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Background tt

Glaxo-Wellcome has submitted 18 months of stability data for Advair Diskus. Advair
Diskus is a combination product with fluticasone propionate and salmeterol xinaphoate
drug products. The fluticasone drug product was studied at doses of 100, 250 and 500
mcg, whereas, salmeterol was studied only at the dose of 50 mcg. Therefore, the
combination product will be abbreviated to 50/100, 50/250, or 50/500 to refer to the three
different dose combinations. The sponsor has proposed an — month expiration period
for the 50/100 and 50/250 doses and a 24 month period for the 50/500 dose. The
reviewing chemist has requested Division of Biometrics to perform a statistical review
and evaluation of the sponsor’s stability data for Fine Particle Mass and Sum of Stages 3

and 4. The specifications for each of the drug products and dose combinations are listed
below.

Table 1: Specifications

Specifications
Dose Parameter Salmeterol Fluticasone
50/100 Fine Particle Mass —_—
Sum of Stages 3 and 4 —_—
50/250 | Fine Particle Mass — —
Sum of Stages 3 and 4 _— —_—
50/500 | Fine Particle Mass S —
Sum of Stages 3 and 4 —_— —

In addition, the reviewing chemist needed the following questions answered:

1. Does the log-ué"ansi'ormation of time provide the best fit to the Fine Particle Mass
data, as th;s-ponsor argues?

2. Does the sponsor’s new method of testing ten different devices for each
determination of .for commercial use) provide similar results to
the old method of testing one device per determination (for pre-approval use)? That
is, are the sponsor’s conclusions from the statistical comparisons of 40C/75% RH
stability of the primary and commercial batches valid?
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Design of Study
A brief summary of the design of the study the sponsor submitted is necessary to
understand the chemist’s questions.

At each tlmepomh for each batch, several “determinations ————— were
made. At Time = 0 months (“release”), 8 determinations were made per ‘batch. Atall
subsequent tlmepomts (3,5,6,9, 12 and 18 months), 4 determinations were made per
batch. A determination was obtained from actuating one device ten times, thus releasing
drug from ten blisters (from inside the device). The total amount of drug was deposited
into an . ‘which had 8 levels, or “stages”. Measurements of
particle mass were obtained at each stage. The sum of stages 1-5 was fermed “Fine
Particle Mass™ and is one of the two variables analyzed for this review. The sum of
Stages 3 and 4 is the second variable. In summary, there were 8 values at release and 4
values thereafter for each batch. Each value was obtained using a different device.

Proposed Method

The sponsor proposed to change the method for the post-approval testing. The new
method would use one actuation from each of 10 different devices to obtain one
“determination”. The same 10 devices would be used to obtain the subsequent
determinations at a single timepoint (using different blisters). A different set of 10
devices would be used at each timepoint.

Results of Analyses

The statistical procedures in the FDA Guidelines (February 1987) were applied to the -
stability data provided by the sponsor. The estimated expiration dates were calculated
from the specifications limit and the two-sided 95% confidence interval of the regression
lines. The sponsor used one-sided (lower) 95% confidence limits. According to the
chemist, the values are expected to decrease over time (and not increase). However, the
chemist expressed concern that the initial values (at release) be within the upper and
lower specifications. Due to this concern, two-sided 95% confidence intervals were used
to estimate the expiration dating period. The estimated expiration dating periods for the
three doses are listed in Tables 2 and 3. All analyses performed for this review were
based on untransformed data.
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Table 2: Summary Table of Expiration Dates*
All individual values used in the analyses

i Salmeterol . Fluticasone
Dose Parameter = - Lower Bound Both Bounds Lower Bound Both Bounds
- Only Only
— “(1-sided 95% CI) | (2-sided 95% CI) | (1-sided 95% CI) | (2-sided 95% CI)

50/100 | Fine Particle Mass '

Sum of Stages 3 and 4
50/250 | Fine Particie Mass

Sum of Stages 3 and 4
50/500 | Fine Particle Mass

Sum of Stages 3 and 4

*If the slopes of different batches were statistically significantly different (at the 0.25 level), separate
expiration periods were estimated for each batch.

Table 3: Summary Table of Expiration Dates*
Means of each batch (not individual values) used in the analyses

Salmeterol Fluticasone
Dose Parameter Lower Bound Both Bounds Lower Bound Both Bounds
Only Only -
(1-sided 95% CI) | (2-sided 95% CI) | (1-sided 95% CI) | (2-sided 95% £1)
50/100 | Fine Particle Mass 20 18 19 18 -
Sum of Stages 3 and 4 16 15 18 17
50/250 | Fine Particle Mass 20 19 22,15, 16 20, 14, 15
Sum of Stages 3 and 4 24 23 18 17
50/500 | Fine Particle Mass 42,32,30 39, 29, 27 36, 22, 28 33,19,25
Sum of Stages 3 and 4 44,35, 37 0,31, 33 34, 21,31 30, 19,28
*If the slopes of different batches were statistically significantly different (at the 0.25 level), separate

expiration periods were estimated for each batch.

In summary, the shortest expiration date, using a 2-sided 95% confidence interval and
including all the individual values in the analyses, was 13 months for the 50/100 dose, 16
months for the 50/250 dose and 26 months for the 50/500 dose. Using just the means in
the analyses, the shortest expiration date was 15 months for the 50/100 dose, 14 months
for the 50/250 dose and 0 months for the 50/500 dose.

The mean Sum-of Stages 3 and 4 for the Salmeterol drug product in the 50/500 dose of
Batch SP97/182 was equal to the upper specification limit — |, at release, see Table 4
below. The confid®nce interval at release (time=0) was above the specification limit,
therefore the estimated expiration date was equal to zero months for this batch.
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Table 4: Batch SP97/214 Mean Results Equal to Upper Specification Limit at Release

o (Time=0 months)
T4 50/500 Dose Sum of Stages 3 and 4
= Determmatlon Temp/RH Result

1 25/60 8.5

- 2 25/60 8.1
3 25/60 7.4
4 25/60 8.1 means ==
5 25/60 7.2
6 25/60 - 86 3
7 25/60 8.5 *
8 25/60 7.2

Additionally, the means of Batch SP97/214 were above the specification limits for Sum
of Stages 3 and 4 for both Salmeterol and Fluticasone drug products in the 50/500 dose
(see Table 5 below). However, even with these high means, the estimated expiration
dates were longer than some of the other batches: 33 months for Salmeterol and 28
months for Fluticasone.

Table 5: Batch SP97/214 Mean Results Above the Specifications
50/500 Dose Sum of Stages 3 and 4

Drug Product Temp/RH Time Result

Salmeterol 25/60 9 months 8.8 mean=8.7
25/60 9 months 9.7
25/60 9 months 7.8
25/60 9 months 8.3

Fluticasone 25/60 9 months 90.7 mean=90.0
25/60 9 months 97.9
25/60 9 months 82.6
25/60 9 months 88.8

Statistical Comments
The following comments are provided to answer the chemist’s specific questions.

Question #1: Does the log-transformation of time provide the best fit to the Fine Particle
Mass data, as the sponsor argues?

