 
medication. 

b.	 Treatment period: defined as worsening asthma requiring any treatment other than 
study drug or rescue albuterol/salbutamol including the use of systemic 
corticosteroids and/or ER visit or hospitalization, or the addition of other asthma 
medications. 

Asthma exacerbations were not recorded as adverse events unless they met the criteria of an 
SAE. Subjects with asthma exacerbations meeting the serious adverse events definition, 
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requiring oral or injectable corticosteroid use or any change in their asthma therapy were to be 
discontinued from the study due to meeting stopping criteria. 

Reviewer comment: The 80% stability limit is based on the NHLBI asthma guidelines of asthma 
control (FEV1 or peak flow 60-80% predicted/personal best is considered not well-controlled, 
SABA use > 2 days a week). 

Other Efficacy Parameters 

Asthma Control Test
 
The ACT is a 5-item subject-completed tool that assesses day and night symptoms, use of rescue
 
medications, and impact of asthma on daily functioning. Each item is scored on a 5-point scale,
 
summed, and scores range from 5-25. The ACT was captured at baseline, weeks 4, 8, and 12.
 
Baseline was defined as the value of the ACT score at Week 0.
 

Reviewer comment: The MCID for ACT has not been established. The sponsor notes scores ≤ 19 
indicate poorly controlled asthma.(2) 

Symptom-free days 
Baseline was defined as the percentage of symptom free-days over the 7 days directly preceding 
Week 0. A 24 hour symptom free period as defined as an ACT score of 0 for both daytime and 
nighttime entries. 

Safety Parameters 
Safety parameters consisted of clinical labs (Screening and Week 12), vital signs (pulse and 
blood pressure – all treatment visits), ECGs (blinded reader at central center; screening and 
Week 12), physical exam (including body weight and height; screening and Week 12), 
oropharyngeal exams (all treatment visits), and concomitant medication use. 

The list of clinical labs is given in Table 7 
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Table 7. Study 201: Clinical labs 

Source: CSR, Table 4, pg. 56 

PK substudy 
Approximately 20% of subjects participated in PK assessments at Week 0 over 12 hours to 
assess AUC 0-t, Cmax, and Tmax. For subjects randomized to placebo, samples from pre-dose 
and 45 minutes post-dose were analyzed. 

Ethics 
An institutional review board (IRB) reviewed and approved these studies. The study was 
performed in accordance with the Declaration of Helsinki and ICH GCP. 

Site 10136 (Ryan Klein, MD) was excluded from the efficacy and PK analyses due to GCP 
concerns. Data from this site was still included in the safety analyses. 
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Statistical Plan 

Primary endpoint: The primary analysis was performed using a mixed model repeated measures 
(MMRM) analysis with effects due to baseline trough FEV1, sex, age, visit, treatment, and visit­
by-treatment interaction. Missing data was not implicitly imputed, however all nonmissing data 
were used in the analysis to test the linear in log-dose time-averaged trend and to estimate the 
time-averaged difference between treatment groups over 12 weeks. PFT data was excluded from 
the analysis if it was collected after prohibited medication or more than 1 week since the last 
dose of study drug. 

A fixed-sequence testing procedure was employed to control the overall Type I error rate at the 
0.05 level. Specifically, the 2-sided linear in log-dose time-averaged trend test was first 
performed at the 0.05 level of significance. Only if this trend test demonstrated overall efficacy 
of Fp (a significantly positive trend), was the highest Fp dose (100 mcg twice daily) to be 
compared with placebo with a 2-sided test at the 0.05 level of significance. If the highest Fp dose 
was found to be effective (resulting in a significantly greater time averaged FEV1 mean than 
placebo), the next highest Fp dose (50 mcg twice daily) was compared with placebo with a 2­
sided test at the 0.05 level of significance. The testing was to proceed through the lower Fp doses 
until an Fp dose was not found to be effective or all the Fp doses had been tested. 

Secondary endpoints: 
Testing of secondary efficacy variables at the 4 dosage levels was carried out in a sequential 
manner. 

Analyses Population 

Intent-to-Treat (ITT) Population 
All randomized subjects with treatment assigned based upon the treatment randomized 
regardless of which treatment they actually received. The ITT was used for supportive efficacy 
(FAS was the primary efficacy analysis set). All efficacy analyses were performed using the ITT 
population and for all study population summaries, with the exception of the disposition table. 

Full Analysis Set (FAS)
 
All subjects in the ITT population who received at least 1 dose of study drug AND had at least 1 

post-baseline trough FEV1 assessment. The FAS was the primary efficacy analysis set.
 

Per-Protocol (PP) Population 
The PP population included all data from randomized subjects prior to experiencing major 
protocol violations. 

Pharmacokinetic (PK) Analysis Set
 
A subset of the PP population that was enrolled in the PK substudy.
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placebo were given in a blinded fashion, but the Flovent Diskus was open-label as its appearance 
is different than the MDPIs. A follow-up visit occurred after 1 week (week 13). 

The study design for Study 202 is depicted in Figure 3. 

Figure 3. Study 202: Study Design 

Source: Study 202 CSR, Fig 1, pg. 32 
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The schedules of assessments are shown in Figure 4
 

Figure 4. Study 202: Schedule of Assessments 
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Source: Study 202 CSR, Table 1, pgs. 27-29 

Reviewer comment: Compared to Study 201, Study 202 had more 3 more study visit interspersed over the study 
period (e.g. week 3, week 6, and week 10). 

Population 

Key Inclusion Criteria 

1.	 ≥ 12 years of age 
2. Asthma diagnosis as defined by the National Institutes of Health
 
3. FEV1 40-85% predicted
 
4.	 12% reversibility of FEV1 within 30 minutes following 2-4 inhalations of albuterol 
5.	 Permitted asthma therapies: SABA and ICS maintenance therapy for a minimum of 8 

weeks, with a stable high-dose (either has as ICS monotherapy or ICS/LABA 
combination) for ≥ 4 weeks. See Table 9 for details. 
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a.	 Subjects on a mid-dose ICS combined with LABA could have the LABA 
discontinued and ICS could be increased to a qualifying high-dose. 

6.	 If female, was not currently pregnant, breastfeeding, or attempting to become pregnant, 
had a negative serum pregnancy test, and was of non-childbearing potential or if 
childbearing potential, then had to be willing to commit to using acceptable methods of 
birth control. 

Table 9. Study 202: List of allowed baseline ICS therapy 

Source: CSR, pg. 39 

Reviewer comment: Study 201 which enrolled patients on non-steroidal asthma therapy also had 
a higher reversibility threshold of 15% to compensate. 

Key Exclusion Criteria 

1.	 History of life-threatening asthma (i.e. requiring intubation and/or associated with 
hypercapnia, respiratory arrest, or hypoxic seizure). 

2.	 Upper or lower respiratory, sinus, or middle ear infection (bacterial or viral) within 2 
weeks of screening or prior to the randomization visit. 

3.	 Asthma exacerbation requiring oral corticosteroids within 3 months or hospitalization 
within 6 months 

a.	 Asthma exacerbation was defined as any worsening of asthma requiring any 
treatment other than rescue albuterol or the subject’s regular non-corticosteroid 
maintenance therapy. 

4.	 Glaucoma, cataracts, ocular herpes simplex, or malignancy other than basal cell
 
carcinoma.
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5.	 Historical or current evidence of a clinically significant disease (including cystic fibrosis, 
and chronic obstructive pulmonary disease), defined as any disease that in the opinion of 
the investigator would have put the safety of the subject at risk through participation, or 
which could have affected the efficacy or safety analysis if the disease/condition 
exacerbation during the study. 

6.	 Current malignancy (excluding basal cell carcinoma). If the subject had a history of 
malignancy, this was acceptable if the subject had been in remission for 1 year. 

7.	 Current or treated tuberculosis 
8.	 Uncontrolled hypertension (sBP ≥ 160 or dBP > 100) 
9.	 Stroke within 3 months 
10. Immunologic compromise, HIV, Hepatitis B or C 
11. Current oral candidiasis 
12. History of an adverse reaction to any β2-agonist, sympathomimetic drug, or intranasal, 

inhaled, or systemic corticosteroid, or to any of the constituents of the dry powder 
inhalers (i.e. lactose). 

13. Severe allergy to milk protein 
14. Use of systemic, oral or depot corticosteroids within 12 weeks 

b.	 Topic steroids (≤1% hydrocortisone cream), intranasal steroids, and ocular 
steroids at a stable dose x 4 weeks was permitted 

15. Immunosuppressive medications within 4 weeks 
16. Allergy immunotherapy not stable for at least 90 days 
17. Use of potent cytochrome P450 isoenzyme 3A4 (CYP3A4) inhibitors (e.g., ritonavir, 

ketoconazole, itraconazole) within 4 weeks prior to the SV. Mild and moderate CYP3A4 
inhibitors were permitted. 

18. History of alcohol or drug abuse within 2 years 
19. Current smoker, smoking history of ≥10 pack years, or use of tobacco products
	

(cigarettes, cigars, chewing tobacco, or pipe tobacco) within 1 year.
 

Reviewer comment: For Study 201, patients were excluded for oral steroid use within 3 months 
and hospitalization within 6 months. 

Randomization Criteria 

1. Pre-dose percent predicted FEV1 of 40% to 85% of their predicted normal and FEV1 
reversibility of ≥15% if not demonstrated at the SV 

2.	 Any combination of the asthma symptom scores (≥1 day-time plus night-time) or 
albuterol/salbutamol use on at least 4 of the last 7 consecutive days of the run-in period 
(immediately preceding TV1). 

3.	 No changes in asthma medications, excluding albuterol. 
4.	 No occurrence of an upper or lower respiratory illness (allowed to rescreen 2 weeks after 

resolution of the infection). 
5.	 No asthma exacerbations 
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a.	 Asthma exacerbation was defined as any worsening of asthma requiring any 
treatment other than rescue albuterol or the subject’s regular ICS maintenance 
therapy. 

6.	 No visual evidence of oral candidiasis 

Asthma Symptom Scores 
Daily asthma symptom scores, were recorded in the AM and PM before PEF, study drug or 
rescue medication. The score was assessed for cough, wheeze, shortness of breath, and chest 
tightness as follows: 

Daytime (Determined in the evening)
 
0 = No symptoms during the day
 
1 = Symptoms for 1 short period during the day
 
2 = Symptoms for 2 or more short periods during the day
 
3 = Symptoms for most of the day which did not affect my normal daily activities
 
4 = Symptoms for most of the day which did affect my normal daily activities
 
5 = Symptoms so severe that I could not go to work or perform normal daily activities
 

Nighttime (Determined in the morning)
 
0 = No symptoms during the night
 
1 = Symptoms causing me to wake once (or wake early)
 
2 = Symptoms causing me to wake twice or more (including waking early)
 
3 = Symptoms causing me to be awake for most of the night
 
4 = Symptoms so severe that I did not sleep at all.
 

Reviewer comment: The trial design and inclusion/exclusion criteria are appropriate. 

Concomitant medications 
LABAs, antihistamines, and leukotriene modifiers as well as other medications were prohibited 
or restricted during this study as outline in Table 10. 
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Table 10. Study 202: Prohibited and Restricted Concomitant Medications 

Source: CSR, Table 3, pg. 50 

Treatment groups 

Run-in: 
•	 Continued current asthma medications (i.e. ICS and SABAs). SABAs were replaced with 

albuterol HFA MDI (90 mcg/actuation). 
•	 One inhalation of placebo MDPI (single-blind) 

Treatment: 
•	 Albuterol HFA MDI as needed for relief of asthma symptoms 
•	 Subjects were randomized to 1 of 6 treatment groups as described in Table 11. 
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Table 11. Study 202: Treatment Groups 

Source: CSR, Table 2, pg. 46 

Flovent Diskus also consists of a dry powder formulation of Fp in a lactose excipient and is 
marketed by GlaxoSmithKline, Research Triangle Park, North Carolina, and is approved for use 
for the maintenance treatment of asthma as prophylactic therapy in patients 4 years and older. 

Placebo MDPI was provided in devices identical in appearance to Fp MDPI. Each placebo 
device contained lactose monohydrate without the active ingredient 

Blinding 
The run-in period was single blinded (subject blinded). The treatment period was double-blind 
with respect to Fp and placebo. Flovent Diskus was administered in an open-label manner. The 
MDPI devices (placebo or Fp) were white and colorless opaque plastid dry powder inhalers. 
Flovent Diskus is an orange plastic, metered, disc-shaped device containing fluticasone 
propionate. 

Compliance 
Compliance was assessed by review of the dose counter at each study visit. Noncompliance was 
defined at administering study drug on <80% of the days. If noncompliance was demonstrated at 
≥2 visits the subject could have been withdrawn from the study. 

Reviewer comment: This is acceptable given that if patients were noncompliant with the study 
drug it would decrease the treatment effect. 

Efficacy Endpoints 
Primary Endpoint 

50
 

Reference ID: 4004089 



 
 

 
 

 

 

  
 

 
   

  
 

 
 

 
  

   
  

    
   
  

 
 

 
 

  
 

  
  
  
  
     
    
     
     
  
   
  

 

  
 

 
  

  

 

 

Clinical Review 
Miya Paterniti 
NDA 208798 and 208799 
Fp and FS MDPI 

•	 Change from baseline in trough (AM pre-dose and pre-albuterol) FEV1 over the 12-week 
treatment period. 

Reviewer comment: This differs from Studies 301 and 30017 which looked at a landmark 
endpoint of FEV1 at Week 12 and not a continuous endpoint over 12-weeks. Notably, the 
landmark endpoint is included under other efficacy endpoints. 

Secondary Endpoints 

All secondary endpoints were assessed over the 12-week treatment period. 
•	 Change from baseline in weekly average of daily trough AM PEF (pre-dose and pre­

albuterol) over 12 weeks 
•	 Change from baseline in weekly average of daily PM PEF over 12 weeks 
•	 Change from baseline in percentage of rescue-free 24-hour periods (treatment period) 
•	 Time to withdrawal due to meeting stopping criteria for worsening asthma (treatment 

period) 

Other Efficacy Endpoints 

All other efficacy endpoints are change from baseline in… 

•	 trough FEV1 at weeks 1, 2, 4, 8, and, 12 
•	 trough FEV1 at week 12 
•	 daily trough AM PEF over the first 14 days 
•	 daily trough AM PEF over each week until week 12 
•	 weekly average of daily trough AM PEF over each 4 week period (weeks 1-4, 5-8, 9-12). 
•	 weekly average of daily trough AM PEF at week 12 
•	 Asthma control test (ACT) every 4 weeks and over weeks 1-12 
•	 total daily use of albuterol (number of inhalations) over the first 14 days 
•	 weekly average of total daily use of albuterol over week 1-12 
•	 weekly average of total daily use of albuterol at week 12 
•	 percentage of symptom-free days during the treatment period. 

Efficacy Endpoint Parameters 

Primary Efficacy Parameter 
Trough FEV1 was measured via spirometry which was conducted based on American Thoracic 
Society and ERS criteria. All FEV1 data were submitted to a central reading center for 
evaluation. Spirometry was conducted at screening, Week 0, 1 (baseline), 2, 3, 4, 6, 8, 10, and 
12. Albuterol was held for 6 hours prior to spirometry. 
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Secondary Efficacy Parameters 

PEF 
Peak expiratory flow (PEF) was determined in the AM and PM as the highest value of 3 
measurements, before administration of study or rescue medications, using a handheld electronic 
peak flow meter. Baseline trough PEF was defined as the average of recorded (nonmissing) 
trough over the 7 days directly preceding Week 0. 

Rescue Medication Use 
Number of inhalations of albuterol used each day and each night was self-recorded in the 
subject’s diary. Baseline was defined as the percentage of rescue-free days over the 7 days 
directly preceding Week 0. 

Stopping Criteria for Worsening Asthma 

1.	 FEV1 below the stability limit value 
a.	 Stability limit = best pre-albuterol FEV1 at Week 0 x 80% 

2.	 PEF below the stability limit for > 3 days (out of 7 days) 
a.	 Stability limit = mean AM PEF available from 7 days preceding Week 0 x 80% 

3.	 >2 days of ≥ 12 inhalations of albuterol 
4.	 Asthma exacerbation 

a.	 Defined as worsening asthma requiring any treatment other than study drug or 
rescue albuterol including the use of systemic steroids and/or ER visit or 
hospitalization. 

Asthma exacerbations were not recorded as adverse events unless they met the criteria of an 
SAE. Subjects with asthma exacerbations meeting the serious adverse events definition, 
requiring oral or injectable corticosteroid use or any change in their asthma therapy were to be 
discontinued from the study due to meeting stopping criteria. 

Reviewer comment: Study 201 did not include nighttime asthma symptoms as stopping criteria 
for worsening asthma. The 80% stability limit is based on the NHLBI asthma guidelines of 
asthma control (FEV1 or peak flow 60-80% predicted/personal best is considered not well-
controlled, SABA use > 2 days a week). (3) 

Other Efficacy Parameters 

Asthma Control Test
 
The ACT is a 5-item subject-completed tool that assesses day and night symptoms, use of rescue
 
medications, and impact of asthma on daily functioning. Each item is scored on a 5-point scale, 

summed, and scores range from 5-25. The ACT was captured at baseline, weeks 4, 8, and 12. 

Baseline was defined as the value of the ACT score at Week 0.
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Reviewer comment: The MCID for ACT has not been established. The sponsor notes scores ≤ 19 
indicate poorly controlled asthma.(2) 

Symptom-free days 
Baseline was defined as the percentage of symptom free-days over the 7 days directly preceding 
Week 0. A 24 hour symptom free period as defined as an ACT score of 0 for both daytime and 
nighttime entries. 

Safety Parameters 
Safety parameters consisted of clinical labs (Same labs as Study 201, see Table 7; Screening, and 
Week 12), vital signs (pulse and blood pressure – all treatment visits), ECGs (blinded reader at 
central center; screening and Week 12), physical exam (including body weight and height; 
screening and Week 12), oropharyngeal exams (all treatment visits), and concomitant medication 
use. 

PK substudy 
Approximately 20% of subjects participated in PK assessments at Week 0 over 12 hours to 
assess AUC 0-t, Cmax, and Tmax. For subjects randomized to placebo, samples from pre-dose 
and 45 minutes post-dose were analyzed. Subjects on fluticasone propionate at baseline could be 
switched to an equivalent dose of mometasone furoate if they were selected for the PK substudy. 

Ethics 
An institutional review board (IRB) reviewed and approved these studies. The study was 
performed in accordance with the Declaration of Helsinki and ICH GCP. 

Statistical Plan 

Primary endpoint: The primary analysis was performed using a mixed model repeated measures 
(MMRM) analysis with effects due to baseline trough FEV1, sex, age, visit, treatment, and visit­
by-treatment interaction. Missing data was not implicitly imputed, however all nonmissing data 
were used in the analysis to test the linear in log-dose time-averaged trend and to estimate the 
time-averaged difference between treatment groups over 12 weeks. PFT data was excluded from 
the analysis if it was collected after prohibited medication or more than 1 week since the last 
dose of study drug. 

A fixed-sequence testing procedure was employed to control the overall Type I error rate at the 
0.05 level. Specifically, the 2-sided linear in log-dose time-averaged trend test was first 
performed at the 0.05 level of significance. Only if this trend test demonstrated overall efficacy 
of Fp (a significantly positive trend), was the highest Fp dose (100 mcg twice daily) to be 
compared with placebo with a 2-sided test at the 0.05 level of significance. If the highest Fp 
dose was found to be effective (resulting in a significantly greater time averaged FEV1 mean than 
placebo), the next highest Fp dose (50 mcg twice daily) was compared with placebo with a 2­
sided test at the 0.05 level of significance. The testing was to proceed through the lower Fp 
MDPI doses until an Fp dose was not found to be effective or all the Fp doses had been tested. 
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Secondary endpoints: 
Testing of secondary efficacy variables at the 4 dosage levels was carried out in a sequential 
manner. 

Analyses Population 

Intent-to-Treat (ITT) Population 
All randomized subjects with treatment assigned based upon the treatment randomized 
regardless of which treatment they actually received. The ITT was used for supportive efficacy 
(FAS was the primary efficacy analysis set). All efficacy analyses were performed using the ITT 
population and for all study population summaries, with the exception of the disposition table. 