Reviewer Comment: The sponsor did not provide any justification that the log-
transformation of time provided the best fit. The sponsor should provide the criteria used
to determine this. Examples may include (but are not limited to), r-squared values and
scatterplots of résiduals. Further, the sponsor should explain the rationale for
transforming time (the x-variable) and not the y-variable. In their response, they should
provide prior precedent for such a transformation.
~ Question #2: Does the sponsor’s new method of testing ten different devices for each
determination of (for commercial use) provide similar results to the
old method of testing one device per determination (for pre-approval use)? That is, are
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the sponsor’s conclusions from the statistical comparisons of 40C/75% RH stability of
the primary and commercial batches valid?

Reviewer Comment: The sponsor performed analyses to determine that the commerczal
method is similarto the primary method (used for pre-approval studies). The sponsor'’s
description of the model used was as follows:

“The model was fitted using GLM in SAS Version 6.12 using all individual

datapoint. The following terms were included: time, product,

study(product), time x product (effect of interest), time x study {product)

and occasion x study (product) (random effect) where occasion is a class

variable equating to time.” (Volume 8.1, page 6).
The sponsor provided a table of p-values from this model. The null hypotheses were that
the values were the same. P-values from these models are not enough to determine
“similarity” or “equivalence"” between methods. If the sponsor wants to statistically
compare the two methods, the sponsor needs to demonstrate that 95% confidence
intervals exclude a pre-specified relevant difference between the two results.

Conclusions
The estimated expiration dating periods for the 50/500 dose are based on data
extrapolation beyond the range of storage time actually observed, which is valid under

the assumption that the pattern of deterioration does not change significantly over the
extrapolation period.

The proposed — -month expiration date for the 50/100 and 50/250 doses are not
supported by the 18-month data the sponsor submitted. Using the analysis with all the
individual values, the data support a 13-month date for the 50/100 dose and a 16-month
date for the 50/250 dose. The proposed 24-month expiration date for the 50/500 dose is
supported by the 18-month data the sponsor submitted. These dates are based on the
specification limits of fine particle mass and the sum of stages 3 and 4.
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STATISTICAL REVIEW AND EVALUATION

CLINICAL STUDIES
L ' Date: .
< JAN 2 0 2000
NDA#: 21077
Applicant: T — Glaxo Wellcome Inc.
Name of Drug: Advair (salmeterol xinafoate / fluticasone propionate)
Indication: Asthma (maintenance treatment of asthma s
in patients 12 years of age and older)
Documents Reviewed: 3/24/99 Volumes 1.1; 57-176, electronic data; 9/23/99 Volume 1.1;
fax 10/19/99
Statistical Reviewer: Barbara Elashoff, M.S.
Medical input: Susan Johnson, PhD

Summary

e The sponsor submitted five adult studies and one pediatric study to support the efficacy and
safety of the combination product, Advair, for the maintenance treatment of asthma =
— in patients 12 years of age and older. This review explores the quality
and reliability of the efficacy results of Studies 3002 and 3003.

o Study 3002 was a 12-week placebo-controlied study (n=356) evaluating the efficacy and
safety of the 50/100 dose of Advair (50 mcg of saimeterol, 100 meg of fluticasone) in patients
ages 12-70. Study 3003 was a 12-week (n=349) placebo-controlied study evaluating the
efficacy and safety of the 50/250 dose of Advair (50 mcg of salmeterol, — mcg of
fluticasone) in patients ages 12-69. The patient population in Study 3003 had more severe
asthma.

¢ In both studies, three efficacy outcomes were designated as co-primary endpoints. The first,
“percent of patients remaining in the study” was used to evaluate the efficacy of the
Fluticasone component in Advair. The second and third endpoints, AM pre-dose FEV1
change after one week and FEV1 AUC change after 1 week, were used to evaluate the
efficacy of the Saimeterol component in Advair. Statistical significance was achieved for all
three co-primary endpoint comparisons, in both studies.

» The sponsor is seeking a claim for two groups of patients: those maintained on inhaled
corticosteroids, and those maintained on Saimeterol. Only one of the six studies submitted
(Study 3002) randomized patients previously maintained on Saimeterol. In this study,
approximately 24 patients per treatment group fulfilied this criteria. Descriptive statistics from
this small subset-did not provide sufficient data of the efficacy of Advair in patients previously
maintained on Salmeterol alone.

* The treatment effects of the FEV1 AUC values should be evaluated with caution because
20% of patfentsin Study 3002 and 29% in Study 3003 did not provide a full day of 12-hour
serial FEV1 measurements at the baseline and Week 1 visits. The percentages of patients
whose FEV1 curves in-clinic could not be estimated varied across treatment groups. These
differences across treatment groups detract from the overall quality of the study and thus
from the reliability of the study results. '
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1 Introduction

The drug product discussed in this review is a combination of two drug substances that are
currently approved for use in patients with asthma. Fluticasone is approved for oral inhalation
(Rotadisk formuiation) at doses of 50 to 1000 mcg BID-and there is aiso an approved intranasal
formulation (Flonase). Salmeterol at a dose of 50 mecg BID is a long-acting beta-agonist and is
currently available in the approved Serevent Diskus formulation. The sponsor submitted five
adult studies and one pediatric study to demonstrate the safety and efficacy of the combination
product, Advair Diskus. Two of the studies (3002 and 3003) compare the combination product to
each of the individual components. Three of the studies (3017, 3018, and 3020) were designed
to demonstrate equivalence of Advair to the two components used concurrently. The sixth study
(3019) includes the combination arm, a Fluticasone arm, and a concurrent use arm. Thus, Study
3019 was designed to compare the combination product to one of the individual components and
concurrent use of both components. Only the two studies that compare Advair to each of the
individual components (Studies 3002 and 3003) will be reviewed in this document.

Studies 3002 and 3003 were conducted concurrently and used similar designs. Significant
differences between the two studies included: patient population; baseline therapy; and dose
groups. Studies 3002 and 3003 had 40 and 42 investigators, respectively. Twelve investigators
participated in both studies.
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Table 1: Study Backgrounds

Study Dates Countries Purpose Patient Population Treatment
Number SF = Advair (Entrance Criteria) Arms
= F = Fluticasone iC = Inhaled Corticosteroid (all BID)
' - S = Salmeterol ’

i pecific IC for 3 months -
11/97 Germany | demonstrate continuously (at doses > in Study 3003); | F 500
Netherlands | superiority of SF over | symptomatic on this treatment (no FEV | S 50 + F 500
F alone and requirements) :
equivalence with .
concurrent use :
3017 7/96- Portugal Designed to Used specific IC for 3 months SF 50/100
5/97 S Africa demonstrate continuously (at doses in between S50 +F 100
Spain equivalence of SF with | Study 3002 + Study 3003); symptomatic E
UK concurrent use on this trt (no FEV requirements) ) :
3018 7/96- Canada Designed to Used specific IC for 3 months SF $0/250
7-97 Denmark | demonstrate continuously (at doses in between S 5+ F250
Finland equivalence of SF with | Study 3003 + Study 3019); symptomatic
Norway concurrent use on this trt
Sweden | _
3020 11/96- EstFin Designed to Used specific IC for 3 months SF 50/100
8/97 Lit,Net demonstrate continuously (at doses in between S50+ F 100
Nor,Por equivalence of SF with | Study 3002 + Study 3003); symptomatic
S Africa,Spa | concurrent use in on this trt
Sweden pediatric patients

~ Thomas Edwards was under investigation at the time of this review. The sponsor provided
analyses both including and excluding his data.