Full Analysis Set (FAS)
 
All subjects in the ITT population who received at least 1 dose of study drug AND had at least 1 

postbaseline trough FEV1 assessment. The FAS was the primary efficacy analysis set.
 

Per-Protocol (PP) Population 
The PP population included all data from randomized subjects prior to experiencing major 
protocol violations. 

Pharmacokinetic (PK) Analysis Set
 
A subset of the PP population that was enrolled in the PK substudy.
 

Safety Population 
All randomized subjects who received at least 1 dose of study drug. Treatment was assigned as 
given, regardless of randomization group. 

Urinary Cortisol (UC) Population 
The UC population consisted of subjects whose urine samples did not have confounding factors 
(listed below) that would affect the interpretation of the results. 

•	 urine volumes <600ml (females) or <800 (males) 
•	 24-hour creatinine excretion below the lower limit of the threshold range (the threshold 

range was defined as the mean ±2.5 standard deviation (SD), and the normal range was 
the mean ±2.0 SD) 

•	 collection time intervals outside 24 ±2 hours 
•	 end date of baseline is greater than the date of the first dose of the study 
•	 start date of the end of treatment urine collection is more than 1 day after the final dose of 

study drug 
•	 used any corticosteroid in violation of the protocol 
•	 missing baseline and/or end of treatment urine cortisol assessment 
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The schedules of assessments are shown in Figure 5. 

Figure 5. Study FSS-201: Schedule of Assessments 
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Source: Study FSS-201 CSR, Table 1, pgs. 31-32 

Population 

Key Inclusion Criteria 

1.	 ≥ 12 years of age 
2. Asthma diagnosis as defined by the National Institutes of Health
 
3. FEV1 40-85% predicted
 
4.	 15% reversibility of FEV1 within 30 minutes following 2-4 inhalations of albuterol 
5.	 Permitted asthma therapies: SABA and ICS maintenance therapy for a minimum of 8 

weeks, with a stable high-dose (either has as ICS monotherapy or ICS/LABA 
combination) for ≥ 4 weeks. See Table 13 for details. 

a.	 Subjects on a mid-dose ICS combined with LABA could have the LABA 
discontinued and ICS could be increased to a qualifying high-dose. 

6.	 If female, was not currently pregnant, breastfeeding, or attempting to become pregnant, 
had a negative serum pregnancy test, and was of non-childbearing potential or if 
childbearing potential, then had to be willing to commit to using acceptable methods of 
birth control. 
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7.	 Subjects are required to be on a stable dose of SABA and an ICS for a minimum of 8 
weeks. LABAs must be discontinued 2 weeks prior to screening. 

Table 13. Study FSS-201: List of allowed baseline ICS therapy 

Source: CSR, pg. 34 

Reviewer comment: This study has the same reversibility threshold as Study 201. Notably, Study 
202 had a lower reversibility threshold of 12%. 

Key Exclusion Criteria 

1.	 History of life-threatening asthma (i.e. requiring intubation and/or associated with 
hypercapnia, respiratory arrest, or hypoxic seizure). 

2.	 Upper or lower respiratory, sinus, or middle ear infection (bacterial or viral) within 2 
week of screening or prior to the randomization visit. 

3.	 Asthma exacerbation requiring oral corticosteroids within 3 months or hospitalization 
within 6 months 

c.	 Asthma exacerbation was defined as any worsening of asthma requiring any 
treatment other than rescue albuterol or the subject’s regular non-corticosteroid 
maintenance therapy. 

4.	 Glaucoma, cataracts, or ocular herpes simplex 
5.	 Historical or current evidence of a clinically significant disease (including cystic fibrosis, 

and chronic obstructive pulmonary disease), defined as any disease that in the opinion of 
the investigator would have put the safety of the subject at risk through participation, or 
which could have affected the efficacy or safety analysis if the disease/condition 
exacerbation during the study. 

6.	 Current malignancy (excluding basal cell carcinoma). If the subject had a history of 
malignancy, this was acceptable if the subject had been in remission for 1 year. 
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7.	 Current or treated tuberculosis 
8.	 Uncontrolled hypertension (systolic BP ≥ 160 or diastolic BP > 100) 
9.	 Stroke within 3 months 
10. Immunologic compromise, HIV, Hepatitis B or C 
11. Current oral candidiasis 
12. History of an adverse reaction to any β2-agonist, sympathomimetic drug, or intranasal, 

inhaled, or systemic corticosteroid, or to any of the constituents of the dry powder 
inhalers (i.e. lactose). 

13. Severe allergy to milk protein 
14. Use of systemic, oral or depot corticosteroids within 12 weeks 

d.	 Topic steroids (≤1% hydrocortisone cream), intranasal steroids, and ocular 
steroids at a stable dose x 4 weeks was permitted 

15. Immunosuppressive medications within 4 weeks 
16. Allergy immunotherapy not stable for at least 90 days 
17. History of alcohol or drug abuse within 2 years 
18. Current smoker, smoking history of ≥10 pack years, or use of tobacco products
	

(cigarettes, cigars, chewing tobacco, or pipe tobacco) within 1 year.
 

Reviewer comment: For Study 201, patients were excluded for oral steroid use within 3 months
and hospitalization within 6 months. 

Randomization Criteria 

1.	 Pre-dose percent predicted FEV1 of 40% to 85% of their predicted normal 
2.	 No changes in asthma medication 
3.	 No asthma exacerbation defined as worsening of asthma requiring any treatment other 

than rescue albuterol. 
4.	 Asthma symptom scores <2 for the previous 24 hours. 
5.	 No changes in asthma medications, excluding albuterol. 
6.	 No occurrence of an upper or lower respiratory illness (allowed to rescreen 2 weeks after 

resolution of the infection). 
7.	 Compliance with the daily diary. 
8.	 No visual evidence of oral candidiasis 

Asthma Symptom Scores 
Daily asthma symptom scores, were recorded in the AM and PM before PEF, study drug or 
rescue medication. The score was assessed for cough, wheeze, shortness of breath, and chest 
tightness as follows: 

Daytime (Determined in the evening) 
0 = No symptoms during the day 
1 = Symptoms for 1 short period during the day 
2 = Symptoms for 2 or more short periods during the day 
3 = Symptoms for most of the day which did not affect my normal daily activities 
4 = Symptoms for most of the day which did affect my normal daily activities 
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5 = Symptoms so severe that I could not go to work or perform normal daily activities
 

Nighttime (Determined in the morning)
 
0 = No symptoms during the night
 
1 = Symptoms causing me to wake once (or wake early)
 
2 = Symptoms causing me to wake twice or more (including waking early)
 
3 = Symptoms causing me to be awake for most of the night
 
4 = Symptoms so severe that I did not sleep at all.
 

Reviewer comment: The trial design and inclusion/exclusion criteria are appropriate. 

Concomitant medications 

The following medications were prohibited or restricted during this study, as outlined in Table 
14. 

Table 14. Study FSS-201: Prohibited and Restricted Concomitant Medications 
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Tobacco products were prohibited for 1 year prior and throughout the study.
 

SABAs (replaced with Albuterol HFA MDI) were allowed during the run-in and treatment
 
phases of the study, but were restricted 6 hours prior to spirometry at the screening visit.
 

ICS was replaced with Fp 50 mcg and took 2 inhalations twice daily
 

Topical (low dose), intranasal (stable daily dose x 4 weeks), and ocular steroids (stable daily
 
dose x 4 weeks), were allowed. Other nasal sprays (nasalcrom and saline) were also permitted.
 

Immunotherapy was permitted if at a stable dose for at least 90 days.
 

At the single-dose treatment visit, subjects withheld the morning dose of Fp (because they were 

receiving Fp 100 mcg in the combination device given at the treatment visit) and avoided use of 
albuterol 6 hours prior to the visit. 

Treatment groups 

Run-in (14 days): 
•	 ICS was replaced with Fp MDPI 50 mcg 2 inhalations twice daily and SABAs were 

replaced with albuterol HFA MDI (90 mcg/actuation). 

Treatment: 
•	 Subjects were randomized to 1 of 6 single-dose treatment groups as described in Table 

15. 

Table 15. Study FSS-201: Treatment Groups 

Source: CSR, Table 2, pg. 39 
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Advair Diskus is marketed by GlaxoSmithKline, Research Triangle Park, North Carolina. 

Washout (5-7 days) 

•	 Same medication regiment as the run-in period 

Blinding 
The FS doses were double-blinded. The Advair Diskus was open-label. 

Compliance 
Compliance was assessed by review of the subject diary between the screening visit and the 
randomization visit. Noncompliance was defined at administering study drug on <60% of the 
days. If noncompliance was demonstrated at ≥2 visits the subject could have been withdrawn 
from the study. 

Reviewer comment: This is acceptable given that if patients were noncompliant with the study 
drug it would decrease the treatment effect. 

Efficacy Endpoints 

Primary Endpoint 

• Baseline-adjusted area under the curve for FEV1 over 12 hours post dose (FEV1 AUC0-12). 

Secondary Endpoint 

• Change from baseline in FEV1 at 12 hours 

Other Efficacy Endpoints 

•	 baseline-adjusted maximum FEV1 within 12 hours post dose 
•	 proportion of subjects who achieved at least a 200 mL increase in FEV1 within 12 hours 

post dose 
•	 duration of effect: how long subjects experienced an increase of at least 12% above 

baseline FEV 1 and how long subjects experienced an increase of at least 15% above 
baseline FEV1 

•	 proportion of subjects who experience at least 12% or 15% increase in FEV1 at 12 hours 
from baseline 

PK Parameters (AUC 0-t, Cmax, and Tmax) were also assessed for adult patients (≥ 18 years of 
age). 

Efficacy Endpoint Parameters 
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Trough FEV1 was measured via spirometry which was conducted based on American Thoracic 
Society and ERS criteria. Albuterol was held for 6 hours prior to spirometry. 

Safety Parameters 
Safety parameters consisted of clinical labs (hematology and chemistry), urine samples, 
pregnancy tests, potassium and glucose prior to and 15 minutes after study drug administration, 
vital signs (pulse and blood pressure), ECGs (blinded reader at central center; prior to and 5-10 
min post dose), physical exam (including body weight), oropharyngeal exams, and concomitant 
medication use. Subjects ≥ 18 years of age fasted prior to treatment. 

Ethics 
An institutional review board (IRB) reviewed and approved these studies. The study was 
performed in accordance with the Declaration of Helsinki and ICH GCP. 

Statistical Plan 

Primary endpoint: The primary analysis was defined as the area under the curve for baseline-
adjusted FEV1 measurements from the pre dose to 12 hours post dose time points based on 
actual time of measurement and was standardized by dividing the actual time of the last FEV1 
measurement. 

Baseline-adjusted FEV1 was calculated as post dose FEV1 after subtracting period specific 
baseline FEV1. The period-specific baseline FEV1 was measured at pre dose within 5 minutes of 
AM dose administration at each treatment visit. If that value was missing, then FEV1 measured 
at 30 minutes predose was used as the period-specific baseline. The primary analysis was 
performed using an ANCOVA model with fixed effects of sequence, period and treatment, a 
random effect of subject within sequence, and a covariate of period specific baseline FEV1. A 
fixed-sequence testing procedure was employed to control the overall Type I error rate at the 2­
sided 0.05 level. 

Secondary endpoints: 
The secondary endpoint was analyzed in an ANCOVA model with fixed effects of sequence, 
period and treatment, a random effect of subject within sequence, and a covariate of period-
specific baseline FEV1. 

Analyses Population 

Intent-to-Treat (ITT) Population
 
All randomized subjects. Treatment was assigned based on randomization.
 

64
 

Reference ID: 4004089 



 
 

 
 

 

 

 
 

   
 

  
 

 
 

  
   

   
 

 
  

  
 
 

 
 

 
 

 

 
   

 

 

  
  

 
  

   
   

   

  

   
 

   

Clinical Review 
Miya Paterniti 
NDA 208798 and 208799 
Fp and FS MDPI 

Full Analysis Set (FAS) 

All subjects in the ITT population who received at least 1 dose of study drug AND had at least 1 
evaluable standardized baseline-adjusted FEV1 AUC 0-12. The FAS was the primary efficacy 
analysis set for the efficacy analyses. 

Per-Protocol (PP) Population 
The PP population included all data from randomized subjects prior to experiencing major 
protocol violations. Protocol violations were determined prior to unblinding. Since the use of 
incorrect study drug was considered a protocol violation, for treatment assignment in the PP 
population, “as randomized” was the same as “as treated”. The PP population served as the 
supportive population for efficacy analyses. 

Pharmacokinetic (PK) Analysis Set 
The PK analysis set included all patients ≥ 18 years of age in the FAS with sufficient data to 
calculate the PK parameters, prior to experience a protocol violation. Treatment was assigned as 
actually received. Subjects who violated inclusion/exclusion criteria were excluded from the PK 
analysis. 

Safety Population 
All randomized subjects who received at least 1 dose of study drug. Treatment was assigned as 
actually received, regardless of randomization group. 

Protocol Amendments 
There was one amendment made to the protocol on December 17, 2012 before any subjects were 
screened. The protocol amendments that occurred after patients were enrolled are listed below. 

Protocol Deviations 

A total of 8 (11%) of subjects had ≥1 protocol violations, including 4 (6%) for excluded 
medications, 3 (4%) for primary objective variables, and 2 (3%) for noncompliance. 

The primary objective variable reasons included 1 subject that missed the 2nd treatment visit due 
to a family emergency, one subject was given the wrong treatment kit at study visit 6, and one 
spirometry at treatment visit 2 was outside of the 1 hour from baseline window. 

5.3.4 Study FSS-AS-301 (301) 

Administrative Information for Study 301 

• Study title: A 12-Week, Double-Blind, Placebo-Controlled, Efficacy and Safety 
Study of Fluticasone Propionate Multidose Dry Powder Inhaler Compared with 
Fluticasone/Salmeterol Multidose Dry Powder Inhaler in Adolescent and Adult 
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Patients with Persistent Asthma Symptomatic Despite Low-dose or Mid-dose Inhaled 
Corticosteroid Therapy 

•	 Study dates: July 23, 2014 to September 21, 2015 
•	 Study sites: US, Canada, Poland, Russia, South Africa, Ukraine, Hungary 
•	 Study report date: February 15, 2016 

Objectives/Rationale 

Primary Objectives 

To evaluate the efficacy of Fp and FS when administered over 12 weeks in patients 12 years of 
age and older with persistent asthma. 

Secondary Objectives 

•	 To evaluate the efficacy of Fp and FS based on patient-reported outcomes and 
secondary efficacy measures in patients with persistent asthma treated over 12 weeks 

•	 To evaluate the safety and tolerability of Fp and FS in patients with persistent asthma 
treated over 12 weeks 

Study Design and Conduct 

Overview 
Study 301 was a 12-week, randomized, double-blind, placebo-controlled, parallel-group, 
multicenter, study in subjects aged 12 years and older with persistent asthma, previously treated 
with low-dose or mid-dose ICS or ICS/LABA therapy. After a 14 to 21-day run-in period, 
subjects were randomized to one of 4 different treatment arms (Fp 50 mcg, Fp 100 mcg, FS 
50/12.5 mcg, or FS 100/12.5 mcg one inhalation twice daily) or placebo for 12 weeks. A follow-
up visit occurred after 1 week (Week 13). 

During the run-in period, subjects discontinued their current asthma medications and were 
provided with an albuterol HFA MDI for symptomatic relief, and open-label QVAR (40 mcg 
HFA MDI 1 inhalation twice daily) and a single-blinded placebo MDPI device (1 inhalation 
twice a day) 

The study design for Study 301 is depicted in Figure 6. 
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Figure 6. Study 301: Study Design 

Source: CSR, Fig 1, pg. 27
 

The schedules of assessments are shown in Figure 7.
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Figure 7. Study 301: Schedule of Assessments 

Source: CSR, Table 1, pgs. 28-29
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Population 

Key Inclusion Criteria 

1.	 ≥ 12 years of age 
2.	 Asthma diagnosis as defined by the National Institutes of Health ≥ 3 months 
3. No asthma exacerbations or changes in asthma medication for at least 30 days
 
4. FEV1 40-85% predicted
 
5.	 15% reversibility AND ≥ 200 mL increase from baseline in FEV1 (in patients ≥ 18 years 

of age) within 30 minutes following 2-4 inhalations of albuterol 
6.	 Current asthma therapy: SABA for ≥ 8 weeks, low-dose or mid-dose ICS either as ICS or 

ICS/LABA combination for ≥ 1 month. If on ICS/LABA must have prescreening visit to 
change to ICS monotherapy and stable for 1 month. Qualifying ICS/LABA doses are 
listed in Table 16. 

7.	 If female, was not currently pregnant, breastfeeding, or attempting to become pregnant, 
had a negative serum pregnancy test, and was of non-childbearing potential or if 
childbearing potential, then had to be willing to commit to using acceptable methods of 
birth control. 

Table 16. Study 301: Qualifying ICS doses 
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Key Exclusion Criteria 

1.	 History of life-threatening asthma (i.e. requiring intubation and/or associated with 
hypercapnia, respiratory arrest, or hypoxic seizure). 

2.	 Upper or lower respiratory, sinus, or middle ear infection (bacterial or viral) within 2 
week of screening or prior to the randomization visit. 

3.	 Asthma exacerbation requiring oral corticosteroids within 1 month or hospitalization 
within 2 months 

a.	 Asthma exacerbation was defined as any worsening of asthma requiring any 
treatment other than rescue albuterol or the subject’s regular non-corticosteroid 
maintenance therapy. 

4.	 Glaucoma, cataracts, ocular herpes simplex, or malignancy other than basal cell
 
carcinoma.
 

5.	 Historical or current evidence of a clinically significant disease (cardiovascular, hepatic, 
renal, hematologic, neuropsychological, endocrine, gastrointestinal, and pulmonary 
(including cystic fibrosis and bronchiectasis)), defined as any disease that in the opinion 
of the investigator would have put the safety of the subject at risk through participation, 
or which could have affected the efficacy or safety analysis if the disease/condition 
exacerbation during the study. 

6.	 Current malignancy (excluding basal cell carcinoma). If the subject had a history of 
malignancy, this was acceptable if the subject had been in remission for 1 year. 

7.	 Current or treated tuberculosis 
8.	 Uncontrolled hypertension (systolic BP ≥ 160 or diastolic BP > 100) 
9.	 Stroke within 3 months 
10. Immunologic compromise, HIV, Hepatitis B or C 
11. Ocular disturbances, including glaucoma, cataract or herpes simplex infection 
12. Untreated oral candidiasis, not agreeing to treatment 
13. Known hypersensitivity to any corticosteroids, salmeterol, or any of the excipients in the 

study drug or rescue medication formulation (i.e. lactose) 
14. Use of systemic, oral or depot corticosteroids within 30 days 

a.	 Topic steroids (≤1% hydrocortisone cream), intranasal steroids, and ocular 
steroids at a stable dose x 4 weeks was permitted 

15. Immunosuppressive medications within 4 weeks 
16. Allergy immunotherapy not stable for at least 30 days (and started ≥ 90 days). 
17. Use of potent cytochrome P450 isoenzyme 3A4 (CYP3A4) inhibitors (e.g., ritonavir, 

ketoconazole, itraconazole) within 30 days prior to the SV. 
18. History of alcohol or drug abuse within 2 years 
19. Current smoker, smoking history of ≥10 pack years, or use of tobacco products
	

(cigarettes, cigars, chewing tobacco, or pipe tobacco) within 1 year.
 
20. The patient had previously participated as a randomized patient in a study of Fp or FS. 
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Reviewer comment: There are a few minor differences in the exclusion criteria compared to the 
phase 2 studies, as follows: 

•	 The asthma exacerbation exclusion is slightly more conservative compared to the
phase 2 studies (3 months for an exacerbation and 6 months for a hospitalization vs. 1 
month and 2 months, respectively). 

•	 The allergy immunotherapy exclusion is also slightly more conservative than the 
phase 2 studies (stable for 30 days vs 90 days). 