APPEARS THIS WAY
ON ORIGINAL

1.1 Study Design

tudies 3002 arid 3003 were multicenter randomized, double-blind, placebo-controlied paraliel
group studies.” The study population of Study 3002 included two different groups of patients:
those who had “sub-optimal” control of asthma while treated with inhaled corticosteroids
continuously for at ﬂ’ast 3 months, and those who had sub-optimal control of asthma while
treated with salmeterol.! (However, randomization was not stratified based on these two different
population grospsz}~The study population of Study 3003 was patients who had sub-optimal
control of asthma while treated with inhaled corticosteroids daily for at least 4 weeks prior to the

! “Sub-optimal” control does not have a standardized definition, as per the Ameriean Thoracic
Society. The sponsor worded the study. population in Study 3002 as follows: “Patients included in
the study were adolescents and adults with a diagnosis of asthma using the American Thoracic
Society (ATS) definition who had sub-optimal control of asthma while treated with either inhaled
corticosteroids or salmeterol. Inclusion criteria for reversibility after VENTOLIN were designed to
select patients who had the potential to benefit from twice daily use of a combination of inhaled
corticosteroid and a long-acting Beta2-agonist.” The wording in Study 3003 was identical excapt
excluded the words “or saimseterof”.
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first visit. The doses of inhaled corticosteroids that the patients in Study 3003 were taking were
higher than those in Study 3002 (see Table 2, below).

Table 2: inhaled Corticosteroid Doses Used Prior to Visit 1 and throughout run-in period

Drug Name - Study 3002 doses Study 3003 doses

| -z (mcg/day) ___(mog/day)

| Beclomethasone Dipropionate 252-420 462-672
Triamcinolone gcetonide 600-1000 1100-1600

| Flunisolide 1000 1250-2000
Fiuticasone propionate 176 ~ 440

Study 3002 had a placebo-controlied run-in period of 2 weeks duration. The patients used their
current therapy (inhaled corticosteroid or salmeterol) and Ventolin for pm usg in addition to the

. placebo Diskus inhaler BID. The run-in period served as a baseline assessment for the safety

and efficacy variables. Study 3003 had a 2-week baseline run-in period as well, however, the
patients did not receive placebo. They used their own inhaled corticosterqid plus Ventolin for pm
use.

Table 3: Summary of Patient Population and Baseline Therapy

Study | Patient Population . Baseline Therapy
' (Entrance Criteria) _ -
3002 | Group 1: used specific IC for 3 months Placebo BID via DISKUS, +
continuously; ' continued previous IC therapy or
Group 2: used salmeterol for 1 week w/o IC; salmeterol + Ventolin as rescue

All: 40-85% pred FEV,;
2 15% reversibility

3003 | Used specific IC for 3 months continuously (at | No placebo; Continued previous
doses > in 3002); iC therapy + Ventolin as rescue
40-85% pred FEV,;
2 15% reversibility

After the run-in phase, if the patients met the inclusion criteria, they were randomized to one of
the following treatment groups:
» Salmeteroi/fiuticasone propionate combination product BID via one Diskus inhaler
o Saimeterol BID via Diskus inhaler
s Fluticasone propionate BID via Diskus inhaler
e Placebo BID via Diskus inhaler

The dose of Saimeterol was 50 mcg in both studies, whereas the dose of Fluticasone was 100
meg in Study 3002 and 250 mcg in Study 3003. The combination product salmeterolffiuticasone
propionate will be abbreviated to SF 50/100 and SF 50/250 in this review to refer to the
combination product groups in Studies 3002 and 3003, respectively. The other treatment groups
will be referred to as S 50, F 100 and F 250.

In summary, the treatment arms were:

o

o
Study 3002: SF 50/100 Study 3003: SF 50/250
850 S50
F 100 . F 250
Placebo Placebo

L)

The double-blind treatment period was 12 weeks, with visits every week (+ 2 days) for the first 6
weeks, then every 2 weeks.



Table 4 Visit Schedule

Visit 1 2 3 4 5 6 | 7 8 9 10
Day -14 1 7 14 [ 21 28 42 56 70 84
(Timeto | 2wks | Twk | Twk | Twk [ Twk | 2wks | 2wks | 2wks | 2wks | 2wks
next 1 -

visit +

Pulmonary furiction was measured at every visit. Patients with a history of asthma who had

s an FEV1 40-85% of the predicted value at Visit 1, and

» demonstrated 215% reversibility in FEV1 within 30 minutes following 2 puffs of Ventolin at
screening (Visit 1)

were eligible for enroliment into the baseline phase of the study. Patients who completed the run-
in period were eligible to be randomized to double-blind study drug if they met the following
criteria; ..
1. Demonstrated reproducible iung function at Clinic Visit 2 as defined by:
s a best baseline clinic Visit 2 FEV1 within £15% of the best pre-Ventclin Visit 1 FEV1 and
e abest baseline FEV1 at Visit 2 of 40-85% of the predicted value;

2. Inthe 7 days immediately preceding Visit 2, demonstrated relative asthma stability per diary
card defined as:

« if patients previously used inhaled corticosteroids (in Study 3003, this criteria applied to
all patients), no more than 3 days with 12 puifs/day of Ventolin use; in Study 3002, if
patients previously used salmeterol, no mere than 3 days with 6 puffs/day of Ventolin
use; and

¢ no more than 3 nights with awakenings due to asthma requiring treatment with Ventolin;

3. Demonstrated adequate compliance defined as completion of diary card, ability to withhold
anti-asthma medications, and at least 70% compliance with the study drug regimen during
the run-in period.

Study medication was administered BID. Pulmonary function tests were performed at each clinic
visit. Twelve-hour serial puimonary function tests were performed at Visits 2, 3 and 10.

1.2 Primary & Secondary Efficacy Variables

The main objective of Studies 3002 and 3003 was to compare the combination product to each of
its individual components. Other objectives included comparing the product and the individual
components to placebo, and comparing the individual components to each other.

The sponsorstated in the protocols of both studies that the combination product (SF) was not
expected to “separate itself” from each of the components using a single efficacy measure.
Therefore, the priragey efficacy variables which were used to compare SF to each of the
components wefe different, see Table 4 below.
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Table 5 Primary Efficacy Variables and Analysis

Comparison Evaluates  Primary Analysis
the Efficacy Efficacy
_ of: Variable
3002: SF 50100 vs. S50 Fluticasone Percent of Log-rank test that censors patients who
3003: SF 50/250.vs. S50 Component patients discontinued due to reasons other than lack
= . inAdvair remaining in of efficacy
: A the study

3002: SF 50/T00Vvs. F 100 Salmeterol AM FEV1 at ANOVA on Change from best Visit 2 pre-
3003: SF 50/250 vs. F 250 Component Endpoint dose FEV1 to Last Valid pre-dose FEV1

in Advair with factors: treatment, center cluster', (& in

Study 3003, stratum for prior IC use)

“Salmeterol  Area Under the ANOVA on Change from Vistt 2 pre-dose
Component Serial FEV1 FEV1* to Visil3 (after 1 week of double-
in Advair curve (AUC) at  blind treatment) with factors: treatment,
Week 1 relative  center cluster’, (& in Study 3002, stratum for
to baseline prior IC use)’

* There were two pre-dose FEV1 measurements, one 30 minutes prior to dosing and one immediately prior.
The average of these two values was used as the baseline FEV1.

' The protocol stated that the factor would be “investigators™. The study report states that the centers would
be grouped by location if the sample size was < 20 at the site.

The Fluticasone component of Advair was evaluated by comparing Advair to Salmeterol, whereas
the Saimeterol component was evaluated by comparing Advair to Fluticasone.

For the Salmeterol 50 comparisons (i.e., the comparisons that evaluated the efficacy of the
Fiuticasone component of the combination product), the primary endpoint was Percent of

Patients Remaining in Study. The protocol analysis was a log-rank test that censored patients !
who discontinued due to reasons other than lack of efficacy. Therefore, a more meaningful

wording of the primary efficacy variable would be: the percent of patients discontinuing due to

lack of efficacy. Before beginning the scheduled clinical assessments for Visits 3-10, the latest

diary card information and PFT resuits were assessed to determine subject stability. To continue

in the study, each subject had to have satisfied all of the following diary card and PFT criteria at

each visit:

Efficacy Evaluation of Fluticasone Component in Advair E

* < 2 days within the 7 days immediately preceding the visit in which 212 puffs/day of Ventolin
are used. -

* <2 nights with awakenings due to asthma requiring treatment with Ventelin during the 7 days
preceding the visit.

* <3 days during the 7 days immediately preceding the visit in which the subject is below the
PEFK stability limit calculated at Visit 2 (see beiow).

* An FEV1 at each visit 2 FEV1 Stability Limit calculated at Visit 2

PEFR Stability Limit: 20% decrease in the mean moming PEFR recorded on the diary cards from
the 7 days preceding Clinic Visit 2, including the moming PEFR on the day of Clinic Visit 2.

FEV1 Stability fimit: 20% decrease in the best FEV1 obtained at the Clinic Visit 2, 30 minute pre-
dose puimonacy-funetion test.

if a patient did not meet these continuation criteria, s/he was discontinued and the reason was
considered to be “lack of efficacy”. Patients were also discontinued due to lack of efficacy if they
experienced a clinical asthma exacerbation requiring emergency intervention, hospitalization, or
treatment with asthma medications in addition to those allowed by the protocol.

Efficacy Evaluation of Salmeterol Component in Advair
For the Fluticasone 100 and 250 comparisons with the combination product, the two co-primary
efficacy variables were AM pre-dose FEV1 at endpoint (last visit) and FEV® AUC during 12-



hour serial pulmonary function tests obtained following 1 week of treatment. At every visit,
each measurement of FEV1 was done in triplicate, and the best effort, defined as the highest of
the triplicate values, was captured slectronically.

Additionally, on Traatment Day 1, and after 1 and 12 weeks of treatment, twelve hour serial
pulmonary function-tests were performed at these timepoints: 30 minutes (x5 minuiss) prior to
dosing with study Jrug, immediately prior to study drug dosing, and at 30 minutes (+5 minutes), 1
hour, 2 hours, 3 hours, 4 hours, 6 hours, 8 hcurs, 10 hours and 12 hours (115 minutes for hourly
determinations) post dosing. At each of the time points triplicate determinations were done.

At each clinic visit, the highest of three measurements of AM pre-dose FEV1 values was
captured electronically. Patients withheld short-acting inhaled Beta2-agonist therapy for at least 6
hours before each clinic visit. Patients were reminded not to take their study medication on the
morning of their clinic visits. The method used to analyze this variable was dh ANOVA, with
change from baseline FEV1 to last valid pre-dose FEV1 (endpoint) as the dependent variable and
treatment, and “cluster” as factors. (In Study 3002, an indicator variable for prior inhaled
corticosteroid use was also included as a factor.) “Cluster” was a variable that denoted a location
for a particular center. Centers were grouped according to location if their sample size was < 20.
if their sample size was 2 20, they were considered to be a “cluster” in and of themseives and not
combined with other centers.

The method used to analyze FEV1 AUC after one week of treatment (Visit 3) vvas an Analysis of
Variance (ANOVA) with change from baseline FEV1 as the dependent variable, and treatment,
and “cluster” as factors. (In Study 3002, an indicator variable for prior inhaled corticosteroid use
was also included as a factor.) “Baseline FEV1" was the average of the two pre-dose
measurements (30 minutes prior to dosing and immediately prior to dosing) at Vis#t 2, the
baseline visit. it is assumed that the reason the sponsor used the pre-dose measurements from
Visit 2 to calculate the AUC at Visit 3 was because the pre-dose FEV1 measurements at Visit 3
were expected to be much higher for some patients. The higher the pre-dose measurements, the
lower the AUC values. In order not to penalize the treatment groups with higher mean pre-dose
measurements at Visit 3, the sponsor chose to use the pre-dose measurements at Visit 2 for the
baseline value in the caiculation of the change from baseline AUC scores. The decision to use
the Visit 2 pre-dose values to calculate the AUC at Visit 3 was described in the protocol.

Even though only one comparison was the “primary” comparison for each of these three primary
variables, it appears as though the sponsor put all four treatment groups into the model and used
contrasts and pairwise comparisons for the test of the “primary” comparison for the AM FEV1 and
FEV1 AUC analyses. This reviewer analyzed the data in more limited models and found that the
conclusions were the same.

Secondary Efficacy Variables

The sponsor also recorded and analyzed the following efficacy measures, comparing each arm to
the others:

» Percent.of Predicted Normal FEV1

Morning and Evening PEFR

Asthma Quali Life Questionnaire (AQLQ)

Sleep Relatad Quality of Life Using the Sieep Scale

Asthma Symptam Scores

Nights With Awakenings Due to Asthma

Rescue Ventolin Usage: '

The resuilts of these secondary efficacy variables will not be presented in this fe\(iew (see the
reviewing medical! officer’s review).
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2 Results

2.1 Investigative Sites

A total of 42 centers participated in Study 3002 and 40 in 3003 (see Table 5 below) Twelve
centers participatet-in both studies. Of the 42 centers that participated in Study 3002, 36
randomized any | patients; and 39 out of the 40 centers in Study 3003 randomized patients. The
centers that did not randomize patients participated in both studies and randomized patients into
the other study. The center that enrolled the most patients was Dr. Chervinsky; with 31 patients
in Study 3002 and 21 in Study 3003. The most remarkable thing about this center was that with
52 patients total, virtually all patients screened were eligible for randomization (94% and 95% in
Studies 3002 and 3003 respectively) and of the patients who were randomzed 100% completed
the entire study, had no protocol violations, and were included in the efﬁcacy population. Dr.
Chervinsky was audited for both studies. No major violations were found.