•	 Subjects are allowed in this study with oral candidiasis as long as they agree to 
treatment (subjects with evidence of oral candidiasis, regardless of whether they were
treated or not, were excluded from the phase 2 studies). 

•	 Prior systemic steroid use was less conservative than the phase 2 studies. Systemic
steroids were not allowed within 30 days, compared to 12 weeks for the phase 2 
studies. 

Randomization Criteria 

1.	 Pre dose percent predicted FEV1 of 40% to 85% of their predicted normal 
2.	 Any combination of the asthma symptom scores (≥1 day-time plus night-time) or 

albuterol/salbutamol use on at least 4 of the last 7 consecutive days of the run-in period 
(immediately preceding TV1). 

3.	 No changes in asthma medications, excluding albuterol. 
4.	 No occurrence of an upper or lower respiratory illness (allowed to rescreen 2 weeks after 

resolution of the infection). 
5.	 No asthma exacerbations 

a.	 Asthma exacerbation was defined as any worsening of asthma requiring any 
treatment other than rescue albuterol or the subject’s regular non-corticosteroid 
maintenance therapy. This included requiring the use of systemic corticosteroids 
and/or ED visit or hospitalization. Urgent care/ED visits where the treatment was 
limited to a single dose of nebulized albuterol/salbutamol did not meet the criteria 
of an asthma exacerbation. 

6.	 No visual evidence of oral candidiasis. 
7.	 Complied with daily diary (≥4 days out of 7) 
8.	 Daytime or nighttime asthma symptom score of ≥1 or albuterol rescue use on ≥1 occasion 

on at least 4 of the 7 days immediately preceding the randomization visit. 

Reviewer comment: These randomization criteria select for asthma patients that are not well 
controlled to very poorly controlled, per NHLBI guidelines(3), despite low dose ICS (1 puff twice 
daily from an open-label QVAR 40 mcg HFA MDI). The trial design and inclusion/exclusion 
criteria are appropriate. 
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Concomitant medications 

The following medications were prohibited during the study, as outlined in Table 17. 

Table 17. Study 301: Prohibited Medications During Study 
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Source: Study 301 protocol, Table 4, pages 70-71
 

Other medications were permitted, but with restrictions, as detailed below:
 

•	 Corticosteroids 

o	 Chronic and as-needed low potency topical steroids, not to exceed 20% of the 
body surface area or with occlusive dressings. 

o	 Intranasal steroids (aerosol formulations are prohibited; chronic stable dose for ≥ 
7 days). 

o	 Ocular steroids (chronic stable dose for ≥ 30 days). 

•	 Antihistamines for the treatment of allergic rhinitis (with a 24 hour washout period prior 
to any visit). 
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•	 Aspirin ≤ 325 mg/day for cardiovascular prophylaxis (chronic stable dose). 

Treatment groups 

Run-in: 
•	 SABAs were replaced with albuterol HFA MDI (90 mcg/actuation). 
•	 ICS or ICS/LABA was discontinued and replaced with 1 puff twice daily from an open-

label QVAR 40 mcg HFA MDI (or equivalent). 
•	 One inhalation twice daily of placebo MDPI (single-blind) 

Treatment: 
•	 Albuterol HFA MDI as needed for relief of asthma symptoms 
•	 Subjects were randomized to 1 of 5 treatment groups as described in Table 18. 

Table 18. Study 301: Treatment Groups 

Source: CSR, Table 1, pg. 25 

Placebo MDPI was provided in devices identical in appearance to Fp. Each placebo device 
contained lactose monohydrate without the active ingredient 

Efficacy Endpoints 

Primary Endpoint 

•	 change from baseline in trough (AM predose and pre-rescue bronchodilator) FEV1 at 
week 12 (TV9) 

•	 standardized baseline-adjusted area under the effect curve for FEV1 from time 0 to 12 
hours postdose (FEV1 AUEC0-12h) at week 12 (TV9), analyzed for the subset of 
approximately 300 patients who performed postdose serial spirometry 
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Key secondary Endpoint 

•	 time (median and mean) to 15% and 12% improvement from baseline in FEV1 postdose 
at TV1 in the serial spirometry subset 

Secondary Endpoints 

•	 change from baseline in the weekly average of the daily trough AM PEF over the 12­
week treatment period 

•	 change from baseline in the weekly average of the total daily asthma symptom score 
(the total daily asthma symptom score is the average of the daytime and nighttime 
scores) over weeks 1 to 12 

•	 change from baseline in the weekly average of total daily (24-hour) use of 
albuterol/salbutamol inhalation aerosol (number of inhalations) over weeks 1 to 12 

•	 time to patient withdrawal for worsening asthma during the 12-week treatment period 
•	 change from baseline in the AQLQ(S) (patients ≥18 years of age only) score at week 

12 or at endpoint 

Other Efficacy Endpoints 
•	 change from baseline in the weekly average of the daily trough PM PEF over the 12­

week treatment period 
•	 time to meeting alert criteria for worsening asthma during the 12-week treatment 

period 
•	 change from baseline in total daily (24-hour) use of albuterol/salbutamol inhalation 

aerosol (number of inhalations) over the first 14 days on study drug and change from 
baseline in the weekly average of total daily (24-hour) use of albuterol/salbutamol 
inhalation aerosol (number of inhalations) at weeks 4, 8, and 12 or at endpoint (i.e., 
the last post baseline observation) 

•	 change from baseline in percentage of rescue-free 24-hour periods (defined as 24­
hour periods with no rescue medication usage) during the 12-week treatment period 

•	 change from baseline in percentage of symptom-free 24-hour periods (defined as 24­
hour periods with asthma symptom scores of 0) during the 12-week treatment period 

•	 change from baseline in percentage of asthma-control 24-hour period (defined as 24­
hour periods with asthma symptom scores of 0 and no rescue medication usage) 
during the 12-week treatment period 

•	 proportion of patients meeting alert criteria for worsening asthma during the 12-week 
treatment period 

•	 proportion of patients withdrawn for worsening asthma during the 12-week treatment 
period 

•	 change from baseline in trough (AM predose and pre-rescue bronchodilator) FEV1 at 
weeks 1, 2, 3, 4, 6, 8, 10, and 12 or at endpoint 
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•	 change from baseline in trough (AM predose and pre-rescue bronchodilator) FEF25­
75 over weeks 1 to 12 and at weeks 1, 2, 3, 4, 6, 8, 10, and 12 or at endpoint 

•	 change from baseline in trough (AM predose and pre-rescue bronchodilator) FVC 
over weeks 1 to 12 and at weeks 1, 2, 3, 4, 6, 8, 10, and 12 or at endpoint 

•	 proportion of patients who achieve at least a 15%, 12%, or 200-mL increase in FEV1 
within 12 hours postdose at TV1 and TV9 or at endpoint 

•	 time (median and mean) to 15% and 12% improvement from baseline in FEV1 
postdose at TV9 

•	 duration of effect: how long patients experience an increase of at least 15% above 
baseline FEV1 at TV1 and TV9 

•	 proportion of patients achieving a clinically significant change from baseline 
(minimum important difference [MID] ≥0.5) in the AQLQ(S) (patients ≥18 years of 
age only) or PAQLQ(S) (patients 12 to 17 years of age only) score at week 12 or at 
endpoint 

•	 change from baseline in ACT score at weeks 4, 8, and 12, and over weeks 1 to 12 or 
at endpoint 

•	 proportion of patients with ACT score ≤19 at weeks 4, 8, and 12, and over weeks 1 to 
12 or at endpoint 

Reviewer comment: All efficacy endpoints are identical to the Study 301. 

Efficacy Endpoint Parameters 

Primary Efficacy Parameter 
Trough FEV1 and FEV1 AUC 0-12 hours was measured via spirometry which was conducted 
based on American Thoracic Society and ERS criteria. All FEV1 data were submitted to a 
central reading center for evaluation. Spirometry was conducted at screening, Week 0, 1 
(baseline), 2, 4, 8, and 12. Albuterol was held for 6 hours prior to spirometry. The baseline 
spirometry for both the predose FEV1 and the FEV1 AUC 0-12 hours was defined as the average 
of the 30 minute and 10 minute predose measurements obtained at the randomization visit. 

Post-dose serial spirometry was assessed in a subset of subjects (n=300), at 15, and 30 minutes, 
then 1, 2, 3, 4, 6, 8, 10, and 12 hours. Serial spirometry was stopped if a patient required 
albuterol treatment for worsening asthma symptoms. 

Secondary Efficacy Parameters 

PEF 
Peak expiratory flow (PEF) was determined in the AM and PM as the highest value of 3 
measurements, before administration of study or rescue medications, using a handheld electronic 
peak flow meter. Baseline trough PEF was defined as the average of recorded (nonmissing) 
trough over the 7 days before randomization. 
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Asthma Symptom Scores
 
Daily asthma symptom scores, were recorded in the AM and PM before PEF, study drug or
 
rescue medication. The total daily asthma symptom score is the average of the daytime and 

nighttime scores. The range for the total daily symptom score is 0 to 4.5, 4.5 being the worst. 

Baseline was the average of the 7 days before randomization. The score was assessed for cough, 

wheeze, shortness of breath, and chest tightness as follows:
 

Daytime (Determined in the evening)
 
0 = No symptoms during the day
 
1 = Symptoms for 1 short period during the day
 
2 = Symptoms for 2 or more short periods during the day
 
3 = Symptoms for most of the day which did not affect my normal daily activities
 
4 = Symptoms for most of the day which did affect my normal daily activities
 
5 = Symptoms so severe that I could not go to work or perform normal daily activities
 

Nighttime (Determined in the morning)
 
0 = No symptoms during the night
 
1 = Symptoms causing me to wake once (or wake early)
 
2 = Symptoms causing me to wake twice or more (including waking early)
 
3 = Symptoms causing me to be awake for most of the night
 
4 = Symptoms so severe that I did not sleep at all.
 

Rescue Medication Use
 
Number of inhalations of albuterol used each morning and each night was self-recorded in the
 
subject’s diary. Baseline was defined as the percentage of rescue-free days over the 7 days prior 

to randomization.
 

Stopping Criteria for Worsening Asthma 
Patients who experienced a clinical asthma exacerbation were withdrawn if the investigator 
determined that withdrawal was necessary to help control the patient’s asthma. An exacerbation 
was defined as worsening asthma requiring any significant treatment other than study drug or 
rescue medication (SABA). Significant treatment included the use of systemic corticosteroids 
and/or urgent care/ED visit or hospitalization. Urgent care/ED visits where the treatment was 
limited to a single dose of nebulized albuterol/salbutamol did not meet the criteria of significant 
treatment. 

Alert Criteria for Worsening Asthma 
If any of the alert criteria were met, the investigator determined whether the patient’s overall 
clinical picture was consistent with worsening asthma and if the patient should be withdrawn 
from the study. 

1. FEV1 below the stability limit value 
a. Stability limit = best pre-albuterol FEV1 at Week 0 x 80% 

2. PEF below the stability limit for ≥4 days (out of 7 days) 
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a. Stability limit = mean AM PEF available from 7 days preceding Week 0 x 80% 
3. >3 days of ≥ 12 inhalations of albuterol 
4. ≥ 2 days with nighttime symptom scores >2 

Asthma exacerbations were not recorded as adverse events unless they met the criteria of an 
SAE. Subjects with asthma exacerbations meeting the serious adverse events definition, 
requiring oral or injectable corticosteroid use or any change in their asthma therapy were to be 
discontinued from the study due to meeting stopping criteria. 

Reviewer comment: The 80% stability limit is based on the NHLBI asthma guidelines of asthma 
control (FEV1 or peak flow 60-80% predicted/personal best is considered not well-controlled). 

AQLQ 
The AQLQ(S) (September 2010 version; patients aged ≥18 years) was self-administered by the 
patients at the investigational center at the randomization visit and at Week 12. The 
questionnaire is a tool to measure the impact of asthma on a patient’s quality of life (physical, 
emotional, social, and occupational). The AQLQ(S) was administered only to patients 18 years 
and older. The adult questionnaire contains 32 items with a 2-week recall period and applies a 7­
point Likert scale (7=not impaired at all – 1=severely impaired) to questions in the 4 domains of 
activity limitations, symptoms, emotional function, and environmental stimuli. Total scores were 
based on available data; handling of missing data is described in statistical analysis plan. Scores 
range from 1 to 7, with higher scores indicating better quality of life. Baseline was the last 
assessment recorded before randomization. 

Time to 15% and 12% Improvement in Postdose Serial Spirometry 
Time to 15% improvement was defined as the time elapsed from the time of first dose to the first 
time when 15% improvement from baseline in FEV1 was achieved at the randomization visit. If 
an exact 15% increase was not achieved at a measured time point, then the time was estimated by 
linear interpolation between the time point with the first increase greater than 15% and the time 
point immediately before. Patients who did not achieve the 15% improvement were censored at 
the time of last serial spirometry assessment at randomization visit. Analogous definitions were 
applied to the 12% improvement. 

Percentage of Rescue-Free 24-Hour Periods 
A minimum of 60% of full days during the 12-week treatment period (or relative to the number 
of days that the patient participated in the study) could not be missing in order for a patient to be 
included in this analysis. 

Percentage of Symptom-Free 24-hour periods 
A minimum of 60% of full days during the 12-week treatment period (or relative to the number 
of days that the patient participated in the study) could not be missing in order for a patient to be 
included in this analysis. 
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Percentage of Asthma-Control 24-Hour Period 
Asthma-control 24-hour periods were defined as 24-hour periods with asthma symptom score of 
0 and no rescue medication use. A minimum of 60% of full days during the 12-week treatment 
period (or relative to the number of days that the patient participated in the study) could not be 
missing in order for a patient to be included in this analysis. 

Proportion of Patients Who Achieve ≥ 15%, 12% or 200 mL Increase in Postdose Serial 
Spirometry 
Based on FEV1 at Week 12 (or endpoint) compared to randomization visit (baseline) in 300 
subjects (subset) who performed postdose serial spirometry. 

Proportion of Patients Achieving a Clinically Significant Change from Baseline 
in the AQLS(S) or PAQLS(S) 
The proportion of patients achieving a clinically significant change from baseline (MID≥0.5) in 
the AQLQ(S) (patients ≥18 years of age only) or PAQLQ(S) (patients 12 to 
17 years of age only) score at week 12 or at endpoint was assessed. Patients used the PAQLQ(S)\ 
throughout the study even if they turned 18 years of age before TV9/ET. The pediatric version 
differs from the adult version in the recall period (1 week rather than 2) and the number of 
questions and domains; it has 23 questions in 3 domains for activity limitations, symptoms, and 
emotional function. The baseline value was the last assessment before randomization. 

Asthma Control Test 
The ACT is a simple, patient-completed questionnaire used for the assessment of overall asthma 
control. The 5 items included in the ACT assess daytime and nighttime asthma symptoms, use of 
rescue medication, and impact of asthma on daily functioning. Each item in the ACT is scored on 
a 5-point scale, with summation of all items providing scores ranging from 5 to 25. The scores 
span the continuum of poor control of asthma (score of 5) to complete control of asthma (score 
of 25), with a cutoff score of 19 indicating patients with poorly controlled asthma. If any of the 
questions were not completed, then the total score was set to missing. The baseline value was the 
last assessment recorded before randomization. 

Safety Parameters 

Safety parameters consisted of urine pregnancy tests (every visit), vital signs (pulse and blood 
pressure – all treatment visits), ECGs (blinded reader at central center; screening and Week 12), 
physical exam (including body weight and height; screening and Week 12), oropharyngeal 
exams (all treatment visits), and concomitant medication use. 

Withdrawal Due to an Adverse Event 
If a patient was withdrawn from the study for multiple reasons that included adverse events, the 
termination page of the CRF indicated that the withdrawal was related to an adverse event. An 
exception to this requirement was the occurrence of an adverse event that in the opinion of the 
investigator was not severe enough to warrant discontinuation, but that requires the use of a 
prohibited medication, thereby requiring discontinuation of the patient. In such a case, the reason 
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for discontinuation was need to take a prohibited medication, not the adverse event. Patients 
could also be withdrawn for asthma exacerbation, but this was not recorded as an adverse event 
unless it met the criteria of a serious adverse event. 

Asthma Exacerbations 
Asthma exacerbations were not considered adverse events unless they met the definition of a 
serious adverse event (with the exception of one event that was severe (required systemic 
steroids for ≥ 3 days), but did not meet SAE criteria, based on an older version of the protocol). 

Ethics 
An institutional review board (IRB) reviewed and approved these studies. The study was 
performed in accordance with the Declaration of Helsinki and ICH GCP. 

Statistical Plan 

Primary endpoint analysis 

A fixed-sequence multiple testing procedure was used to control the overall Type I error rate at 
the 0.05 level (2-sided) for the primary endpoints analysis as shown in Table 19. 
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Table 19. Study 301: Multiple Testing Procedures for Primary Endpoints 

Source: CSR, Figure 2, pg. 61 

Reviewer comment: Based on the order of hierarchy the primary goal was for the study to show 
benefit of the combination (ICS/LABA) over the monoproduct (ICS), followed by the efficacy of 
the combination product over placebo. It is also notable here that the standardized baseline-
adjusted FEV1 AUC 0-12 was listed first in the hierarchy despite the first primary endpoint for 
the study was change from baseline in trough FEV1. 

Change from Baseline in Trough FEV1 at Week 12 
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The baseline FEV1 was the average of the 2 predose FEV1 measurements (30 and 10 minutes) at 
the randomization visit. If one time point was missing, the other was used. If both were missing, 
baseline was treated as missing. Missing data was accounted for by the modified baseline 
observation carried forward (BOCF) method. A sensitivity analysis using an ANCOVA model 
with effects due to baseline trough AM FEV1, sex, age, (pooled) center, previous therapy (ICS or 
ICS/LABA), and treatment. Contrasts for pairwise treatment comparisons of interest were 
constructed. The estimated treatment difference for each contrast of interest was presented 
together with the 2-sided 95% CI for the difference and the p-value. 

Supportive Primary Analyses 
These analyses were conducted for the ITT population. No multiplicity adjustment was made for 
supportive analyses of the primary endpoints. 

•	 Standardized baseline-adjusted FEV1 AUEC0-12wk was calculated using the 
trapezoidal rule. The modified BOCF method was used to address missing data from 
serial spirometry patients who did not perform serial spirometry at Week 12. If 
baseline FEV1 was missing, area under the effect curve values were set to missing. 
The endpoint was analyzed using an ANCOVA model with effects due to baseline 
trough FEV1, sex, age, (pooled) center, previous therapy (ICS or ICS/LABA), and 
treatment. Contrasts for pairwise treatment comparisons were constructed. 

•	 Change from baseline in trough FEV1 over the 12-week treatment period was 
analyzed using a MMRM with effects due to baseline FEV1, sex, age, (pooled) 
center, previous therapy (ICS or ICS/LABA), visit, treatment, and visit-by-treatment 
interaction. Missing data were not implicitly imputed in the MMRM analysis, but all 
nonmissing data for a patient were used within the analysis to estimate the time-
averaged difference between treatment groups over 12 weeks. 

•	 Change from baseline in trough FEV1 after the 12-week treatment period using 
MMRM was analyzed as described for change over the 12-week period. The change 
from baseline in trough FEV1 after the 12-week treatment period was also analyzed 
using an ANCOVA model with effects due to baseline FEV1, sex, age, (pooled) 
center, previous therapy (ICS or ICS/LABA), and treatment, imputing missing data 
using last observation carried forward (LOCF). 

Sensitivity analysis
 
A cumulative proportion of responders analysis graph was provided for the change from
 
baseline in trough FEV1 at Week 12. The graph presents the proportion of responders (y-axis)
 
over the entire range of possible cutoff points (x-axis).
 

A tipping point analysis was also performed for the comparisons that were determined to be 
significant in the main analyses. The tipping point analyses tested the robustness of study results 
in light of missing data. This analysis was performed for all comparisons of the active drugs to 
placebo, as well as for comparisons of FS to Fp. The initial shift value was 0 (representing 
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missing at random) and treatment comparisons were made. The shift was then increased and the 
process repeated until the treatment effect was no longer significant at the 5% level. The shift 
point at which the effect was no longer significant is the tipping point. For comparisons of FS 
with Fp, a decrease in the value of the efficacy variable was applied to each imputed value only 
for patients in the FS treatment group. If the tipping point analysis indicates that the tipping point 
consists of unreasonable values, then the robustness of the study results is supported. 