One of the centers, Dr. Thomas Edwards, was under investigation for — during the
time of this review. Unless otherwise indicated, his data have been excluded from all analyses
presented in this review.
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sle 6: Investigators Sorted in Order of Total Number of Patients Randomized into Both Studies

Study 3002 Study 3003
# Incor- # Incor- Percent of
Number Percent tectly Number in Number Percent rectly Numberin | Total#  Totalin '
Number Rand- Rand- Rand=  Efficacy | Number Rand- Rand- Rand- Efficacy | Rand- = Efficacy

stigator Screened omized omized omized: Population| Screened omized . omized omized Population | omized Population(s)
rvinsky P 33 31 o4 T3 2 21 95 21 52 100
stein $ 27 27 100 __ 24 19 12 63 1 39 90
ards T 30 21 70 21 16 12 75 1 1 33 97 a
ord 21 14 67 3 1 21 17 81 - 17 31 90 -
eJ 18 18 100 18 9 9 100 8 27 96

jomH 8 5 63 5 24 19 79 19 24 100

iman D 19 12 63 4 7 18 1 61 1 9 23 70

noff A 10 8 80 8 19 14 4 . 14 22 100

en R 28 21 75 21 21 100

)ro G 1 7 64 7 17 14 82 13 21 a5 .

s G 32 19 59 1 18 19 95

asJ 2 19 86 . 19 19 100 Fiutica-
T 18 17 o4 16 17 94 sone
¥oe C 21 17 81 17 17 100 84
el D 19 16 84 16 16 100

1k A 3 2 e 2 17 14 82 1 1 16 81 ) | 45 (54%)
tealegre F 15 10 67 2 7 6 5 83 1 3 15 67 ] ‘
rd 18 14 78 14 14 100 )| 75 (89%)
YW 18 14 78 1 12 14 86

ence M 25 13 52 13 13 100

Jelson L 14 12 86 12 12 100

<2 4 0 15 12 80 1 12 92 4(2;16
D 15 1 73 1 1 100 30
arH 20 1 55 1 1 100 i_s-, -
iru M 16 1 69 1 10 . 11 9

anR . 19 11 58 1 1 100 =
fewalker M 15 1 73 9 1 82 0
eM 2 0 17 " 65 1 1 100 ) | 23 (27%)
1K 16 10 63 9 10 90

wg E 9 5 56 5 6 5 83 5 10 100 ) | 61 (73%)
med J 13 10 77 1 9 10 90

ow W 1 10 91 10 10 100

ael G 1 10 91 10 10 100 -

ard 14 9 64 8 9 89

:R 9 9 100 7 9 78

man M 9 6 67 6 6 100

r . 7 6 86 6 6 100

anroth M 11 6 55 1 5 6 83

nts 10 5 50 5 5 100

antG 1 5 45 5 5 100

nas D 5 5 100 5 5 100

onT 8 5 63 5 5 100 -

femi J 9 4 a4 4 4 100 ot

nd 6 4 67 4 4 100

smanJ 8 4 50 4 4 100

1son M T - - 6 4 67 0 4 0

ido G 6 4 67 4 - 4 100

son J 4 4 100 1 .o 3. 4 75

wrd W 4 4 100 = 4 4 100

W - 7 4 57 4 4 100 ]

chG —— 6 3 50 3 3 100 its |

am D 10 3 3 7 3 . 3 100 P

be R 5 3 60 3 3 100 =

N 3 ) 9 3 33 3 3 100 ]

stein A 3 3 100 2 . 3 67 ]
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2.4 Subject Accountability

A total of 356 patients were randomized into Study 3002 and 331 patients in Study 3003. In both
studies, all randomiZed patients received at least one dose of treatment. The table below shows
the sponsor’s calculations of the total number of patients who withdrew and those who were
withdrawn due.to lack of efficacy. The placebo group had a very large percentage of dropouts in
both studies (66% and 72% in Studies 3002 and 3003, respectively). The Saimeterol group
followed with 45% and 51% in Studies 3002 and 3003. Fluticasone had 26% and 27%, and
finally the combination product had an 18% and 17% dropout rate in the two studies, 3002 and
3003, respectively. The large number of placebo and Salmeterol dropouts make oompansons
involving these two arms difficuit.

Tabie 9: Sponsor’s Table (including Thomas Edwards)

Study 3002 StugL3003 _
Total N Total #(%) | Total N Total # (%)
Random- Number With- Random- { Number With-
ized (%) With- drawn tzed (%) With- drawn
drawn Due to drawn Due to
Lack of Lack of
Efficacy . Efficacy
| Placebo  ~ 82 54 (66%) | 41 (50%) 93 687 (72%) | 58 (62%)
Combination (SF) 92 17 (18%) 3 (3%) 84 14 (17%) 4 {5%)
| Salmeterol 92 41 (45%) | 32 (35%) 38 45 (51%) | 33 (38%)
Fluticasone 90 23 (26%) 10 (9%) 84 23(27%) | 19 (23%)

This reviewer could not replicate the sponsor’s results using a cutoff number for days on study.
However, the results of a tabulation of the number of patients who had fewer than 84 days on
study, and the number who had fewer than 80 days on study were similar to those of the
sponsor's. The numbers are presented in the appendix Table 1. The results presented below
exclude Thomas Edwards’ data. The primary comparison for this endpoint was between
Combination and Saimeterol. The Combination product had lower percentages of dropouts than
the Salmeterol group in both studies, no matter how dropout was defined. The resuits were
similar in both strata of patients (those who used salmeterol prior and those who used inhaled
corticosteroids prior). In both studies, the treatment groups were ordered as follows, from least
percent of drapouts to most: Combination, Fiuticasone, Saimeterol and Placebo. Among the
subset of patients with prior saimeterol use in Study 3002, the Flutlcasone group appeared to
have similar rates of dropout as the combination product.

Table 10: Number and Percent of Patients Who Were On Study For <B4 and <80 Days
Excluding Thomas Edwards’ Data

Study 3002 _ Study 3003
T TotalN | #(%)<84 | #(%)<80 | TotalN | #(%) <84 | #(%) <80
Random- | Days On Days On | Random- | Days On | Days On
——e=] -ized - Study Study ized | Study Study

Placebo i 77 53 (69%) | 49 (64%) 90 65 (72%) | 61 (68%)
Combination {(SF)——t 87 26 (30%) | 14 (16%) 81 20 (25%) | 10 (12%)
Saimeterol 86 41(48%) | 33 (38%) 85 45 (53%) | 40 (47%)
| Fluticasone 85 30: (35%) 21 (25%) 81 28 (35%) | 21 (26%)

~F Percentages are aimost identical including Thomas Edwards’ data; from Placebo to Fluticasone
in the same order as in the table, defined as <84 days Study 3002: 70, 29, 49, and 34 percent;
Study 3003: 73, 25, 53, and 35 percent. The full table is provided in the appendix Table 1.
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The sponsor’'s presentation of the results of the protocol analysis are provided below. For Study
3002, the sponsor demonstrated statistically significant differences when comparing Advair to
both placebo and Salmeterol. In Study 3003, Advair was statistically significantly different from
placebo, Salmeterol and Fluticasone.