Similar to the tipping point analysis, another sensitivity analysis was performed that utilizes 
multiple imputations under an assumption of missing not at random (MNAR) for those 
patients who withdrew due to worsening asthma. The initial shift value was 0 (representing 
missing at random) and it was then increased by increments of 0.10 L. 

Standardized Baseline-Adjusted FEV1 AUEC 0-12 hours At Week 12 
A subset of approximately 300 patients performed serial spirometry. Data from these 
assessments were analyzed using the trapezoidal rule based on actual time of measurement. It 
was standardized by dividing it by the number of hours between the start time of dose 
administration and the end time of the last nonmissing FEV1 measurement. The baseline FEV1 
was the average of the 2 predose FEV1 measurements (30 and 10 minutes predose) at the RV. If 
1 of these was missing, the nonmissing value was used; if both were missing, baseline was 
treated as missing. Baseline-adjusted FEV1 was calculated as postdose FEV1 after subtracting 
the baseline FEV1 value. If a patient was missing postdose spirometry measurements 
intermittently, then those missing values were ignored and the trapezoidal rule simply spanned 
the missing time point(s). An ANCOVA model with fixed effects of treatment, sex, (pooled) 
center, previous therapy (ICS or ICS/LABA), and with covariates of age and baseline FEV1. For 
those serial spirometry patients who did not perform serial spirometry at week 12, missing data 
were imputed via LOCF for the main analysis. A sensitivity analysis used a modified BOCF 
method, where the postdose value of FEV1 at TV1 was used. Contrasts for pairwise treatment 
comparisons of interest were constructed. 

Secondary endpoints: 
Secondary endpoints were analyzed using the FAS population. Testing of secondary endpoints 
occurred when all comparisons of the primary endpoints were significant at 0.05. 
At the point where the p-value is greater than 0.05, no further comparisons is interpreted 
inferentially. The hierarchy (if all primary efficacy endpoints were significant) is listed in Table 
20. 
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Table 20. Study 301: Multiple Testing Procedures for Secondary Endpoints for Fp 

84
 

Reference ID: 4004089 



 
 

 
 

 

 

  
      

 
  

    
 

  
 

  
  

 
   

   

 
 

 

     
 

 
 

     
  

 
  

   
    

  
   

 
 

 
     

 
 

 
 

 

 
    

 
 

Clinical Review 
Miya Paterniti 
NDA 208798 and 208799 
Fp and FS MDPI 

Treatment comparisons will begin with the change from baseline in weekly average of daily 
trough morning PEF (first secondary endpoint) with the Fp 100 mcg versus placebo, or FS 
100/12.5 mcg versus placebo. If the resulting p-value is less than 0.05, then the next 
comparison(s) of interest will be made according to the direction of the arrows. To the right, this 
will be the same endpoint to compare Fp 50 mcg versus placebo, or FS 50/12.5 mcg versus 
placebo. This process will continue testing sequentially through the next study drug/strength for 
each variable and at a given strength through the order presented in Table 4 and Table 5, until 
either all comparisons of interest are made, or until the point at which the resulting p-value for a 
comparison is greater than 0.05. At the point where the p-value is greater than 0.05, no further 
comparisons of either that strength or that measure can be made. This procedure allows for 
control of the Type I error for comparisons at a particular study drug/strength over the 5 
secondary endpoints, as well as comparisons over study drugs/strengths within a particular 
endpoint. However, it does not control the overall Type I error. 

Analyses Population 

Intent-to-Treat (ITT) Population 
All randomized subjects with treatment assigned based upon the treatment randomized 
regardless of which treatment they actually received. The ITT was used for supportive efficacy. 

Full Analysis Set (FAS) 
All subjects in the ITT population who received at least 1 dose of study drug AND had at least 1 
post baseline trough FEV1 assessment. The FAS was the primary efficacy analysis set. 
Pulmonary function test data could be excluded from the FAS for visits in which patients took 
(within 7 days of the visit) any of a limited subset of prohibited asthma medications that could 
significantly confound interpretation. These medications were oral or systemic corticosteroids; 
LABAs or long-acting muscarinic antagonists, leukotriene receptor antagonists/5-leukotriene 
oxidase inhibitors (e.g., zileuton [ZYFLO® (Cornerstone Therapeutics)]); and oral B-agonists. A 
blinded statistical data review (SDR) meeting was conducted before database lock in order to 
determine and document the PFT data excluded from the FAS. 

Per-Protocol (PP) Population 
The PP population included all data from randomized subjects prior to experiencing major 
protocol violations and who had greater than 80% compliance to the study drug over the entire 
treatment period. 

Safety Population 
All randomized subjects who received at least 1 dose of study drug. Treatment was assigned as 
given, regardless of randomization group. 

Protocol Amendments 
A total of 3 amendments were made to the protocol. All 3 amendments occurred after subject 
enrollment began. 
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Amendment 1 (November 17, 2014) – 115 subjects enrolled 

•	 Under the Division’s advice, the primary endpoint was changed from change from 
baseline in trough FEV1 OVER the 12 week treatment period to standardized 
baseline-adjusted FEV1 AUEC 0-12 weeks. 

•	 Clarification was provided about when a severe asthma exacerbation (defined in the 
original protocol as one that required systemic corticosteroid use for ≥3 days or 
hospitalization) would be considered a serious adverse event. 

Amendment 2 (February 19, 2015) – 309 subjects enrolled 

•	 The inclusion criteria were modified to allow patients on mid-dose ICS therapy to 
participate in the study (in addition to those on low-dose ICS therapy already 
included in the study). 

Amendment 3 (July 14, 2015) – 647 subjects enrolled 

•	 Based on discussions with the US FDA, the primary endpoint was changed from 
standardized change from baseline-adjusted trough (AM predose and pre-rescue 
bronchodilator) FEV1 AUEC0-12wk at week 12 (TV9) to change from baseline in 
trough (AM predose and pre-rescue bronchodilator) FEV1 at week 12 (TV9). 

•	 As recommended by the US FDA, the CPRA graph was added to examine all 
possible response levels of interest 

Reviewer comment: The Division recommended a landmark endpoint (at Week 12) as products 
associated with initial large differences between treatment and placebo, but small (if any) 
difference from placebo at the end of the double blind treatment period are clinically undesirable 
so that the landmark analysis is preferred to an analysis of the average over time. 

Protocol Deviations 

A total of 102 (16%) of subjects had 1 or more protocol violations. Major protocol violations 
were reported for 14 (2%) patients, and the proportions did not differ greatly among the groups. 
The most common of these was use of excluded concomitant medication or treatment. Minor 
protocol violations were reported for 88 (14%) patients, which included greater numbers in the 
FS 50/12.5 mcg (26 (20%) patients) and Fp 100 mcg (22 (17%) patients) groups than in the 
other groups. The most common of these overall was noncompliance to study drug (35%, n=5). 
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5.3.5 Study FSS-AS-30017 (30017) 

Study 301 and Study 30017 were similarly designed. This protocol review will focus on the 
differences between the Studies and will refer back to the protocol review for Study 301 when 
applicable. 

Administrative Information 

•	 Study title: A 12-Week, Double-Blind, Placebo-Controlled, Efficacy and Safety 
Study of Fluticasone Propionate Multidose Dry Powder Inhaler Compared with 
Fluticasone/Salmeterol Multidose Dry Powder Inhaler in Adolescent and Adult 
Patients with Persistent Asthma Symptomatic Despite Inhaled Corticosteroid Therapy 

•	 Study dates: October 1, 2014 to September 26, 2015 
•	 Study sites: USA, Canada, Czech Republic, Poland, Russia, South Africa, Ukraine, 

Hungary 
•	 Study report date: February 16, 2016 

Objectives/Rationale 

See Objectives/Rationale for Study 301. 

Study Design and Conduct 

Overview 

Study 30017 was a 12-week, randomized, double-blind, placebo -controlled, parallel-group, 
multicenter, study in subjects aged 12 years and older with persistent asthma, previously treated 
with ICS or ICS/LABA therapy. After a 14 to 21-day run-in period, subjects were randomized to 
one of 4 different treatment arms (Fp 100 mcg, Fp 200 mcg, FS 100/12.5 mcg, or FS 200/12.5 
mcg one inhalation twice daily) or placebo for 12 weeks. A follow-up visit occurred after 1 week 
(week 13). 

During the run-in period, subjects discontinued their current asthma medications and were 
provided with an albuterol HFA MDI for symptomatic relief, and single-blinded Fp 50 mcg 
device (1 inhalation twice a day). 

Reviewer comment: Study 301 treated patients with open-label QVAR (40 mcg HFA MDI 1 
inhalation twice daily) and a placebo MDPI instead of Fp 50 mcg. The dose of both ICS’s are 
considered low-dose, therefore no effect on baseline characteristics is anticipated. 

The study design for Study 30017 is depicted in Figure 8. 
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Figure 8. Study 30017: Study Design 

Source: CSR, Fig 1, pg. 26
 

The schedules of assessments are shown in Figure 9.
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Figure 9. Study 30017: Schedule of Assessments 

Source: CSR, Table 1, pgs. 28-29 

Population 

Key Inclusion Criteria 

1. ≥ 12 years of age with a diagnosis of persistent asthma for ≥ 3 months 
2. No asthma exacerbations or changes in asthma medication for at least 30 days 
3. FEV1 40-85% predicted 
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4.	 15% reversibility AND ≥ 200 mL increase from baseline in FEV1 (in patients ≥ 18 years 
of age) within 30 minutes following 2-4 inhalations of albuterol 

5.	 Current asthma therapy: SABA for ≥ 8 weeks, ICS either as ICS or ICS/LABA 
combination for ≥ 1 month. If on ICS/LABA must have prescreening visit to change to 
ICS monotherapy and stable for 1 month. Qualifying ICS/LABA doses are listed in Table 
21. 

6.	 If female, was not currently pregnant, breastfeeding, or attempting to become pregnant, 
had a negative serum pregnancy test, and was of non-childbearing potential or if 
childbearing potential, then had to be willing to commit to using acceptable methods of 
birth control. 

Reviewer comment: For Study 301, the current asthma therapy is low or mid-dose ICS. Study 
30017 does not specify the dose of ICS, however the qualifying ICS dose ranges as listed in 
Table 21 are mid and high-dose. 

Table 21. Study 30017: Qualifying ICS/LABA 

Source: CSR, Table 3, pg. 30 - 31 
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Key Exclusion Criteria 

See Key Exclusion Criteria for Study 301. 

Randomization Criteria 

See Randomization Criteria for Study 301. 

Concomitant medications 

See Concomitant medications for Study 301. 

Treatment groups 

Run-in: 
•	 SABAs were replaced with albuterol HFA MDI (90 mcg/actuation). 
•	 ICS or ICS/LABA was discontinued and replaced with 1 puff twice daily Fp MDPI 50 

mcg. 

Treatment: 
•	 Albuterol HFA MDI as needed for relief of asthma symptoms 
•	 Subjects were randomized to 1 of 5 treatment groups as described in Table 22. 

Table 22. Study 30017: Treatment Groups 

Source: CSR, Table 1, pg. 25 

Placebo MDPI was provided in devices identical in appearance to Fp. Each placebo device 
contained lactose monohydrate without the active ingredient. 

Reviewer comment: Study 301 treated patients with open-label QVAR (40 mcg HFA MDI 1 
inhalation twice daily) and a placebo MDPI instead of a Fp during the run-in period. 
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Endpoints 

See Efficacy Endpoints, Efficacy Endpoint Parameters, and Safety Parameters for Study 301. 

Ethics 
An institutional review board (IRB) reviewed and approved these studies. The study was 
performed in accordance with the Declaration of Helsinki and ICH GCP. 

Statistical Plan 

See Statistical Plan for Study 301. The statistical analysis plan sections were identical, with the 
exception of the doses. The hierarchy for the primary endpoint was also similar to Study 301, 
with the low and mid doses substituted for the mid and low dose, respectively. 

Protocol Amendments 
A total of 4 amendments were made to the protocol. All 4 amendments occurred after subject 
enrollment began. 

Amendment 1 (December 2, 2014) – 147 subjects enrolled 

•	 Clarification was provided about when a severe asthma exacerbation (defined in the 
original protocol as one that required systemic corticosteroid use for ≥3 days or 
hospitalization) would be considered a serious adverse event. 

Amendment 2 (December 10, 2014) – 147 subjects enrolled 

•	 Administrative changes only 

Amendment 3 (February 19, 2015) – 543 subjects enrolled 

•	 Inclusion criteria amended to allow patients to enroll despite having changes in their 
ICS treatment over 1 month prior to screening. 

Amendment 4 (April 9, 2015) – 602 subjects enrolled 
•	 Based on discussions with the US FDA, the primary endpoint was changed from 

change from baseline in trough FEV1 OVER 12 weeks to AT Week 12. The primary 
endpoint for serial spirometry was specified as standardized change from baseline-
adjusted trough (AM predose and pre-rescue bronchodilator) FEV1 AUEC0-12wk at 
week 12. 

•	 As recommended by the US FDA, the CPRA graph was added to examine all 
possible response levels of interest 
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Reviewer comment: The Division recommended a landmark endpoint (at Week 12) as products 
associated with initial large differences between treatment and placebo, but small (if any) 
difference from placebo at the end of the double blind treatment period are clinically undesirable 
so that the landmark analysis is preferred to an analysis of the average over time. 

Protocol Deviations 

A total of 142 (20%) of subjects had 1 or more protocol violations. Major protocol violations 
were reported for 24 (3%) patients, and the proportions was higher for the placebo group (9 
(6%)) compared to the active treatment group (1-4%). The most common of these was 
noncompliance to study drug (12 (2%)) and use of excluded concomitant medications (11 (2%)). 
Minor protocol violations were reported for 126 (17%) patients. 

6 Review of Efficacy 
Efficacy Summary 

Fp MDPI (will be referred to as Fp) is proposed for the maintenance treatment of asthma as 
prophylactic therapy in patients 12 years of age and older. FS MDPI (will be referred to as FS) is 
proposed for the treatment of asthma in patients 12 years of age and older. The program 
consisted of 6 key studies: two 12-week Fp dose-ranging studies (201 and 202), a single dose 
salmeterol dose-ranging study (FSS-201) , two 12-week efficacy and safety studies (301 and 
30017) which included the usual factorial design to support the efficacy and safety the FS 
combination product, and a 26-week long-term safety study (305). Study 305 will be discussed in 
the Summary of Safety. 

The Fp dose-ranging studies (201 and 202) were 12-week, randomized, double-blind, placebo 
and active-controlled studies that included the low (50 mcg), mid (100 mcg), and high (200 mcg) 
Fp doses and ranged from 12.5 to 400 mcg. The low (50 mcg) and mid (100 mcg) Fp doses were 
included in both Studies 201 and 202, while the high dose (200 mcg) was included only in Study 
202. The comparator for Study 201 was Flovent Diskus 100 mcg (the marketed mid-dose) and 
the comparator for Study 202 was Flovent Diskus 250 mcg (the marketed high-dose). The 
salmeterol dose-ranging study (FSS-201) was a single-dose, double-blind (with the exception of 
the open-label active-control arm), placebo-controlled, dose-ranging study of salmeterol (0 to 50 
mcg) compared to Advair 100 mcg/50 mcg. 

For Study 201, which included the proposed low (50 mcg) and mid (100 mcg) doses of Fp, no Fp 
dose was significantly different than Flovent Diskus 100 mcg (the marketed mid-dose). All 
doses, with the exception of the lowest (12.5 mcg) were significantly different than placebo. The 
point estimate for the primary endpoint of FEV1 change from baseline to Week 12 for Flovent 
Diskus 100 mcg (234 mL; 95% CI (162 mL, 306 mL)) was between the Fp 12.5 mcg (189 mL; 
95% CI (112 mL, 266 mL)) and Fp 25 mcg (268 mL; 95% CI (194 ML, 343 mL)). The proposed 
mid-dose for Fp (100 mcg) trended toward a larger improvement in FEV1 at Week 12 (295 mL; 
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95% CI (219 mL, 371 mL)) compared to marketed mid-dose for Flovent Diskus (100 mcg). 
Notably, the 25 mcg dose is proposed for the pediatric studies in 4-11 year olds. These results 
support the proposed Fp low (50 mcg) and mid (100 mcg) doses. 

For Study 202, which included all 3 proposed doses (50, 100, and 200 mcg) no Fp dose was 
significantly different than Flovent Diskus 250 mcg (the marketed high-dose). Only the Fp 200 
mcg dose was significantly different from placebo and is the proposed high-dose for Fp. The 
point estimate for the primary efficacy endpoint of FEV1 change from baseline to Week 12 for 
Flovent Diskus 250 mcg (145 mL; 95% CI (79 mL, 210 mL)), was between the Fp 100 mcg (100 
mL; 95% CI (37 mL, 163 mL)) and Fp 200 mcg (148 mL; 95% CI (81 mL, 214 mL)). These 
results support the proposed Fp high dose at 200 mcg. 

The exploration for salmeterol dose response was evaluated in study FSS-201. Study FSS-201 
was a single-dose, cross-over study with 4 doses of salmeterol (6.25, 12.5, 25, and 50 mcg) 
combined with a fixed dose of fluticasone propionate (100 mcg) delivered as fluticasone 
propionate/salmeterol inhalation powder (FS). The comparators were Flovent Diskus 100 mcg 
(considered the 0 mcg salmeterol dose), and Advair 100/50 mcg. The maximum dose of 50 mcg 
is the dose of salmeterol that is currently marketed in Advair Diskus. The baseline-adjusted 
FEV1 AUC 0-12 hours demonstrated a dose-related increase in baseline adjusted FEV1 AUC 0­
12. The primary endpoint for FS 100/50 mcg was significantly higher than Advair 100/50 mcg 
by 58 mL (95% CI (22 ml, 94 mL)). Advair was most closely comparable to FS 100/12.5 mcg 
(249 mL), with the smallest difference (3 mL; 95% CI (-32 mL, 39 mL)). The 12.5 mcg dose is 
the proposed fixed dose of salmeterol. 

Studies 301 and 30017 were 12-week, randomized, double-blind, placebo-controlled studies of 3 
doses of ICS (fluticasone propionate: 50, 100, and 200 mcg) with and without a fixed dose of 
LABA (salmeterol: 12.5 mcg) compared to placebo in 1375 patients (Study 301: n= 647, about 
130 per treatment arm; Study 30017: n=728, about 145 per treatment arm) with persistent 
asthma. Study 301 included the low (50 mcg) and mid (100 mcg) doses of Fp and Study 30017 
included the mid (100 mcg) and high (200 mcg) doses of Fp. 

The patients enrolled in studies 301 and 30017 were predominantly female (58%), Caucasian 
(80%), and never smokers (86%), with a mean age of 43 years (range 12-86). Subjects had a 
mean FEV1 of 2.1L (66% predicted) and an FEV1/FVC ratio of 67%.  About half of the patients 
were on ICS (57%) and the other half were on ICS/LABA (43%) therapy. The ICS strength was 
not reported. 

For Study 301, out of the 647 subjects that were randomized, 93% (n=602) completed the study. 
The placebo group had the largest number of discontinued subjects (13%, n=17), predominantly 
for adverse events (which included asthma). All treatment arms (Fp 50 mcg twice daily (BID), 
Fp 100 mcg BID, FS 50/12.5 mcg BID, and FS 100/12.5 mcg BID) showed a significant 
improvement in the change from baseline in trough FEV1 at Week 12 compared to placebo. The 
treatment differences were 119 mL (95% CI (25 mL, 212 ml)), 151 mL (95% CI (57 mL, 244 
mL)), 266 mL (95 % CI (172 mL, 360 mL)) and 262 mL (95% CI (168 mL, 356 mL)), 
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respectively. FS 50/12.5 mcg showed a significant improvement compared to Fp 50 mcg 
(treatment difference 147 mL (95% CI (53 mL, 242 mL)) and Fp 100 mcg (treatment difference 
115 mL (95% CI (21 mL, 210 mL)). FS 100/12.5 mcg also showed a significant improvement 
compared to Fp 100 mcg (treatment difference 111 mL (95% CI (17 mL, 206 mL)). Study 301 
demonstrated the efficacy of two doses of Fp (50 and 100 mcg) over placebo; it also 
demonstrated the efficacy of the low and mid-dose combination of FS (50/12.5 mcg and 100 
mcg/12.5 mcg) over placebo and over the individual Fp monocomponents at the same and higher 
ICS strengths. 