Table 13: Study 3002 Sponsor’s Results Probability of Remaining in Study (Volume 55; page 66)
- Iincludes Dr. T. Edwards :

: Placebo SFC | Salmeterol FP
| T 50/100 SOmecg | 100meg |
Probability of Remaining in the Study; n -
atients withdrawn due to lack of efficacy )
FéLfﬁcacy Population” 40 3 32" g
Intent-to-Treat Population” 41 i 32" — 9
overall treatment effect (p<0.001) M
® differs from placebo (p<0.007)

¢ differs from salmeterol 50 mcg (p<0.001)

Table 14: Study 3003 Sponsor’s Results Probability of Remaining in Study (Volume 64, page 58)
includes Dr. T. Edwards

Placebo SFC | Salmeterol FP

50/250 - S0mcg | 250 meg |

Probability of Remaining in the Study; n
atients withdrawn due to lack of efficacy -

Efficacy Population® 56 4 28° 19°
intent-to-Treat Population” 58 L i 33 19 |§
“overall treatment effect (p<0.001) :
® differs from placebo (p<0.001) E
¢ differs from saimeterol 50 mcg and fluticasone propionate 250 mcg (p<0.001) 14

Table 15: Reviewer’s Results Probability of Remaining in Study
Excludes Dr. T. Edwards

Intent-to-Treat
No censoring
P-values obtained from a Log-Rank Test
Placebo Advair Salmeterol | Fluticasone
Study 3002 | Median Time to Dropout 21 NA NA NA
p-value comparison to Placebo 0.0001 0.0011 0.0001
p-value comparison to Advair . 0.0042 0.3328
Study 3003 | Median Time to Dropout 29 NA 83 NA
p-value comparison to Placebo 0.0001 0.0013 0.0001
1 p-value comparison to Advair 0.0001 0.1119

NA: not applicable: lgss than 50% of the patients in this treatment group dropped out, therefore,
the time at which 50% of the patients dropped out cannot be caiculated.

s
The reviewer’s results are similar to the sponsor’s, with the exception of one comparison
(Fluticasone vS. Advair in Study 3003). Fluticasone was not statistically significantly different
from Advair in either Study 3002 or 3003, using the reviewer’s analyses.

Kaplan-Meier curves (without censoring patients who dropped out due to reasons other than lack
of effect) are provided below for both studies (and in Study 3002, for both subsets). The placebo
patients who had previously used Inhaled Corticosteroids dropped out earlier and more often than
patients who had previously used Salmeterol. Among the patients who had previously used
Salmeterol, the dropout pattern did not appear to differ between Fiuticasone and Advair.

13
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Figure 1: Study 3002: Probability of Patients Remaining in Study by Treatment Group
(Includes Dr. T. Edwards: Total N=356)
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Figure 2: Study 3002: Probability of Patients Remaining in Study by Treatment Group and

by Prior Use Status
(Includes Dr. T. Edwards)
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Prior Use: inhaled Corticosteroids Prior Use: Saimeterol
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BEST POSSIBLE COPY

Figure 3: Study 3003: Probability of Patients Remaining in Study by Treatment Group
(Includes Dr. T. Edwards: Total N=349)
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2.6 AM FEV1 (Pre-Dose)

As mentioned above, the Saimeterol component of the combination product was evaluated by
comparing the Combination product with Fluticasone using two co-primary endpoints: AM FEV1
at endpoint and AUC values at Visit 3. The pre-dose AM FEV1 values at the patient’s last visit
were compared with the Visit 2 (baseline) pre-dose AM FEV1 values. Recall that there were 2
pre-dose values (30 minutes prior to dosing and just prior to dosing).

The mean values of AM FEV1 were plotted at each time point in Figures 4-6, below. No data
were carried forward to compute these means. The mean estimates for the Placebo and

Salmeterol groups towards the middie and end of the study should be viewed with caution due to |

the large dropout rates.

Figure 6 depicts a difference between “Prior Use Status” subgroups in the magnitude of
response. Th?ﬁe'nts‘who used Salmeterol prior to the study, rather than inhaled
corticosteroids; demonstrated a greater response to the study treatment, regardiess of treatment
group. Howevgr, the-difference between Advair and Fluticasone treatment arms was smaller
amongst the patients who used Salmeterol prior to the study than those who used inhaled
corticosteroids. There was a total of 52 patients with prior Salmeterol use randomized to the
Fiuticasone and Advair arms. Due to the small numbers of patients, and the small mean
differences seen over time in AM FEV1 between Fluticasone and Advair, the effisacy of the
Salmeterol component of the combination product has not been clearly established based on this
endpoint in the population of patients who used Salmeteroi prior to the study.
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Figure 4: Study 3002: Change from Baseline in Moming Predose FEV1 by Treatment Group
(Includes Dr. T. Edwards)

07l o sragiioo--
+ F 100
6] & S50
pory ©  -Placeto P b ©
< 05 P g T |
w Garom@” "
£ + T ———
% 04 + / \\"* : N
// v ‘—‘""/ et o e
% o .
k] 0.3 /t,-/_,."a..,%‘&__,,f:’_:.-c‘.\ - ao
S 0.2 +/ ~ g O
5 . /a .~ o
o= 8
-
tol /).
5 /e
§ oo0| ¢
£ 92 138 .8 34 85 a3 81 78 76
9 83 78 80 76 75 73 70 69
g2 31 74 §9 85 . 59 58 57 52
{ 82 54 45 42 39 37 33 32 28
¥ 1 ¥ T 1) T T
Baseline 2 4 2] 8 10 12
Waak '

Figure 5: Study 3002: Chande from Baseline in Moming Predose FEV1 by Treatment Group and

Prior Use Status (Includes Dr. T. Edwards)
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Figure 6: Study 3003: Change from Baseline in Moming Predose FEV1 by Treatment Group
(Includes Dr. T. Edwards)
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Descriptive statistics and resuits from analyses are provided in Tables 16-17, below, excluding
Dr. T. Edwards’ data. The results were similar without his data. Patient #1513 was randomized
to the Salmeterol group in Study 3003. The sponsor did not provide any FEV1 data for this

patient. Therefore, the number of patients in the Salmeterol group in Study 3003 is 84, rather
than 85.