For Study 30017, out of the 728 subjects that were randomized, 89% (n=650) completed the 
study. The placebo group had the largest number of discontinued subjects (26%, n=38), mainly 
for disease progression (12%, n=18). All treatment arms (Fp 100 mcg BID, Fp 200 mcg BID, FS 
100/12.5 mcg BID, and FS 200/12.5 mcg BID) showed a significant improvement in the change 
from baseline in trough FEV1 at Week 12 compared to placebo. The treatment difference was 
123 mL (95% CI (38 mL, 208 mL)), 183 mL (95% CI (98 mL, 268 mL)), 274 mL (95 % CI 189 
mL, 360 m)) and 276 mL (95% CI 191 mL, 361 mL)), respectively. FS 100/12.5 mcg showed a 
significant improvement compared to Fp 100 mcg (treatment difference 152 mL (95% CI (66 
mL, 237 mL)) and Fp 200 mcg (treatment difference 92 mL (95% CI (6 mL, 177 ml)). FS 
200/12.5 mcg also showed a significant improvement compared to Fp 200 mcg (treatment 
difference 93 mL (95% CI (9 mL, 178 ml)). Study 30017 demonstrated the efficacy of the mid 
and high doses of Fp (100 mcg and 200 mcg) over placebo; it also demonstrated the efficacy of 
the mid- and high-dose combination of FS (100/12.5 mcg and 200/12.5 mcg) over placebo and 
the Fp monocomponents of similar and higher ICS strengths. 

For both Studies 301 and 300017, there were no statistical comparisons within the Fp doses and 
FS doses. The point estimates did show a dose-response for the Fp doses, but not between the FS 
doses. The co-primary endpoint in the serial spirometry subset of patients (n=312 for each study) 
of the standardized baseline-adjusted FEV1 AUC 0-12h at Week 12 was generally similar to the 
results for the change from baseline in trough FEV1. The main difference was that the Fp 50 and 
100 mcg doses did not show a dose response for their improvement over placebo. 

The sensitivity analyses (cumulative proportion of responder analysis graph, tipping point, and 
multiple imputations under an assumption of missing not at random for those patients who 
withdrew due to worsening asthma) supported the primary and co-primary endpoint conclusions. 

A subgroup analysis was performed by the sponsor by sex, age group (12 to 17, 18 to 64, and ≥ 
65 years), race (white, black, and other), and by geographic region (USA and non-USA) based 
on the pooled FAS population. Overall, the subgroup analyses were consistent with the primary 
analysis, although no study was powered to detect difference in subgroups. 

The key secondary endpoint was the time to 15% and 12% improvement from baseline in FEV1 
post dose at baseline in the serial spirometry subset. For Study 301, 70% (n=39) and 57% (n=35) 
of the subjects in the FS 50/12.5 mcg and FS 100/12.5 mcg improved their FEV1 by 15% from 
baseline on Day 1, respectively. Of those subjects, the median time to an FEV1 improvement of 
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15% was 1.3 hours and 4.3 hours, respectively. Slightly more subjects achieved a 12% 
improvement in FEV1 on day 1 and the median time was slightly shorter than for 15%. A dose 
response was observed for both 15% and 12% time to improvement for the FS treatment arms 
(not evaluated for the Fp treatment arms). For Study 30017, 62% (n=36) and 81% (n=55) of the 
subjects on FS 100/12.5 mcg and FS 200/12.5 mcg improved their FEV1 by 15% from baseline 
on Day 1, respectively. Of those subjects, the median time to an FEV1 improvement of 15% was 
0.9 hours and 0.8 hours, respectively. Slightly more subjects achieved a 12% improvement in 
FEV1 on day 1 and the median time was slightly shorter than for 15%. A dose response was not 
observed for either a 15% or 12% time to improvement in post-dose FEV1 on day 1 from 
baseline. 

Other secondary endpoints included peak expiratory flow (PEF), asthma symptom score, 
albuterol use, time to withdrawal for worsening asthma, and asthma quality of life questionnaire 
(AQLQ). Overall the secondary endpoints were supportive of the primary endpoint. The FS 
combination was not consistently superior to Fp, with the exception of the peak expiratory flow 
rate endpoint. A dose response was generally present with the exception of albuterol use in Fp 
100 mcg compared to 200 mcg and AQLQ scores in the FS 100/12.5 mcg compared to FS 
200/12.5 mcg. 

Overall, efficacy for Fp 50 mcg, 100 mcg, and 200 mcg one inhalation BID and for FS 50/12.5 
mcg, 100/12.5 mcg, and 200/12.5 mcg one inhalation BID for the treatment of asthma in patients 
aged 12 years and older has been demonstrated. Fp 50 mcg was supported by Studies 201, 202, 
and 301, Fp 100 mcg was supported by Studies 201, 202, 301, and 30017, Fp 200 mcg was 
supported by Studies 202 and 30017, FS 50/12.5 mcg was supported by Study 301, FS 100/12.5 
mcg was supported by both Studies 301 and 30017, and FS 200/12.5 mcg was supported by 
Study 30017. 

Studies 201, 202 and FS-201 supported the dose selection of both fluticasone propionate and 
salmeterol. Studies 301 and 30017 demonstrated the difference in the primary endpoint of 
change from baseline in trough FEV1 at Week 12 for all treatment arms compared to placebo, 
with a dose-response between doses of Fp and a statistically significant improvement in the 
combination of the ICS/LABA (FS) compared to the ICS (Fp) of the same or higher dose. The 
co-primary efficacy endpoint of standardized baseline-adjusted FEV1 AUC 0-12h at Week 12 in 
the serial spirometry subset of patients showed similar results. Efficacy is further supported by 
the key secondary endpoint of time to 15% and 12% improvement from baseline in FEV1 and 
the other secondary endpoints of PEF, asthma symptom score, albuterol use, time to withdrawal 
for worsening asthma, and AQLQ. 

6.1 Indication 

Fp 
•	 Maintenance treatment of asthma as prophylactic therapy in patients 12 years of age and 

older 
•	 Not indicated for the relief of acute bronchospasm 
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Nearly all patients had previous metered dose inhaler experience. For Studies 301 and 30017, 
prior dry powder inhaler use was reported in 80% and 86%, respectively. For Study 301, the 
most common prior asthma therapy was salbutamol (85%) and fluticasone propionate (38%). 
The ICS strengths were not provided. The types asthma therapy at baseline was similar in Study 
30017. Medications for conditions other than asthma were reported for ≥ 5% of patients overall. 
These included cetirizine, ibuprofen, loratadine, acetaminophen, lisinopril, and vitamins. The 
treatment groups were comparable in their use of prior medications. 

On-treatment concomitant therapies 

For Study 301, 69% of subjects received at least 1 concomitant medication during the study. The 
most common was antihistamines (25%), non-steroidal anti-inflammatory drugs (NSAIDs; 
18%), agents acting on the renin-angiotensin system (i.e. lisinopril, losartan; 16%), and 
analgesics (15%). Notably 6% of subjects received antibiotic therapy. In Study 30017, 79% of 
subjects received at least 1 concomitant medication. The distribution was similar to Study 301. 
There was no notable difference between treatment groups and placebo for either study. 

Concomitant Diseases 

For Study 301, all subjects had at least 1 prior medical condition. The most common was allergic 
rhinitis (40%), followed by season allergy (29%), hypertension (23%), postmenopausal (19%), 
perennial rhinitis (19%), headache (12%), and gastroesophageal reflux disease (GERD; 11%). 
Study 30017 had similar findings. 

Reviewer comment: Baseline disorders are consistent with what would be expected with an 
asthma population. 

6.1.3 Subject Disposition 

Study sites 

Study 301 was conducted in 104 centers (calculated by this reviewer, but 129 centers are listed in 
the CSR) in the USA, Canada, Poland, Russia, South Africa, Ukraine, Hungary. About 60% of 
sites were located in the US. A total of 356 (56%) of subjects were enrolled in United States (US) 
sites (calculated by this reviewer). 

Study 30017 was conducted in 118 centers (calculated by this reviewer, although 147 centers are 
listed in the CSR) in the USA, Canada, Czech Republic, Poland, Russia, South Africa, Ukraine, 
and Hungary. A total of 424 (59%) of subjects were enrolled in US sites (calculated by this 
reviewer). 
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Compliance 

Noncompliance (see definition in protocol review in Section 5.3.4 FSS-AS-301 and in Section 
5.3.5 FSS-AS-30017) was included as a protocol violation (see Section 5.3.4 FSS-AS-301 and 
Section 5.3.5 FSS-AS-30017 for a full list of protocol violations). For Study 301, 36 (5%) of 
subjects were reported as noncompliant to study medication. For Study 30017, 52 (7%) of 
subjects were reported to be noncompliant with study medication. One patient from each study 
was discontinued for noncompliance. 

Reviewer comment: Noncompliance with study medication would decrease the treatment effect; 
therefore the 7% of subjects from Study 30017 who were noncompliant is not necessarily 
concerning. 

6.1.4 Analysis of Primary Endpoint 

Primary Efficacy Results 

The co-primary endpoints for the Studies 301 and 30017 are as follows: 

•	 change from baseline in trough (AM predose and pre-rescue bronchodilator) FEV1 at 
week 12 

•	 standardized baseline-adjusted area under the effect curve for FEV1 from time 0 to 12 
hours postdose (FEV1 AUC0-12h) at week 12, analyzed for the subset of 
approximately 300 patients who performed postdose serial spirometry 

As detailed in the protocol review (Section 5) for Studies 301 and 30017, Statistical Analysis 
Plan, the primary endpoint analysis were conducted using a fixed-sequence multiple testing 
procedure was used to control the overall Type I error at the 2-sided 0.05 level. The full analysis 
set was initially set as the primary endpoint analysis set, however our Division prefers the ITT 
analysis set. The results were unblinded prior to the new primary analysis population change; 
therefore the tables below are for the full analysis set, with differences stated for the ITT 
population. There were 7 and 8 subjects excluded in the FAS population, compared to the ITT 
population, in Study 301 and 30017, respectively. 
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Reviewer comment: The Agency’s statistical analysis confirmed these results. See Dr. Yu Wang’s 
statistical review for further details. 

The mean change from baseline in trough FEV1 at each visit by treatment group was also 

Figure 10. Study 301: Mean (+/-SE) Change From Baseline in Trough FEV1 Weekly and at 
Endpoint by Treatment Group (FAS) 

analyzed by the sponsor  as shown in 
Figure 10 for Study 301 and Figure 11 for Study 30017. Of note, these analyses were ad hoc. 

(b) (4)

Source: ISE, Figure 1, pg. 82 and Fp and FS prescribing information, Figure 2 
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Figure 11. Study 30017: Mean (+/- SE) Change From Baseline in Trough FEV1 Weekly by 
Treatment Group (FAS) 

Source: ISE, Figure 1, pg. 83 and Fp and FS prescribing information, Figure 5 

Notably, the results at Week 12 in Figure 10 and Figure 11 are not the same as the primary 
endpoint results at Week 12. This is due to the different methods of handling missing data for the 
Week 12 analysis (last observation carried forward (LOCF)) and the primary analysis at endpoint 
analysis (baseline observation carried forward (BOCF)). The different results at Week 12 and at 
Endpoint are most apparent for the placebo group, due to the higher number of discontinuations. 
The affect in the placebo group is most apparent in Study 30017. 

The co-primary endpoint of the standardized baseline-adjusted FEV1 AUC 0-12h at Week 12 
was analyzed in the serial spirometry subset of patients. The results are summarized in Table 28. 
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Figure 12. Study 301: Mean Change from Baseline in FEV1 (L) at Week 12 by Time Point 
and Treatment Group (FAS; Serial Spirometry Subset) 

Source: Study 301 CSR, Figure 6, pg. 114 

Figure 13. Study 30017: Mean Change from Baseline in FEV1 (L) at Week 12 by Time 
Point and Treatment Group (FAS; Serial Spirometry) 

Source: Study 30017 CSR, Figure 6, pg. 113 
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Sensitivity Analysis 

Overall the sensitivity analyses were consistent with the primary analyses. 

A sensitivity analysis using the ITT population (which was preferred by the Division as the 
primary endpoint analysis population) was consistent with the FAS population analysis for the 
primary endpoint of change from baseline in trough FEV1. The FAS and ITT population were 
identical for the spirometry subset for the evaluation of the co-primary endpoint of the 
standardized baseline-adjusted FEV1 AUC 0-12h at Week 12. 

The sponsor conducted a cumulative proportion of responders analysis graph as an additional 
sensitivity analysis. The differentiation between the treatment arms that was seen in the primary 
analysis was also seen in this analysis. 

A tipping point analysis was also performed for the change from baseline in trough FEV1 over 
the 12-week treatment period to assess the effects of missing data. The tipping points were 
unreasonable from a clinical perspective for all cases. 

Similar to the tipping point analysis, another sensitivity analysis was performed that utilizes 
multiple imputations under an assumption of missing not at random (MNAR) for those patients 
who withdrew due to worsening asthma.  The initial shift value was 0 (representing missing at 
random) and it was then increased by increments of 0.10 L. There were few patients in the active 
groups (0.7%) whose missing data was due to disease progression or lack of efficacy, and there 
were more such patients in the placebo group (4.6%). When imputed values for these patients 
were shifted, the p-value of this multiple-imputation became even smaller than the observed p-
value. Regardless of how large a negative adjustment was made, in all cases the active group 
response was always significantly better than that in the placebo group. This was also the case 
with the comparisons of FS to Fp because of the small numbers of patients involved. This 
sensitivity analysis also supports the primary endpoint conclusions. 

Further discussion of efficacy can be found in Dr. Yu Wang’s statistical review. 

6.1.5 Analysis of Secondary Endpoints(s) 

Key Secondary Endpoint 

The sponsor analyzed the time (median and mean) to 15% and 12% improvement from baseline 
in FEV1 post dose at baseline in the serial spirometry subset as the key secondary endpoint, as 
summarized in Table 29. 
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Fp and FS MDPI 

CI) 
Comparison to Fp 
100 mcg BID 
(95% CI) 

- - - 11 
(2,19) 

10 
(1,18) - - - 13 

(6,20) -

Comparison to Fp 
200 mcg BID 
(95% CI) 

- - - - - - - - 11 
(5,18) 

13 
(6,19) 

Change from baseline in the weekly average of the total daily asthma symptom score (range 0-4.5) over week 1-12 
n 128 128 129 128 125 142 145 146 141 145 
Baseline 0.80 0.83 0.78 0.78 0.78 0.88 0.80 0.90 0.95 0.94 
Change from 
baseline 
(LS mean (SE), 
95% CI) 

-0.14 
(0.04) 
(-0.20, 
-0.07) 

-0.28 
(0.03) 
(-0.34, 
-0.22) 

-0.30 
(0.03) 
(-0.36, 
-0.24) 

-0.33 
(0.03) 
(-0.39, 
-0.27) 

-0.36 
(0.03) 
(-0.43, 
-0.30) 

-0.09 
(0.03) 
(-0.15, 
-0.02) 

-0.28 
(0.03) 
(-0.35, 
-0.22) 

-0.24 
(0.03) 
(-0.31, 
-0.18) 

-0.36 
(0.03) 
(-0.43, 
-0.30) 

-0.39 
(0.03) 
(-0.46, 
-0.33) 

Comparison to 
placebo 
(95% CI) 

-
-0.14 
(-0.23, 
-0.06) 

-0.17 
(-0.25, 
-0.08) 

-0.19 
(-0.28, 
-0.11) 

-0.23 
(-0.32, 
-0.14) 

-
-0.20 

(-0.29, 
-0.10) 

-0.16 
(-0.25, 
-0.06) 

-0.28 
(-0.37, 
-0.18) 

-0.30 
(-0.40, 
-0.21) 

Comparison to Fp 
50 mcg BID 
(95% CI) 

- - -
-0.05 

(-0.14, 
0.04) 

- - - - - -

Comparison to Fp 
100 mcg BID 
(95% CI) 

- - -
0.03 

(-0.11, 
0.06) 

-0.06 
(-0.15, 
0.02) 

- - -
-0.08 

(-0.17, 
0.01) 

-

Comparison to Fp 
200 mcg BID 
(95% CI) 

- - - - - - - -
-0.12 

(-0.21, 
-0.03) 

-0.15 
(-0.24, 
-0.06) 

Change from baseline in weekly average of the total daily use of albuterol 
n 129 128 129 128 126 143 145 146 141 145 
Baseline (number 
of inhalations) 1.4 1.3 1.2 1.2 1.1 1.7 1.6 1.8 2.0 1.9 

Change from 
baseline 
(LS mean (SE), 
95% CI) 

-0 

-0.47 
(0.09) 
(-0.65, 
-0.29) 

-0.47 
(0.09) 
(-0.65, 
-0.29) 

-0.71 
(0.09) 
(-0.89, 
-0.52) 

-0.68 
(0.09) 
(-0.86, 
-0.49) 

0.17 
(0.11) 
(-0.05, 
0.39) 

-0.44 
(0.11) 
(-0.65, 
-0.23 

-0.53 
(0.11) 
(-0.74, 
-0.32) 

-0.82 
(0.11) 
(-1.03, 
-0.61) 

-0.90 
(0.11) 
(-1.11, 
-0.69) 

Comparison to 
placebo 
(95% CI) 

-
-0.46 

(-0.72, 
-0.21) 

-0.46 
(-0.72, 
-0.21) 

-0.70 
(-0.96, 
-0.45) 

-0.68 
(-0.93, 
-0.42) 

-
-0.61 

(-0.91, 
-0.31) 

-0.70 
(-1.0, 
-0.40) 

-0.99 
(-1.29, 
-0.69) 

-1.07 
(-1.37, 
-0.77) 

Comparison to Fp 
50 mcg BID 
(95% CI) 

- - -
-0.24 

(-0.50, 
0.01) 

- - - - - -

Comparison to Fp 
100 mcg BID 
(95% CI) 

- - -
-0.24 

(-0.49, 
0.01) 

-0.21 
(-0.47, 
0.04) 

- - -
-0.38 
(-0.68 
-0.08) 

-

Comparison to Fp 
200 mcg BID 
(95% CI) 

- - - - - - - -
-0.29 

(-0.58, 
0.01) 

-0.36 
(-0.66, 
-0.07) 

Time to patient withdrawal for worsening asthma (days) during the 12-week treatment period 
n 129 128 129 128 126 143 145 146 141 145 
Number of patients 
with events (%) 4 (3) 1 (<1) 1 (<1) 1 (<1) 0 20 (14) 1 (<1) 3 (2) 1 (<1) 4 (3) 

Kaplan-Meier 
estimate of 
probability of 
remaining in study 
at week 12 
(95% CI) 

0.97 
(0.92, 
0.99) 

0.99 
(0.94, 
1.0) 

0.99 
(0.94, 
1.0) 

0.99 
(0.94 
1.0) 

1.0 
(-,-) 

0.85 
(0.78, 
0.90) 

0.99 
(0.95, 
1.00) 

0.98 
(0.94, 
0.99) 

0.99 
(0.95, 
1.00) 

0.97 
(0.93, 
0.99) 
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Fp and FS MDPI 

Comparison to 
placebo 
(p-value, 
Hazard Ratio) 

- 0.170 
0.24 

0.168 
0.24 

0.172 
0.24 

0.044 
0 - <0.000 

0.04 
0.000 
0.13 

0.000 
0.04 

0.000 
0.17 

Comparison to Fp 
50 mcg BID 
(p-value, 
Hazard Ratio) 

- - - 0.993 
1.01 - - - - - -

Comparison to Fp 
100 mcg BID 
(p-value, 
Hazard Ratio) 

- - - 1.000 
1.00 

0.313 
0.00 - - -

0.996 
1.00 

Comparison to Fp 
200 mcg BID 
(p-value, 
Hazard Ratio) 

- - - - - - - - 0.325 
0.34 

0.720 
1.33 

AQLQ(S) 
n 97 108 103 102 109 101 126 125 130 124 
Baseline 4.9 5.2 5.0 5.1 5.0 4.9 5.0 4.9 4.9 5.0 
Change from 
baseline 
(LS mean (SE), 
95% CI) 

0.34 
(0.08) 
(0.18, 
0.49) 

0.59 
(0.07) 
(0.44, 
0.73) 

0.64 
(0.07) 
(0.49, 
0.78) 

0.57 
(0.08) 
(0.42, 
0.71) 

0.81 
(0.07) 
(0.67, 
0.95) 

0.20 
(0.08) 
(0.05, 
0.35) 

0.33 
(0.07) 
(0.20, 
0.47) 

0.42 
(0.07) 
(0.28, 
0.55) 

0.59 
(0.07) 
(0.45, 
0.72) 

0.54 
(0.07) 
(0.40, 
0.67) 

Comparison to 
placebo 
(95% CI) 

-
0.25 

(0.05, 
0.46) 

0.30 
(0.09, 
0.51) 

0.23 
(0.02, 
0.44) 

0.47 
(0.27, 
0.68) 

-
0.13 

(-0.07, 
0.33) 

0.22 
(0.02, 
0.42) 

0.38 
(0.18, 
0.58) 

0.33 
(0.13, 
0.53) 

Comparison to Fp 
50 mcg BID 
(95% CI) 

- - -
-0.02 

(-0.22, 
0.18) 

- - - - - -

Comparison to Fp 
100 mcg BID 
(95% CI) 

- - -
-0.07 

(-0.28, 
0.13) 

0.17 
(-0.03, 
0.37) 

- - -
0.25 

(0.07, 
0.44) 

-

Comparison to Fp 
200 mcg BID 
(95% CI) 

- - - - - - - -
0.17 

(-0.02, 
0.35) 

0.12 
(-0.07, 
0.31) 

Fp=fluticasone propionate; FS=fluticasone propionate/salmeterol xinafoate; BID = twice daily, PEF=peak expiratory flow, 
AQLQ=asthma quality of life questionnaire, - = not evaluated 
Source: ISE, Table 19, pg. 100, Table 20, pg. 101, Table 21, pgs. 104-105, Summary Table 8.1, pg. 539 (used to find error in 
table from pg. 112), Table 22, pg. 112, Table 23, pg. 118, Table 24, pg. 125-126, Table 25, pg. 132-33. 

Overall the secondary endpoints were supportive of the primary endpoint. Notably, the sponsors 
hierarchy approach for the analyses of the secondary endpoints controlled the Type I error for 
comparisons at a particular study drug/strength, as well as the comparisons over study 
drug/strengths within in a particular endpoint, however it did not control for the overall Type I 
error. See the statistical analysis plan in the protocol review for Study 301 in Section 5.3.4. 
Additionally, the hierarchy rules did not appear to be implemented correctly in that the 
comparison for the first endpoint in the hierarchy (PEF) did not meet the criteria of p<0.05 for 
the comparison of Fp 50 mcg vs. placebo for Study 301 and the 4th endpoint in the hierarchy 
(time to withdrawal for worsening asthma) did not meet the criteria of p <0.05 for the Fp 100 
mcg vs. placebo comparison. See Dr. Yu Wang’s statistical review for further details. 

Study 30017 may have enrolled subjects with more severe asthma as the baseline comparisons 
were slightly worse for Study 30017 compared to Study 301 for the asthma symptom score and 
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albuterol use. The FS combination was not consistently superior to Fp, with the exception of the 
peak expiratory flow rate endpoint. A dose response was generally present with the exception of 
albuterol use in Fp 100 mcg compared to 200 mcg and AQLQ scores in the FS 100/12.5 mcg 
compared to FS 200/12.5 mcg. 

Peak Expiratory Flow (PEF) 

The endpoint of daily trough morning PEF was analyzed as the change from baseline in the 
weekly average over the 12 week treatment period. At baseline the treatment arms between and 
across studies were comparable. The Fp 50 mcg treatment arm was not statistically different than 
placebo, therefore inferential testing for this comparison was not performed for the other 
secondary efficacy endpoints. Statistical significance was achieved for the treatment difference 
of all other doses. 

For the combination arms, statistically significant differences were observed for FS 50/12.5 mcg 
compared to Fp 50 mcg and Fp 100 mcg, FS 100/12.5 compared to Fp 100 mcg and Fp 200 mcg, 
and FS 200/12.5 compared to Fp 200 mcg. No statistical comparisons were made between the Fp 
doses and between the FS doses; however, the point estimate increased slightly for the Fp 50 
mcg (7 mL/min) compared to the Fp 100 mcg (11 ml/min) treatment arms. The 95% CI for the 
treatment difference (comparison to placebo) were overlapping between the Fp and FS doses for 
both studies. There were no obvious differences in the point estimates for the Fp 100 mcg (17 
ml/min) compared to 200 mcg (18 ml/min) doses or the FS 50/12.5 mcg (21 ml/min) compared 
to 100/12.5 mcg (21 ml/min) or FS 100/12.5 mcg (30 ml/min) compared to 200/12.5 mcg (31 
ml/min). 

Asthma Symptom Scores 

The endpoint of total daily asthma symptom score was analyzed as the change from baseline in 
the weekly average over weeks 1 to 12. The total daily symptom score is an average of the 
daytime (0-5) and nighttime (0.4) scores, with the higher score indicating worse symptoms. At 
baseline, Study 30017 had slightly higher symptom scores (0.80-0.95) compared to Study 301 
(0.78-0.83). Within studies the treatment arms were comparable at baseline, with the exception 
of Fp 100 mcg treatment arm in Study 30017 that was notably lower (0.80) than the other 
treatment arms (i.e. 0.95 for FS 100/12.5 mcg). All treatment arms showed a significant 
treatment difference compared to placebo. 

For the combination arms, a statistical difference was shown for the FS 200/12.5 mcg arm 
compared to Fp 200 mcg and for the FS 100/12.5 mcg compared to Fp 200 mcg. No differences 
were noted FS 100/12.5 mcg compared to Fp 100 mcg or FS 50/12.5 compared to Fp 50 mcg or 
Fp 100 mcg. 

No statistical comparisons were made between the Fp doses and between the FS doses; however, 
the point estimate increased slightly for the Fp 50 mcg (-0.14) compared to the Fp 100 mcg (­

114
 

Reference ID: 4004089 



 
 

 
 

 

 

    
   

  
 

 

 
 

    
   

  
  

 
 

   
   

  
  

 
 

  
  

  
  

 

  
 

   
   

  
  

 
 

 
  

 
   

 
 

 
   

   
   

Clinical Review 
Miya Paterniti 
NDA 208798 and 208799 
Fp and FS MDPI 

0.17) treatment arms, the FS 50/12.5 mcg (-0.19) compared to the FS 100/12.5 mcg (-0.23), and 
for FS 100/12.5 mcg (-0.28) compared to FS 200/12.5 mcg (-0.30). The 95% CI for the treatment 
difference (comparison to placebo) were overlapping between the Fp and FS doses for both 
studies. The point estimate for the treatment effect was smaller for Fp 200 mcg (-0.16) compared 
to Fp 100 mcg (-0.20). 

Daily Albuterol Use 

The endpoint of total daily albuterol use was analyzed as the change from baseline in the weekly 
average of total daily inhalations of albuterol over the 12 week treatment period. At baseline, 
Study 30017 had slightly more albuterol use (1.6- 2.0) compared to Study 301 (1.1-1.4). Within 
studies the treatment arms were comparable at baseline. All treatment arms showed a significant 
treatment difference compared to placebo. 

For the combination arms, a statistical difference was shown for the FS 200/12.5 mcg arm 
compared to Fp 200 mcg and for the FS 100/12.5 mcg compared to Fp 100 mcg (only in Study 
30017). No differences were noted FS 100/12.5 mcg compared to Fp 200 mcg or FS 50/12.5 
compared to Fp 50 mcg or Fp 100 mcg. 

No statistical comparisons were made between the Fp doses and between the FS doses; however, 
the point estimate increased slightly in Study 30017 for the Fp 100 mcg (-0.61) compared to the 
Fp 200 mcg (-0.70) treatment arms, the FS 100/12.5 mcg (-0.99) compared to the FS 200/12.5 
mcg (-1.07). The 95% CI for the treatment difference (comparison to placebo) were overlapping 
between the Fp and FS doses for both studies. There was no apparent dose response in Study 
301. 

Withdrawal for worsening asthma 

This endpoint was analyzed as the number of patients withdrawn due to meeting stopping criteria 
for worsening asthma. Stopping criteria was defined as a having an exacerbation (worsening 
asthma requiring any significant treatment other than study drug or rescue medication (SABA)) 
that in the opinion of the investigator determined that withdrawal was necessary to help control 
the patient’s asthma. Also if patient’s met alert criteria (FEV1 below the 80% of baseline, PEF 
below 80% weekly baseline for ≥ 4/7 days, >3 days of ≥ 12 inhalations of albuterol ≥ 2 days with 
nighttime symptom scores >2) subjects were evaluated to see if the investigator determined that 
withdrawal was necessary to help control the patient’s asthma. 

In Study 301, there were too few patients withdrawn for worsening asthma to reach statistical 
significance, although more patients (n=4) withdrew in the placebo arm, compared to the 
treatment arms (n=0 in the FS 100/12.5 mcg arm and n=1 in the other treatment arms). 

In Study 30017 significantly more patients withdrew in the placebo arm for worsening asthma 
(n=20 (14%)) compared to the treatment arms (Fp 100mcg (n=1, <1%), Fp 200 mcg (n=3, 2%), 
FS 100/12.5 mcg (n=1, <1%), FS 200/12.5 mcg (n=4, 3%)). The increased number of patient 
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withdrawals due to worsening asthma in the placebo group in Study 30017 (n=20, 14%) 
compared to Study 301 (n=4 (3%)) may indicate that patients had more severe asthma. 

Comparisons of the FS to Fp within each study were not significantly different. 

No statistical comparisons were made between the Fp doses and between the FS doses. There 
was no apparent dose response in Study 30017. There were too few events to make meaningful 
comparisons between doses in Study 301. 

Asthma Quality of Life Questionnaire (AQLQ) 

This endpoint was analyzed as the change from baseline in AQLQ score at Week 12. The 
AQLQ(S) was administered only to patients 18 years and older. This 32 item questionnaire 
included questions related to activity limitations, symptoms, emotional function, and 
environmental stimuli. Scores range from 1 to 7, with higher scores indicating better quality of 
life. 

At baseline the studies and treatment arms were comparable. All treatment arms showed a 
significant treatment difference compared to placebo. 

For the combination arms, a statistical difference was shown for the FS 100/12.5 mcg arm 
compared to Fp 100 mcg in Study 30017, but not Study 301. No differences were noted for FS 
50/12.5 compared to Fp 50 mcg or Fp 100 mcg, FS 100/12.5 mcg compared to Fp 200 mcg, or 
FS 200/12.5 mcg compared to 200 mcg. 

No statistical comparisons were made between the Fp doses and between the FS doses; however, 
for Study 301 the point estimate for the treatment difference increased slightly for the Fp 50 mcg 
(0.25) compared to the Fp 100 mcg (0.30) treatment arms, the FS 500/12.5 mcg (0.23) compared 
to the FS 100/12.5 mcg (0.47). For Study 30017, the point estimate for the treatment difference 
also increased slightly for the Fp 100 mcg (0.13) compared to the Fp 200 mcg (0.22) treatment 
arms. The FS treatment arms in Study 30017 did not show a dose response. The 95% CI for the 
treatment difference (comparison to placebo) were overlapping between the Fp and FS doses for 
both studies. In other asthma programs, AQLQ score was analyzed as a responder rate. The 
sponsor did not include this analysis. 

6.1.6 Other Endpoints 

The sponsor had multiple other endpoints (see Study 301 and 30017 Other Efficacy Endpoints in 
Section 5) which were also supportive of the primary analysis.

 the sponsor did an ad hoc analysis in the serial (b) (4)

spirometry subset of the mean change from baseline in FEV1 at Day 1 at 15 minutes (which was 
the first evaluated time point), as summarized in Table 31 for both studies.  
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6.1.7 Subpopulations 

A subgroup analysis was performed by the sponsor by sex, age group (12 to 17, 18 to 64, and ≥ 
65 years), race (white, black, and other), and by geographic region (USA and non-USA) based 
on the pooled FAS population. The majorities of the 1375 total subjects enrolled in the Fp and 
FS 12-week studies were female (58%), 18 to 64 years of age (80%), and white (80%). Overall, 
the subgroup analyses were consistent with the primary analysis, although no study was powered 
to detect difference in subgroups. 

Notably, in Study 301 the adolescent age group (12-17 years) showed a greater treatment effect 
for the FEV1 change from baseline at Week 12 for the Fp and FS treatment arms in Study 301 
compared to the older age groups; however, the comparisons for the FS and Fp groups were not 
significant in the 12-17 year age group, but were significant the 18-64 year age group. The 
number of adolescents in the Study 30017 was too small to show similar results. 

For race, although the black subgroup showed similar trends to the white subgroup and overall 
group, the comparisons were not significant due to the small number of subjects (17% overall) 
compared to the white subgroup. 

Reviewer comment: The Agency’s statistical reviewer generally agreed with the sponsor’s 
subgroup analysis conclusions. For further details regarding the statistical analysis, see Dr. Yu 
Wang’s statistical review. 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

Two PK studies (FpS-AS-101, FSS-AS-10042) were conducted to support the dosing 
recommendations. The sponsor also conducted two 12-week dose-ranging studies (Study 201 
and Study 202) for Fp and one single-dose dose-ranging study for FS (FSS-201). These are 
discussed below. For additional detail regarding the PK studies, refer to Section 4.4 Clinical 
Pharmacology. 

The Clinical Pharmacology reviewer concurs with the selection of dosing regimens, 50, 100, and 
200 mcg BID for Fp, and 50/12.5, 100/12.5, and 200/12.5 mcg BID for FS, for the maintenance 
treatment of asthma as prophylactic therapy in patients aged 12 years and older. 

FpS-AS-101 

In Study FpS-AS-101 over the range of inhaled, delivered Fp doses (800 to 1000 mcg total 
doses, administered as a single dose per treatment) that were evaluated in this study, the shapes 
of the plasma concentration-versus-time profiles for Fp were similar for the Fp 800 mcg total 
dose, the Flovent Diskus 1000 mcg total dose, and the Flovent HFA MDI 880 mcg total dose. 
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Figure 16. Study 201: Change from Baseline to Each Visit in FEV1 (L) by Treatment 
Group (FAS) 

Source: Study 201 CSR, Figure 3, pg. 105 

The secondary endpoints (am peak expiratory flow, rescue free days, and time to withdrawal for 
worsening asthma) were consistent with the primary endpoint. 

Study 202 

The protocol for this study is discussed in detail in Section 5.3 Study FpS-AS-202 (202). The 
demographics for Study 202 are listed in Table 34. 
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Figure 17. Study 202: Change from Baseline to by Week in FEV1 (L) (FAS) 

Reviewer comment: The changes from baseline FEV1 at week 12 were of larger magnitude in 
Study 201 compared to Study 202, likely due to the differences in study population and study 
design. Study 201 enrolled patients on non-ICS therapy and Study 202 enrolled patients on high-
dose ICS or ICS/LABA and they were allowed to continue their asthma medication during the 
run-in period. The baseline for Study 202 reflects the subject’s current ICS use. Study 202 
supports the high dose (Fp 200 mcg) as this was significantly different than placebo. Study 201 
supports the low and mid doses (Fp 50 and 100 mcg). 

Study FSS-201 

The exploration for salmeterol dose response was evaluated in study FSS-201. Study FSS-201 
was a single-dose, cross-over study with 4 doses of salmeterol (6.25, 12.5, 25, and 50 mcg) 
combined with a fixed dose of fluticasone propionate (100 mcg) delivered as fluticasone 
propionate/salmeterol inhalation powder (FS). The comparators were Flovent Diskus 100 mcg 
(considered the 0 mcg salmeterol dose), and Advair 100 mcg/50 mcg. The maximum dose of 50 
mcg is the dose of salmeterol that is currently marketed in Advair Diskus. The protocol for Study 
FSS-201 is detailed in Section 5.3.3 Study FSS-AS-201(FSS-201). 

Reviewer comment: Salmeterol was not tested as a monoproduct due to the LABA safety 
concerns of serious asthma outcomes (hospitalizations, intubations, and death). 

A total of 72 subjects were randomized, all of whom received at least 1 dose of study drug, with 
65 (90%) completing the study. Of the 7 (10%) patients who withdrew from the study, 1 
withdrew for an adverse event (asthma exacerbation). All 72 randomized subjects were included 
in the full analysis population, which was used for the primary efficacy analysis. The subject 
demographic was similar to the other phase 2 and 3 programs in the development program. The 
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7 Review of Safety 
Safety Summary 

The safety profile for inhaled fluticasone propionate and salmeterol in this patient population is 
well-known, as they have been marketed for the treatment of asthma as Flovent Diskus (50 mcg, 
100 mcg, and 250 mcg) 2-4 inhalations twice daily and in combination as Advair Diskus (100/50 
mcg, 250/50 mcg, and 500/50 mcg) one inhalation twice daily at higher doses than Fp and FS 
since 1994 (Flovent Diskus) and 2000 (Advair Diskus). Moreover, ICSs have been used for 
treatment of asthma since 1987 and other ICS/LABAs have also been marketed since Advair was 
approved. 

The safety evaluation for Fp and FS relies on the pooled results of the four 12-week studies (201, 
202, 301, and 30017). The 26-week long-term extension study (305) provides supportive safety 
data. The mean exposure range for the four 12-week studies was 68-84 days, with the lowest 
exposure in the placebo group (most early discontinuations in the placebo group were due to 
asthma adverse events and disease progression). 

Dose response for safety was evaluated for Fp with doses from 12.5 to 400 mcg. The salmeterol 
dose response to safety was evaluated separately in Study FSS-201 (single doses ranging from 0 
to 50 mcg). No dose response for any adverse event was noted, with the exception of oral 
candidiasis, which is a known dose-dependent safety concern for ICS. 

One death was reported due to fulminant liver failure, in Study 30017. The event occurred in a 
44 year old black female after receiving FS 100/12.5 mcg (one inhalation twice daily) for 37 
days and starting a new herbal supplement (moringa oleifera) on Day 22. This is a potential case 
of Hy’s law, however it is confounded by the use of an herbal supplement. Her liver function 
tests continued to be elevated and she died on day 72. 

The overall occurrence of serious adverse events (SAEs) was equally distributed across treatment 
groups (0% – 2%). The only SAE that occurred in more than one patient was asthma 
exacerbation. Asthma exacerbation was reported in 4 (1%) patients in the placebo arm and 1 
(1%) patient in the FS 200/12.5 mcg treatment arm. 

Discontinuations due to AEs were balanced across treatment groups. Bronchitis, upper 
respiratory infection, asthma, cough, and dysphonia occurred in more than one patient. More 
patients discontinued due to asthma in the placebo group (n=5 (1%)) compared to the treatment 
groups (n=2 (<1%)). 