Descriptive statistics are provided below for Visit 2, endpoint and change from baseline for each
treatment group. Study 3002 is divided into two groups, those who used inhaled Corticosteroids
(IC) prior to randomization, and those who used Saimeterol. The baseline values for both
subgroups look similar, with the “IC Use Prior” group having slightly higher values. However, the
change from baseline values are different across the subgroups. The most striking difference
occurs in the two placebo groups. The “IC Use Prior” placebo group experienced a slight mean
decrease in m1 (-0.06 L) whereas the “Salmetero! Use Prior” placebo group experienced
an increase of 0.24 L. The difference in dropout rates may have confounded this result (IC Use
Prior Placeb6™88%; Salmeterol Use Prior Placebo: 54%). The other treatment groups were
similar across subgroups with the treatment arms in the “IC Use Prior” subgroup having slightly
smaller mean changes from baseline than those in the “Salmeterol Use Prior” subgroup. The
results of Study 3003 resemble those of the “IC Use Prior” subgroup from Study 3002 for all three
variables (Visit 2, Endpoint and Change). .
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Table 16: Study 3002 AM FEV1 at Endpoint (last valid FEV1 value) by Treatment & Strata
Excludes T. Edwards

Visit 2 (Average of 30 min | Endpoint (Average of 30 min Change
prior and just prior to dosing) | prior and just prior to dosing)

- n | Mean StdDev Min Max | Mean StdDev Min Max | Mean StdDev Min Max
IC Use Prior . 3 '
Placdbo 53| 212- 088 [~ 206 063 T 006 o040 O
SF 50/100 63 [ 226 0.58 270 074 044 043
$50 63] 214- 064 227 o077 : 0.14 043
F100 617218 058 235 071 020 036
Salmeterol Use Prior -
Placebo 24| 222 049 248 076 024 052
SF50/100 24| 195 0.61 260 0.80 065 054
S50 23| 212 057 244 083 032 052
F 100 241 202 072 J 262 0.88 ) 0.60 ,.0.53 J

Table 17: Study 3003 AM FEV1 at Endpoint (last valid FEV1 vai'u;)'by Treatment
Excludes T. Edwards

Visit 2 (Average of 30 min | Endpoint {(Average of 30 min Change
prior and just prior to dosing) | prior and just prior to dosing)
— n_{Mean StdDev Min Max | Mean StdDe Min _Max | Mean StdDev Min Max
Placebo 90 | 219 0.63 ( 216 074 r 1 <0.03 040 -
SF50/100 81 | 223 066 : 271 0.81 0.48 0.44
S50 84 | 220 0.57 230 0.60 ) 0.10 0.38
F100 81| 212 052 Ji 236 o083 J| 02¢ o041 J

The primary comparison for the AM FEV1 efficacy endpoint was Advair versus Fluticasone. The
model used to test the difference in mean change from baseline was an ANOVA with treatment
and center cluster. In Study 3002, a binary variable indicating the prior use strata was included in
the model. The results demonstrated a statistically significant difference between Advair and
Fluticasone in both studies. Comparisons with either the Placebo group or the Salmeterol group
are unreliable due to the high dropout rates in both arms. '

Treatment interactions with center, center cluster, and prior use strata (Study 3002 only) were
tested at the conservative level of alpha=0.25 and not found to be statistically significant. Even
though the treatment-by-prior use strata interaction term in Study 3002 was not statistically
significant, the.unadjusted means were indicative of little difference between the combination
product and fluticasone in the Salmeterol Prior Use group, see Table 16, above, (SF 50/100: 0.65
L; F 100: 0.60 L). Adjusting for center cluster differences does not account for the small
differences between the treatments (an ANOVA performed on Salmeterol Prior Use patients only,
yielded LS Means SF 50/100: 0.64 L; F 100: 0.59 L). The results presented in this review
exclude Dr. T. Edwards data. The resuits were similar to those with his data.
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Table 18: Results of AM FEV1 Analyses
Excludes T. Edwards

Study 3002 Study 3003
ANOVATtreatment, cluster, prior use strata ANOVA: treatment, cluster
S - LS Mean LS Mean
, n Change n Change
Placebo - — 77 0.055 Placebo 90 -0.039
SF 50/100 87 0.533 SF 50/250 .- 81 0.476
S50 86 0.220 S50 84 0.087
F100 85 0.348 F250 81 0.232
Diff  p-value *" Diff p-value
SF 50/100 vs. F 100 0.185 0.0048 SF 50/250 vs. F 250 0.244  0.0002
SF 50/100 vs. Placebo  0.478  0.0001 SF 50/250 vs. Placgbo 0.515  0.0001
SF 50/100 vs. S 50 0.313  0.0001 SF 50/250 vs. S 50 0.389  0.0001
F 100 vs. Placebo 0.293  0.0001 F 250 vs. Placebo 0.271  0.0001
S 50 vs. Placebo . 0.165 0.0143 S 50 vs. Placebo 0.126 0.0463
F 100 vs. S 50 ~ 0.128  0.0510 F 250 vs. S 50 0.319  0.0256

2.7 Visit 3 AUC Relative to Visit 2 Pre-dose FEV1

The second co-primary endpoint for the Saimeterol evaluation (Combination product versus
Fluticasone) was the change in the AUC value at Visit 3 as compared to Visit 2. More
specifically, the area under the curve at Visit 3 was calculated using the Visit 2 pre-dose FEV1 as
baseline. In general, patients had higher FEV1 values at Visit 3 prior to dosing than at Visit 2
prior to dosing (see appendix Tables 4-7). The increase was most pronounced among the
patients randomized to Advair. Since these patients had greater iung function prior to dosing at
Visit 3, the FEV1 response to receiving the drug was small. The AUC values at Visit 3 were
small. In order not to penalize the treatment arm with higher mean FEV1 values prior to dosing at
Visit 3, and to make use of the FEV1 curve at Visit 3, the baseline value at Visit 2 was used for
the “floor value” at Visit 3 to calculate an “alternative AUC” at Visit 3. As specified in the protocol,
the “change in AUC” variable was then calculated by subtracting the AUC value at Visit 2 from the
“alternative AUC” value at Visit 3.

Several patients did not stay in the clinic the entire day at Visit 2 or 3, or had missing values in the
middle of the day, with observed measurements on either side of the missing timepoint (“bounded
missing”). The percentages of patients with missing data at either visit were greatest among the
placebo patients and least among the combination product patients, in both studies. This
phenomenon is indicative of poor study conduct and diminishes the reliability of the results. The
sponsor chos@to use Last Observation Carried Forward (LOCF) to impute data for patients who
did not remain in the clinic for the entire day of serial FEV1 measurements. The FEV1 curves
were quite unprediciable for some patients and this reviewer does not consider LOCF a viable
option for imputation. For example, the serial FEV1 values for Patient #222 are plotted in Figure
7 below. If this patient had discontinued in the early part of the day, the AUC value would be

largely overestimated. There is no reason to believe that values would stay constant over time in

this situation. In fact, the values are expected to drop. The resuits of serial measurements in
patients who remained in the dlinic the entire day depicted instances of values increasing to an
apex and then dropping, and instances of fluctuating values over the course of the day. Itis
difficult to predict the direction of bias the LOCF method may have introduced.
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Figure 7: Serial FEV1 Measurements for Patient #222
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Since it is difficult to predict the FEV1 curve for a given patient, the reviewing medical officer

requested that the following procedures be used for the analyses performed for this review:

+ for patients with missing data after Time=X at Visit 3, use the baseline curve (Visit 2) in place
of the Visit 3 curve, and

+ for patents with “bounded” missing data, interpolate the missing values using the vaiues on
either side of the missing data.