The sponsor analyzed adverse events that were considered specific primary safety concerns for 
Fp and FS based on the known safety profile of these drugs in combination. The categories 
chosen for analyses were based on the warning and precautions in available prescribing 
information and included oral candidiasis, paradoxical bronchospasm and upper airway 
symptoms, immediate hypersensitivity reactions, immunosuppression, hypercorticism and 

129
 

Reference ID: 4004089 



 
 

 
 

 

 

 
 

  
 

   
   

 
 

 
  

  
 

   

   
   

   
  

 
 

  
 

 
  

  
 

 
 

 
 

 
 

   
    

 
 

 
  

 
 

  
 

  

Clinical Review 
Miya Paterniti 
NDA 208798 and 208799 
Fp and FS MDPI 

adrenal suppression, reduction in bone mineral density, effect on growth, hypokalemia and 
hyperglycemia, potential cardiovascular effects, potential central nervous system effects, 
glaucoma and cataracts, and eosinophilic conditions and Churg-Strauss syndrome. Bone mineral 
density measurements, and formal hypothalamic–pituitary–adrenal (HPA) axis and growth 
studies were not included in this clinical development program as the systemic exposure for 
these proposed products are lower or similar to the marketed products.  Urinary cortisol was 
collected in Studies 202 and 305 and was consistent with the known effects of ICS on the HPA 
axis. EKGs were measured at baseline and Week 12 for the 4 pivotal studies (201, 202, 301, and 
30017). For those studies which included FS treatment arms, the EKG results were consistent 
with the know safety profile of inhaled LABAs. Overall, the incidence of adverse events reported 
in these categories were consistent with the know safety profile of the marketed forms of inhaled 
fluticasone propionate and fluticasone propionate/salmeterol combination. 

The incidence of adverse events was reported similarly across treatment groups. 
Nasopharyngitis, headache, upper respiratory infection, cough, oral candidiasis, and back pain 
were the most frequent adverse events, occurring in 3% or more subjects in any treatment group. 
The incidence of oral candidiasis was dose-dependent. As with other ICSs, to reduce the risk of 
oral candidiasis patients are advised to rinse their mouth with water without swallowing after 
inhalation for ICS medications. 

Although clinical labs were not collected for the Studies 301 and 30017, one death occurred in 
Study 30017 due to fulminant liver failure. In study 201 and 202, liver function tests were 
measured at screening and at Week 12. One subject on Fp 100 mcg had normal baseline liver 
function tests and elevated liver function tests at Week 12 (AST ≥ 10x ULN, ALT ≥ 5 x ULN, 
bilirubin within normal limits). In combination with death due to fulminant liver failure 
confounded by herbal supplement use, this report of highly elevated AST and ALT will need to 
be considered when finalizing the prescribing information. 

Subgroup analyses for four 12-week studies included gender, age, race, and geographic location 
(US vs. non-US). Overall, there was no apparent difference in the safety profile by these 
subgroups. 

A total of 9 subjects become pregnant during this clinical development program. Prior to the 
introduction of the updated PLLR format, the reference listed drug for both Fp and FS were 
considered pregnancy category C. The pregnancy adverse events and outcomes for the Fp and FS 
clinical studies are consistent with the know safety profile of fluticasone propionate and 
salmeterol. 

The long-term (26-week), open-label safety study (Study 305) was consistent with the safety 
results of four 12-week studies. 

Overall, the safety database is adequate to assess the safety of fluticasone propionate and 
fluticasone propionate/salmeterol in the novel MDPI device. The safety profile for Fp and FS are 
consistent with the know safety profile for the products alone and in combination.  The potential 
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Hy’s law case and the case of elevated liver enzymes and will need to be considered further 
when finalizing the prescribing information. The safety findings should be factored into the risk-
benefit assessment of Fp and FS for the treatment of asthma. 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

The clinical review of safety is based primarily on the pooled results of the four 12-week studies 
(201, 202, 301, and 30017) studies. The safety results for the single-dose dose-ranging FS study 
(FSS-201) are reviewed in Section 7.2.2 Explorations for Dose Response. One 6-month, long­
term, open-label safety study is presented separately, as supportive safety in Section 7.7.2 Long­
term safety. 

All analyses were based on the safety population, unless otherwise specified. 

7.1.2 Categorization of Adverse Events 

Studies 201 and 202 used MedDRA 15.0 and Studies 301, 30017, and 305 used MedDRA 17.0. 
There were no relevant changes between the versions. 

AEs were recorded from the time the patient signed the informed consent until the end of study 
(including the follow-up period). AEs that occurred during a washout period were attributed to 
the last treatment given. 

For Studies 301 and 30017, the severity of the AE was characterized as mild (no limitation of 
usual activities), moderate (some limitation of usual activities), or severe (inability to carry out 
usual activities). Slightly different severity definitions were used in Studies 201 and 202, as 
follows: mild (adverse event which was easily tolerated), moderate (adverse event sufficiently 
discomforting to interfere with daily activity), or severe (adverse event which prevented normal 
daily activities) adverse events. When the severity of an adverse event changed more than once a 
day, the maximum severity for the event was listed. If the severity changed over a number of 
days, these mini-events or changes were recorded separately (i.e., having distinct onset dates). 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare Incidence 

The Sponsor established two safety groupings for the safety analyses of this clinical development 
program, as follows: 

1.	 The 12-week Fp and FS efficacy and safety studies (301 and 30017) 
2.	 The 12-week Fp dose-ranging studies (201 and 202) and the 12-week Fp and FS efficacy 

and safety studies (301 and 30017) 
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Reviewer comment: Salmeterol was not tested as a monoproduct due to the LABA safety 
concerns of serious asthma outcomes (hospitalizations, intubations, and death). 

The safety population comprised of 72 randomized subjects all of whom received at least 1 dose 
of study drug. The safety population was used for all analyses of safety data. The subject 
demographic was similar to the four 12- week studies. A total of 7 (10%) of patients withdrew 
from the study, with 1 withdrawing for an adverse event (asthma exacerbation). 

There were no deaths or serious adverse events. Adverse events were similar across treatment 
groups. No adverse event occurred more than once in any salmeterol treatment group. 

ECGs (12-lead) were performed before and 5 and 10 minutes after treatment administration. Out 
of the 72 randomized subjects, 24 had abnormal baseline ECGs. At endpoint, 13 subjects with 
normal baseline readings had abnormal ECGs, while 7 subjects with abnormal baseline ECGs 
normalized at endpoint. None of the changes could be ascribed to any of the treatment arms, not 
were the individual subject findings considered clinically significant. A common finding was 
sinus bradycardia. There were clinically meaningful changes in heart rate or ECG parameters. 

Clinical chemistry, hematology, urinalysis, and pregnancy tests were collected. Due to the 
known effects of beta-agonists, potassium and glucose were collected pre and 15-minutes post 
FS dosing. There were no clinically meaningful trends in mean changes from baseline, nor 
notable shifts for serum chemistry variables or urinalysis parameters. Minor shifts were noted in 
some hematology parameters. 

Reviewer comments: The salmeterol dose-ranging study did not include doses higher than the 
approved salmeterol dose used in combination with fluticasone propionate (50 mcg) with a well-
established safety profile. As expected, we did not see any concerning safety signals in this 
single-dose, dose-ranging salmeterol study. 

7.2.3 Special Animal and/or In Vitro Testing 

No special animal and/or in vitro testing was conducted or required to further explore the safety 
profile of nintedanib 

7.2.4 Routine Clinical Testing 

The 12-week Fp dose-ranging studies (201 and 202) included routine clinical testing: clinical 
chemistry, hematology, urinalysis, pregnancy testing, 12 lead ECGs, physical exam including 
oropharyngeal examination, and vital signs.  Given the known safety profile of fluticasone 
propionate and fluticasone propionate/salmeterol and the safety results from the 12-week Fp 
dose-ranging studies, the 12-week Fp and FS efficacy studies (301 and 30017) only included 
pregnancy tests. The routine clinical testing was adequate. 
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7.2.5 Metabolic, Clearance, and Interaction Workup 

Refer to section 4.4 Clinical Pharmacology. 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

ICS 
The four 12-week studies incorporated monitoring for toxicities associated with ICS use by 
evaluating AEs for localized infections (including those of the mouth and pharynx with Candida 
albicans), paradoxical bronchospasm and upper airway symptoms, immediate hypersensitivity 
reactions, evidence of immunosuppression, hypercorticism and adrenal suppression, reduction in 
bone mineral density or associated consequences (i.e., vertebral fractures), effects on growth, and 
eosinophilic conditions including Churg-Strauss Syndrome. Details of the AE analysis can be 
found in Section 7.1.2 Categorization of Adverse Events and Section 7.3.4 Significant Adverse 
Events. 

ICS use can result in suppression of endogenous corticosteroid production, especially at higher 
doses. Since the impact of fluticasone propionate on the hypothalamic-pituitary-adrenal (HPA) 
axis is well documented, limited assessments of cortisol were performed in this clinical program. 
Urine cortisol (24-hour collection) was evaluated in the higher dose-ranging Fp Study (202) and 
the 6-month open-label safety study (305). 

Growth effects were not specifically studied given the known effects of fluticasone propionate 
on growth. 

LABA 
FS was reviewed in the context of the recently completed LABA safety studies which showed 
that in 11,679 adolescent (≥ 12 years of age) and adults asthma patients with a history of a severe 
asthma exacerbation in the year before randomization, but not during the previous month, 
salmeterol in a fixed-dose combination with fluticasone propionate did not have a significantly 
higher risk of serious asthma-related events than those who received fluticasone alone.(1) 

The salmeterol containing studies (FSS-201, 301 and 30017) incorporated monitoring for 
toxicities associated with LABA use including specific cardiac AEs, vital sign, and ECG 
parameters. 

7.3 Major Safety Results 

Safety Results 

7.3.1 Deaths 

One death was reported for fulminant liver failure in Study 30017 in a 44 year old black female 
after receiving FS 100/12.5 mcg BID for 37 days (5.3 weeks). On day 30, her liver function tests 
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propionate/salmeterol prescribing information after 4 weeks of treatment with Fp inhalation 
aerosol. 

Since the impact of Fp on the hypothalamic–pituitary–adrenal (HPA) axis is well documented, 
and the systemic exposure for Fp and FS is similar or lower than the approved products, limited 
assessments of cortisol were performed in the FS clinical program. Twenty four-hour urine 
cortisol level was evaluated in studies using the higher doses of FS or Fp. Urinary cortisol 
assessments were performed for Study 202 and 305 and will be discussed in Section 7.4.2 
Laboratory Findings. 

Reduction in Bone Mineral Density 

Bone mineral density was not specifically measured in the four 12-week studies given the known 
effects on bone mineral density of fluticasone propionate. There were no adverse events or 
reported instances of decreased bone mineral density or associated consequences (i.e., vertebral 
fractures). 

Effect on Growth 

Growth was not specifically measured in the four 12-week studies as the effects of fluticasone 
propionate on growth as is well documented, and the systemic exposure for fluticasone 
propionate as Fp and FS is similar or lower than the approved products. 

Hypokalemia and Hyperglycemia 

Beta-receptors activate the Na/K pump; therefore beta-agonists (salmeterol) increase the Na/K 
pump leading to increased intracellular potassium and hypokalemia. Beta-agonists also affect 
glucose homeostasis by modulating insulin secretion, liver metabolism, and uptake of glucose 
into muscle. No adverse events of hypokalemia or hyperglycemia were reported for patients 
treated with FS. 

Potential Cardiovascular Effects 

Excessive beta-agonist stimulation can affect the cardiovascular system and salmeterol has been 
associated with a clinically significant cardiovascular effect in some patients as measured by 
EKG changes, pulse rate, blood pressure, and/or symptoms. 

The incidence of patients who had adverse events in the SOC of cardiac disorders was not dose-
dependent, and ranged from 0% to 2% for Fp and FS, and 0% for Flovent, compared to 1% for 
placebo. The most frequently reported adverse event was palpitations (3 patients treated with FS, 
2 patients treated with Fp, and 0 patients treated with placebo). The incidence of patients who 
had adverse events in the SOC of vascular disorders was also not dose-dependent, and ranged 
from 1% to 2% for Fp, 1% for FS, and 0-3% for Flovent, compared to 1% for placebo. 
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Hypertension was more frequently reported among patients treated with Fp (13 patients (0.9%)) 
compared with FS (4 patients (0.7%)) or placebo (3 patients (0.6%)). 

Potential Central Nervous System Effects 

Excessive beta-agonist stimulation can affect the central nervous system. The incidence of 
patients who had adverse events in the SOC of nervous system disorders was not dose-
dependent, and ranged from 5-8% for Fp, 3-7% for FS, 4-5% for Flovent, compared to 5% for 
placebo. The most frequently reported adverse event was headache (FS, n=24 (4.4%); Fp, n=67 
(4.8%); placebo, n=21 (4.3%)) with no dose effect. One patient treated with Fp 100 mcg had a 
serious adverse event of severe grand mal convulsion. Dizziness and migraine occurred in more 
than one subject treated with FS (dizziness: FS, n=7 (1.3%); Fp, n=10 (0.7%); placebo, n=1 
(0.2%): migraine: FS, n=2 (0.4%); Fp, n=3 (0.2%); placebo, n=0) with no dose effect. 

Glaucoma and Cataracts 

There were no instances of glaucoma or cataracts in the four 12-week studies. 

Eosinophilic Conditions and Churg-Strauss Syndrome 

There were no instances of eosinophilic conditions or Churg-Strauss syndrome in the four 12­
week studies. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

The common adverse events in 3 or more subjects in the four 12-week studies are listed in Table 
43. 
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propionate and fluticasone propionate/salmeterol at higher doses to treat asthma, this is unlikely 
to be due to FS. 

In Studies 201 and 202, abnormal liver enzymes were observed. In Study 201, elevations in liver 
enzymes were reported for 1 patient in the Fp 12.5 mcg group (AST ≥3 - ≤ 5×ULN), 1 patient in 
the Fp 25 mcg group (bilirubin ≥2×ULN with normal AST and ALT), and 1 patient in the 
Flovent 100 mcg group (AST ≥3 - ≤ 5×ULN). In Study 202, elevations in liver enzymes were 
reported for 1 patient in the Fp 100 mcg group. At baseline the ALT and AST were within 
normal limits (52 and 60 U/L, respectively). At Week 12 the ALT increased to ≥5×ULN (387 
U/L), the AST increased to ≥10×ULN (616 U/L). Bilirubin increased from 13 umol/L to 20 
umol/L, but was still within normal limits. The increased liver function tests were not reported as 
adverse events and there were no adverse events noted with this increased in liver function tests 
and no follow-up labs were performed. Review of the graphic patient profile (patient 80519006) 
by this reviewer did not note any concomitant medications or other reasons for the increase in 
liver function tests. No cases of elevated liver function tests were reported in the placebo group 
for any study in the four 12-week studies. 

Reviewer comment: The subject with increased ALT ≥ 5x and  AST ≥10 x is concerning, however 
given the bilirubin was within normal limits, there were no adverse events reported with the 
increased liver function tests, and the safety experience for both fluticasone propionate and 
fluticasone propionate/salmeterol at higher doses is well-established, it is unlikely that this is a 
true safety concern for Fp or FS 

Potential Hypokalemia and Hypoglycemia 

See Section 7.3.5 Submission Specific Primary Safety Concerns 

Potential Hypocorticism and Adrenal Suppression 

Exogenously administered ICSs can result in suppression of endogenous corticosteroid 
production, especially at higher doses. A relationship between plasma levels of Fp and inhibitory 
effects on stimulated cortisol production is reported in the fluticasone propionate and fluticasone 
propionate/salmeterol prescribing information after 4 weeks of treatment with Fp inhalation 
aerosol. 

Since the impact of Fp on the hypothalamic–pituitary–adrenal (HPA) axis is well documented, 
and the systemic exposure for Fp and FS is similar or lower than the approved products, limited 
assessments of cortisol were performed in the FS clinical program. Twenty four-hour urine 
cortisol level was evaluated in studies using the higher doses of FS or Fp. Urinary cortisol 
assessments were performed for Study 202 and 305 are discussed below. 

For Study 202, 24-hour urinary cortisol was collected within 7 days of baseline and Week 12. 
Subjects who discontinued early did not have the 2nd urinary cortisol collection. Urine samples 
were excluded for low volume (< 600 mL females or < 800 mL males), low creatinine (below 
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lower limit of ± 2.5 SD of the normal), not being collected within 24 hours (± 2 hours), use of 
prohibited corticosteroids (within 4 weeks), and if either day 1 or week 12 collection was 
missing. 

At baseline the mean values ranged from 64 to 74 mcg/24 hours. The change from baseline at 
Week 12 for Fp was 6, -2, -1, -12 mcg/24 hours for Fp 50, 100, 200, and 400 mcg, respectively. 
There was no dose response. The placebo group change at Week 12 was -1 mcg/24 hours and 
Flovent was -9 mcg/24 hours. 

For Study 305, 24-hour urinary cortisol was collected at baseline, Week 14, and Week 26 (or 
early termination visit) in a subset of patients. 

In the urine cortisol analysis subset, the median change from baseline in 24-hour urine-free 
cortisol ranged from –3.50 to 2.00 mcg/24 hours a week 14 and from –6.00 to –1.00 mcg/24 
hours a week 26. To compare, the mean at baseline ranged from 19 to 30 mcg/24 hours. 

Reviewer comment: The results of the urinary cortisol evaluation are consistent with the known 
effects of ICS on cortisol levels. 

7.4.4 Electrocardiograms (ECGs) 

ECGs were measured at baseline and Week 12 for all four 12-week studies. 

In general, the ECG safety profile was consistent with the known safety profile of LABAs. 

In Study 301, no patients on LABA therapy (FS) had any adverse events in the investigations 
SOC related to ECGs. A total of 3 subjects on FS had adverse events in the cardiac disorders 
SOC (palpitations, tachycardia, and ventricular extra systoles in the 50/12.5 mcg treatment arm), 
compared to 3 on placebo (n=2) and Fp with supraventricular extra systoles and atrial 
fibrillation. None of these were serious and one (tachycardia in FS 50/12.5 mcg) led to 
withdrawal. 

In Study 30017, 5 subjects reported AEs in the cardiac disorders SOC, 4 on FS (palpitations in 2 
patients and 1st degree AV block in 1 patient on FS 200/12.5 mcg, and tachycardia in 1 patient on 
FS 100/12.5 mcg), and 1 on Fp (angina pectoris on Fp 200 mcg). 

7.4.5 Special Safety Studies/Clinical Trials 

No special safety studies were submitted with this application. The long-term safety study (Study 
305) is reviewed in Section 7.7.2 Long-term safety. 

7.4.6 Immunogenicity 

Immunogenicity is not applicable to this product. 

144
 

Reference ID: 4004089 





 
 

 
 

 

 

   
  

 
  

 

  

 

 
 

 
 

    
  

  

 

  
 

 

 

 
 

   
 

  

 
  

 
  
   
  
   

 
  

 

Clinical Review 
Miya Paterniti 
NDA 208798 and 208799 
Fp and FS MDPI 

65 years of age (n=245 (9%)), and subjects who were black (n=379 (14%)). Overall, there was 
no apparent difference in the AE profile by sex, age, or race. 

By region, the rates of AEs were higher in the US (range 31-48%) vs. non-US (14-41%), 
although the general patterns of AEs were similar. 

7.5.4 Drug-Disease Interactions 

Hepatic impairment 

Fluticasone propionate and salmeterol are predominantly cleared by the liver. Current 
prescribing information advises to monitor patients with hepatic impairment for signs of 
increased drug exposure, as elevation of hepatic enzymes were reported in ≥ 1% of subjects in 
clinical trials. The elevations were transient and did not lead to discontinuation from trials. 
Formal PK studies using fluticasone propionate and fluticasone propionate/salmeterol were not 
conducted in patients with hepatic impairment. The sponsor also proposes to include the same 
language in the Fp and FS labels. 

Renal Impairment 

No formal PK studies were conducted in patients with renal impairment. No dosing or 
monitoring is being proposed, nor is included in the fluticasone propionate and fluticasone 
propionate/salmeterol prescribing information. 

Other 

As salmeterol is a sympathomimetic amine, FS should be used with caution in patients with 
convulsive disorder, thyrotoxicosis, or in those who are usually responsive to sympathomimetic 
amines. Beta-agonists (when dose intravenously) have been reported to aggravate pre-existing 
diabetes mellitus and ketoacidosis. 

7.5.5 Drug-Drug Interactions 

The drug-drug interactions for fluticasone propionate and fluticasone propionate/salmeterol as 
well known and are listed below: 

• Inhibitors of CP450 3A4 
• Monoamine Oxidase Inhibitors and Tricyclic Antidepressants 
• Beta-Adrenergic Receptor Blocking Agents 
• Non-potassium sparing Diuretics 

Further details regarding drug-drug interactions can be found in the clinical pharmacology 
review. 
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2016. The PSP includes a waiver for 0-3 years and a deferral for 4-11 years. Teva is conducting 
one PK study in 4-11 year olds (FSS-PK-10007) with an estimated completion date of quarter 3, 
2016. Teva also proposed to conduct one 12-week, randomized, double-blind, placebo-controlled 
study in 4-11 year olds with an estimate initiation date of quarter 4, 2016 with a completion date 
of quarter 3, 2018. 

The Pediatric Review Committee (PeRC) discussed these NDAs on October 19, 2016 and was in 
agreement with the waiver for children 0-3 years and of age and the deferral for patients 4-11 
years. 

Growth was not specifically measured in the four 12-week studies as the effects of fluticasone 
propionate on growth as is well documented, and the systemic exposure for fluticasone 
propionate as Fp and FS is similar or lower than the approved products. 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

One patient in Study 305 was randomized to 200/12.5 mcg (1 inhalation twice daily), but 
inadvertently took 2 inhalations twice daily for 2 weeks. The patient reported moderate insomnia 
during those 2 weeks. 

7.7 Additional Submissions / Safety Issues 

7.7.1 120-day Safety Update 

All study reports were completed at the time of submission. No new information was submitted 
for the 120-day safety update. 

7.7.2 Long-term safety 

The long-term safety evaluation for Fp and FS relies on Study 305, a 6-month, open-label study 
of the mid-(100 mcg and 100/12.5 mcg) and high dose (200 mcg and 200/12.5 mcg) Fp and FS, 
respectively, with an active control group (Flovent HFA 110 and 220 mcg; Advair Diskus 
250/50 mcg and 500/50 mcg), all administered at one inhalation twice daily. This section 
contains a brief review of the protocol and the results of the study. 

The safety results for Study 305 showed similar demographics and disposition to the four 12­
week studies. A range of 83-92% of subjects completed the 6-month study. The most common 
cause of discontinuation was withdrawal by subject. The mean duration of exposure ranged from 
166 days (23.7 weeks) to 172 days (24.5 weeks) and was similar between treatment groups. 

The incidence of SAEs was similar between the treatment groups within both the ICS and 
ICS/LABA cohorts. Asthma (exacerbation) was the most frequently reported serious adverse 
event (n=24 (4%) overall) with the highest incidence occurring in the FS 200/12.5 mcg group 
(n=8 (6%)). The adverse events leading to discontinuation were similar in frequency and type to 
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the four 12-week studies. The most common adverse event was upper respiratory infection 
occurring in 16 – 31% of subjects. Oral candidiasis was the only adverse event that appeared to 
be dose-related. 

Overall, the safety results for Study 305 were consistent with the four 12-week studies and the 
known safety profile of inhaled fluticasone propionate and fluticasone propionate/salmeterol in 
subjects with asthma. 

Study FSS-AS-305 (305) 

Administrative Information 
•	 Study title: A 26-Week Open-Label Study to Assess the Long-Term Safety of 

Fluticasone Propionate Multidose Dry Powder Inhaler and Fluticasone 
Propionate/Salmeterol Multidose Dry Powder Inhaler in Patients 12 Years of Age and 
Older with Persistent Asthma 

•	 Study dates: July 14, 2014 to July 20, 2015 
•	 Study sites: USA 
•	 Study report date: February 3, 2016 

Objectives/Rationale 

Primary Objectives 

The primary objective of the study was to evaluate the long-term safety of Fp and FS at the mid 
and high dose over 26 weeks in patients 12 years of age and older with persistent asthma. 

Study Design and Conduct 
Overview 

Study 305 was a 26-week, randomized, open-label, active-controlled study in patients with 
persistent asthma. After a 14-day run-in period, on their current asthma medications (SABAs 
were replaced with albuterol HFA), subjects were randomized to the one of 8 different treatment 
arms (Fp 100 mcg, Fp 200 mcg, FS 100/12.5 mcg, Advair Diskus 250/50 mcg, FS 200/12.5, and 
Advair Diskus 500/50 mcg one inhalation twice daily, Flovent HFA 110 mcg, Flovent HFA 220 
mcg 2 puffs twice daily). Subjects requiring oral steroids, emergency room visits, or 
hospitalizations for asthma were allowed to remain in the study based on investigator judgment. 
A follow-up visit occurred after 1 week (week 13). 

The study design for Study 305 is depicted in Figure 19. 
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Figure 19. Study 305: Study Design 

Source: CSR, Fig 1, pg. 26
 

The schedules of assessments are shown in Figure 20.
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Figure 20. Study 305: Schedule of Assessments 

Source: CSR, Table 1, pgs. 28-29
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Population 

Key Inclusion Criteria 

1.	 ≥ 12 years of age 
2.	 Asthma diagnosis as defined by the National Institutes of Health ≥ 3 months 
3. No asthma exacerbations or changes in asthma medication for at least 30 days
 
4. FEV1 ≥ 40% predicted
	
5.	 12% reversibility AND ≥ 200 mL increase from baseline in FEV1 (in patients ≥ 18 years 

of age) within 30 minutes following 2-4 inhalations of albuterol 
6.	 Current asthma therapy: SABA for ≥ 8 weeks, ICS either as ICS or ICS/LABA 

combination for ≥ 8 weeks. Low-dose ICS without LABA were not eligible for this 
study. Low-dose ICS/LABA could be entered into the mid-dose ICS treatment arm. 
Qualifying ICS/LABA doses are listed in Table 46. 

7.	 If female, was not currently pregnant, breastfeeding, or attempting to become pregnant, 
had a negative serum pregnancy test, and was of non-childbearing potential or if 
childbearing potential, then had to be willing to commit to using acceptable methods of 
birth control. 

The qualifying ICS and ICS/LABA doses are summarized in Table 46. 

Table 46. Study 305: Qualifying ICS and ICS/LABA 

152
 

Reference ID: 4004089 



 
 

 
 

 

 

 
  

 

 
    

 
 

  
  

 
 

  
  

  
 

 

 
 

   
 

 
 

 
   
    

 
 

    
       

Clinical Review 
Miya Paterniti 
NDA 208798 and 208799 
Fp and FS MDPI 

Source: CSR, Tables 4, 5, 6, pg. 31 

Reviewer comment: Compared to the Studies 301 and 30017 patients were required to be on ICS 
or ICS/LABA for longer (8 weeks vs 4 weeks), although the maintenance/stable dose is 4 weeks. 
The reversibility criterion is lower (12%) than the Studies 301 and 30017 (15%). 

Key Exclusion Criteria 

The exclusion criteria were the same as Studies 301 and 30017. For references, see Key 
Exclusion Criteria for Study 301. 

Randomization Criteria 

The randomization criteria were the same as Studies 301 and 30017, with the exception of the 
FEV1 criteria (< 40% predicted as listed in the inclusion criteria without the 85% limit). For 
reference, see Randomization Criteria for Study 301. 

Reviewer comment: The trial design and inclusion/exclusion criteria are appropriate. 

Concomitant medications 

The prohibited medications were the same as Studies 301 and 30017. For reference, see Table 17 
for Study 301. 

Treatment groups 

Run-in: 
• SABAs were replaced with Proair HFA MDI (90 mcg/actuation). 
• ICS or ICS/LABA was continued 

Treatment: 
• Proair HFA MDI as needed for relief of asthma symptoms 
• Subjects were randomized to 1 of 8 treatment groups as described in Table 47. 
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o	 Subjects on low-dose ICS/LABA were assigned to the mid-dose ICS treatment 
arm 

o	 Subjects on mid-dose ICS/LABA could be assigned to either mid-dose 
ICS/LABA or high-dose ICS if the investigator determined the patient was 
controlled without their LABA before randomization. A 7-day LABA washout 
occurred before subjects were eligible to join the high-dose ICS treatment arm. 

Table 47. Study 305: Treatment Groups 

Source: CSR, Table 1 and 2, pg. 25 

Flovent HFA 110 mcg and Flovent HFA 220 mcg Inhalation Aerosols are marketed in the US by 
GlaxoSmithKline. Patients in treatment groups B and D were instructed to take 2 puffs twice 
daily, which provided a daily dose of 440 mcg Fp and 880 mcg Fp, respectively. 

Advair Diskus 250/50 contains a dry powder formulation of Fp 250 mcg and salmeterol 
equivalent to 50 mcg of salmeterol base in a lactose excipient; Advair Diskus 500/50 contains 
500 mcg of Fp and 50 mcg of salmeterol base. Patients in treatment groups F and H were 
instructed to take 1 inhalation twice daily, which provided a daily dose of FS of 500/100 mcg 
and 1000/100 mcg, respectively. 

Safety Endpoints 

The primary objective of this study was safety. 

Primary Safety Measures and Variables 

•	 Adverse events 
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•	 Safety parameters consisted of urine pregnancy tests (every visit), vital signs (pulse 
and blood pressure – all treatment visits), ECGs (blinded reader at central center; 
screening and Week 12), physical exam (including body weight and height; screening 
and Week 12), oropharyngeal exams (all treatment visits), change in medical history, 
24-hour urine cortisol (screening, Week 14, and Week 26), and concomitant 
medication use. 

Safety Efficacy Parameters 

Withdrawal Due to an Adverse Event 
If a patient was withdrawn from the study for multiple reasons that included adverse events, the 
termination page of the CRF indicated that the withdrawal was related to an adverse event. An 
exception to this requirement was the occurrence of an adverse event that in the opinion of the 
investigator was not severe enough to warrant discontinuation, but that requires the use of a 
prohibited medication, thereby requiring discontinuation of the patient. In such a case, the reason 
for discontinuation was need to take a prohibited medication, not the adverse event. Patients 
could also be withdrawn for asthma exacerbation, but this was not recorded as an adverse event 
unless it met the criteria of a serious adverse event. 

Asthma Exacerbations 
Asthma exacerbations were not considered adverse events unless they met the definition of a 
serious adverse event (with the exception of one event that was severe (required systemic 
steroids for ≥ 3 days), but did not meet SAE criteria, based on an older version of the protocol). 

Primary Efficacy Endpoint 

•	 Change from baseline in trough FEV1 over the 26-week treatment period 

Other Efficacy Endpoints 

•	 Change from baseline in FVC and FEF 25-75 over the 26-week treatment period 
•	 Time to first asthma exacerbation 
•	 Number of severe asthma exacerbations 
•	 Medication used for worsening asthma (medication days) 
•	 Amount of rescue medication used 
•	 Number and percentage of symptom-free days 
•	 Number and percentage of rescue medication-free days 
•	 Number of withdrawals due to worsening asthma 
•	 Change from baseline in asthma symptoms scores 
•	 Change from baseline in ACT score 
•	 Change from baseline in AM PEF 
•	 Unscheduled office or unscheduled outpatient visits for any reason 
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• ED and urgent care facility usage for any reasons 
• Hospitalization for any reason 
• Intercurrent illness and subsequent antibiotic use. 

Efficacy Endpoint Parameters 

Primary Efficacy Parameter 
Trough FEV1 and FEV1 AUC 0-12 hours was measured via spirometry which was conducted 
based on American Thoracic Society and ERS criteria. All FEV1 data were submitted to a 
central reading center for evaluation. Spirometry was conducted at screening, Week 0, 1 
(baseline), 2, 4, 8, and 12. Albuterol was held for 6 hours prior to spirometry. The baseline 
spirometry for both the predose FEV1 and the FEV1 AUC 0-12 hours was defined as the average 
of the 30 minute and 10 minute predose measurements obtained at the randomization visit. 

Post-dose serial spirometry was assessed in a subset of subjects (n=312), at 15, and 30 minutes, 
then 1, 2, 3, 4, 6, 8, 10, and 12 hours. Serial spirometry was stopped if a patient required 
albuterol treatment for worsening asthma symptoms. 

Efficacy Endpoint Parameters 

Efficacy endpoint parameters were similar to Studies 301 and 30017, with the follow exceptions. 

Asthma Exacerbation 
A severe asthma exacerbation was defined as an event requiring systemic corticosteroid use for 
≥3 days or hospitalization or an ED visit because of asthma symptoms that required treatment 
with systemic corticosteroids. 

Medications Used for Worsening Asthma
 
Worsening asthma was based on calculated stability values.
 

Ethics 
An institutional review board (IRB) reviewed and approved these studies. The study was 
performed in accordance with the Declaration of Helsinki and ICH GCP. 

Monitoring during the course of the study revealed inadequate GCP compliance, gross data 
quality issues, noncompliance with the protocol, and lack of investigator oversight at 
investigational center 12143 (Dr. Craig Thurm, MD). Participation in the study was terminated 
because the investigational center failed to resolve these issues. Because of these problems, data 
from this investigational center are considered unreliable. However, since this is a safety study, 
the data were included in the safety population. Because only 8 patients were treated at this 
investigational center (2 with Fp 100 mcg, 4 with Fp 200 mcg, and 2 with FS 200/12.5 mcg), 
making up 1.2% of the overall safety population, the problems at the investigational center are 
unlikely to have compromised the study objectives. The data were also included in the ITT 
population, which was used for summaries related to study conduct. Data from investigational 
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center 12143 were excluded from the FAS, which was used for summaries and analyses of 
efficacy data. Data from 5 patients at this investigational center were also excluded from the 
urine cortisol analysis subset of the safety population because of questionable start and end dates 
and times of collection. 

Statistical Plan 

The full analysis set (all randomized subjects who received at least 1 dose of study drug
 
AND had at least 1 post-baseline trough FEV1 assessment) was used for the efficacy analyses. 


Baseline was defined as the last assessment recorded before randomization, unless otherwise
 
specified. For data collected daily in patient diaries, baseline was defined as the average of daily
 
data recorded in the 7 days before randomization. For AM PEF, if 7 days of data were not
 
available, available data from within the 7-day period were used, unless there was less than 4
 
days of data, in which case data from beyond the 7-day period were used.
 

Ad hoc analyses were performed for the incidence of all asthma exacerbations and for incidence 

of severe asthma exacerbations.
 

Efficacy Analysis
 

The primary endpoint was analyzed using a MMRM with effects due to baseline FEV1, sex, age,
 
(pooled) investigational center, visit, treatment, and visit-by-treatment interaction. Missing data
 
were not explicitly imputed in the MMRM analyses, but all nonmissing data for a patient were 

used within the analysis to estimate the time-averaged difference between treatment groups over
 
26 weeks.
 

While safety was the primary objective of the study, there was reasonable power for
 
demonstrating non-inferiority of the study drug to the comparator drug within each cohort. The
 
statistical analysis plan specified that non-inferiority would be demonstrated if the lower limit of
 
the 95% CIs for the treatment difference was greater than –125 mL. This range has been used in 

recent non-inferiority studies in asthma and is well within what has been proposed as a
 
minimally perceivable improvement for asthma therapeutics.(5)
 

Protocol Amendments 
There was 1 amendment made on January 14, 2015 to the protocol when 674 subjects had been 
enrolled in the study. 

The primary reason for the amendment was to change when an asthma exacerbation was to be 
considered a serious adverse event. An asthma exacerbation, regardless of severity, was to be 
recorded as an adverse event only if it met the criteria of a serious adverse event. Otherwise they 
were to be recorded only on the asthma exacerbation page of the CRF. Before the amendment 
was issued, the definition of a serious adverse event mandated that any severe asthma 
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N=127 N=126 N=42 N=41 N=120 N=133 N=41 N=44 

Mean (SD) 169 
(41) 

170 
(40) 

166 
(44) 

171 
(36) 172 (36) 168 (43) 170 

(41) 
170 
(32) 

Source: Study 305 CSR, Table 14, pg. 84 

Deaths 

There were no deaths in this 6-month open-label safety study. 

SAEs 

The incidence of SAEs was similar between the treatment groups within both the ICS and 
ICS/LABA cohorts. Similar to the four 12-week studies, asthma (exacerbation) was the most 
frequently reported serious adverse event (n=24 (4%) overall): FS treatment groups (range: 3% 
to 6%), Fp treatment groups (range: 3% to 5%), Advair groups (range: 2% to 5%), and none of 
the patients in the Flovent treatment groups. Two patients each reported SAEs of biliary colic (1 
patient treated with Fp 100 mcg and 1 patient treated with FS 200/12.5 mcg and pneumonia (1 
patient treated with FS 200/12.5 mcg and 1 patient treated with Advair 500/50 mcg. All other 
serious adverse events occurred in 1 patient each. 

AEs leading to discontinuation 

A total of 11 patients withdrew due to adverse events, as listed in Table 50 (each letter represents 
one patient). 
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8 Postmarketing Experience 
Fp and FS have never been marketed, however fluticasone propionate and the combination of 
fluticasone propionate and salmeterol have been marketed in dry-power inhalers and metered 
dose inhalers as Flovent Diskus/HFA and Advair Diskus/HFA since 1994 and 2000 respectively. 

The post-marketing experience included in the prescribing information for fluticasone propionate 
and fluticasone propionate/salmeterol products used for the treatment of asthma are as follows: 

•	 Cardiac Disorders: Arrhythmias (including atrial fibrillation, extra systoles, 

supraventricular tachycardia), ventricular tachycardia.
 

•	 Endocrine Disorders: Cushing’s syndrome, Cushingoid features, growth velocity
 
reduction in children/adolescents, hypercorticism.
 

•	 Eye Disorders: Glaucoma. 

•	 Gastrointestinal Disorders: Abdominal pain, dyspepsia, xerostomia. 

•	 Immune System Disorders: Immediate and delayed hypersensitivity reaction (including 
very rare anaphylactic reaction). Very rare anaphylactic reaction in patients with severe 
milk protein allergy. 

•	 Infections and Infestations: Esophageal candidiasis. 

•	 Metabolic and Nutrition Disorders: Hyperglycemia, weight gain. 

•	 Musculoskeletal, Connective Tissue, and Bone Disorders: Arthralgia, cramps, myositis, 
osteoporosis. 

•	 Nervous System Disorders: Paresthesia, restlessness. 

•	 Psychiatric Disorders: Agitation, aggression, depression. Behavioral changes, including 
hyperactivity and irritability, have been reported very rarely and primarily in children. 

•	 Reproductive System and Breast Disorders: Dysmenorrhea. 

•	 Respiratory, Thoracic, and Mediastinal Disorders: Chest congestion; chest tightness; 
dyspnea; facial and oropharyngeal edema, immediate bronchospasm; paradoxical 
bronchospasm; tracheitis; wheezing; reports of upper respiratory symptoms of laryngeal 
spasm, irritation, or swelling such as stridor or choking. 

•	 Skin and Subcutaneous Tissue Disorders: Ecchymosis, photodermatitis. 
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•	 Vascular Disorders: Pallor. 

The post-marketing experience included in the prescribing information for Flovent Diskus and 
Flovent HFA (and is also proposed to be included in the Fp label) is as follows: 

•	 Ear, Nose, and Throat: Aphonia, facial and oropharyngeal edema, and throat soreness. 

•	 Endocrine and Metabolic: Cushingoid features, growth velocity reduction in 

children/adolescents, hyperglycemia, and osteoporosis. 


•	 Eye: Cataracts. 

•	 Immune System Disorders: Immediate and delayed hypersensitivity reactions, including 
anaphylaxis, rash, angioedema, and bronchospasm, have been reported. Anaphylactic 
reactions in patients with severe milk protein allergy have been reported. 

•	 Infections and Infestations: Esophageal candidiasis. 
•	 Psychiatry: Agitation, aggression, anxiety, depression, and restlessness. Behavioral 

changes, including hyperactivity and irritability, have been reported very rarely and 
primarily in children. 

•	 Respiratory: Asthma exacerbation, bronchospasm, chest tightness, dyspnea, immediate 
bronchospasm, pneumonia, and wheeze. 

•	 Skin: Contusions and ecchymosis 
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9.3 Advisory Committee Meeting 

This application is for a lower dosing regimen with the same route of administration for 
fluticasone propionate and the combination of fluticasone propionate/salmeterol, which is 
already approved for the treatment of asthma; therefore an Advisory Committee Meeting was not 
warranted. 
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