Two separate analyses were performed for this review. The first analysis uses all patients with
full AUC data at Visit 3 (Subset #1). The second analysis uses all patients with full AUC data at
Visit 3 or Visit 2 (Subset #2).

The tabie below provides the numbers of patients who had full AUC data at both Visits 2 and 3;
patients with full data at Visit 2, but not at Visit 3; patients with full data at Visit 3, but not at Visit 2;
and patients with missing data at both visits. The treatment group with the greatest percentage of
patients with missing data at one or both visits was the placebo group, whereas Advair had the
least percentage. If a patient left the clinic due to lack of effect, excluding these patients will yield
a subgroup of patients-that has greater FEV1 values, and/or AUC values. The fact that the .
missing data is related to treatment group makes the results of the analyses (both the sponsor's
and the reviewer’s) less reliable.

——r——
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Table 20: Reviewer’s Resuits of AUC Analyses Using Subset #1 (described in text)

Excludes T. Edwards

-~ Study 3002 Study 3003
ANOVA: treatment, cluster, prior use strata ANOVA: treatment, cluster
- LS Mean LS Mean
-7 n  Change n  Change
Placebo - __ 64 3.092 Placebo 72 0.877
SF 507100 86 7.688 SF 50/250 _. 78 6.490
S50 85 5.266 S50 77 3.642
F100 80 3.882 F250 72 2.580
Diff p-value ' o~ DIff p-value
SF 50/100 vs. F 100 3.806 0.0001 SF 50/250 vs. F 250 3.910 0.0001
SF 50/100 vs. Placebo 4596 0.0001 SF 50/250 vs. Placebo 5613 0.0001
SF 50/100 vs. S 50 2422 0.0001 SF50/250vs. S50 ~ * 2.848 0.0001
F 100 vs. Placebo 0.790 0.3279 F 250 vs. Placebo 1703 0.0119
S 50 vs. Placebo 2.174 0.0067 S 50 vs. Placebo 2.765 0.0001
F 100 vs. S 50 -1.384 0.0642 F250vs. S50 1.062 0.1086

Table 21: Reviewer's Results of AUC Analyses Using Subset #2 (described in text)

Excludes T. Edwards

Study 3002 Study 3003
ANOVA: treatment, cluster, prior use strata ANOVA: treatment, cluster
LS Mean LS Mean

n AUC n AUC

Placebo 40 3.661 Placebo 49 0.739
SF 50/100 83 - 7.7514 SF 50/250 77 6.456

S50 74 5.421 §50 62 3.973

F100 72 4.080 F250 66 2.703
Diff p-value Diff p-value

SF 50/100 vs. F 100 3.671  0.0001 SF 50/250 vs. F 250 3.753 0.0001
SF 50/100 vs. Placebo 4.090 0.0001 SF 50/250 vs. Placebo 5.717  0.0001
SF 50/100 vs. S 50 2330 0.0034 SF 50/250 vs. S 50 2483 0.0007
F 100 vs. Pl-aéébo : 0419 0.6704 F 250 vs. Placebo 1964 0.0156
S50vs. Placebo _- __ 1.760 0.0742 S 50 vs. Placebo 3.234 0.0001
F 100vs. S50 -1.341  0.1033 F250vs. S 50 -1.270  0.0897
APPEARS THIS WAY
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3 Conclusions

The sponsor submitted five adult studies and one pediatric study to support the efficacy and
safety of the combination product, Advair for the maintenance treatment of asthma —

-in patients 12 years of age and older. The sponsor is seeking a claim for two
groups of patients-those maintained on inhaled corticosteroids, and those maintained on
Salmeterol. :

Study 3002 was a 12-week placebo-controlled study (n=356) evaluating the efficacy and safety of
the 50/100 dose of Advair in patients ages 12-70. Study 3003 was a 12-week (n=349) placebo-
controlied study evaluating the efficacy and safety of the 50/250 dose of in patients ages 12-69.

In both studies, three efficacy outcomes were designated as co-primary endpoints. The first,
“percent of patients remaining in the study” was used to evaluate the efficacy of the Fluticasone
component in Advair. The second and third endpoints, AM pre-dose FEV{ change after one
week and FEV1 AUC change after 1 week, were used to evaluate the efficacy of the Saimeterol
component in Advair. Statistical significance was achieved for all three co-primary endpoint
comparisons, in both studies. Comparisons of efficacy measurements with placebo and
Saimeterol are not reliable due to the large percentages of dropouts in these two groups.

Only one of the six studies submitted (Study 3002) randomized patients previously maintained on
Salmeterol alone. Due to the small numbers of patients in this subset (approximately 24 per
treatment group) and the small mean differences between Advair and Fiuticasone, Study 3002
provided insufficient evidence that the Salmeterol component in Advair was beneficial to patients
who were previously on Saimeterol.

The treatment effects of the FEV1 AUC values should be evaluated with caution because 20% of
patients in Study 3002 and 29% in Study 3003 did not provide a full day of 12-hour serial FEV1
measurements at the baseline and week 1 visits. The percentages of patients whose FEV1
curves could not be estimated were different across treatment groups. Since the missing serial
FEV1 data were related to treatment group, the resutts of the AUC measurements are less
reliable.
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Appendix Tahle 1:- Number and Percent of Patients Who Were On Study For <84 and <80 Days
Including Thomas Edwards’ data

il Study 3002 Study 3003

- T Total N | #(%) <84 | #(%)<80 § TotalN | #(%) <84 | #(%) <80
___ | Random- | Days On Days On | Random- | Days On | Days Cn

[ ized Siudy Siudy | lred Study Study
Placebo . 82 ST{fd%) | 5 83%) { 93 | 88{73%) | 54(69%)
Combination (SF) 92 27 (29%) | 8 {(16%) 34 | 21(25%) | i1 (15%)
| Salmeterol 92 45 (49%) | 36 (39%) 38 | 47(53%) | 42 (48%)
Fluticasone 90 31(34%) | 22 (24%) 34 22.(35%) | 22(26%)

Appendix Table 2: Study 3002 by Prior Use Group Number and Percent of Patients Who Were

On Study For <84 and <80 Days
Including Thomas Edwards’ data
Study 3002 Salmeterol Use Prior Inhaled Corticosteroid Use Prior
_ n=106 _ n=250
TotalN | #(%) <84 | #(%)<80 § TotalN | #(%) <84 | # (%) <80
Random- | Days On Days On { Randem- | DaysOn | DaysOn | ¥
| ized | Study Siudy ized Study Study
Placebo 27 iB(67%) | 14 (52%) 55 39 (71%) | 38 {69%) f
Combination (SF) 26 8 (23%) 4 (15%) 66 21(22%) | 11(17%) | »
Salmeterol 26 13 (50%) | 10 (38%) 66 32 (48%) | 26 (39%)
Fluticasone 27 - 6(22%) 4 (15%) 63 25 (40%) | 18 (29%)
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Appendix Table 3: Number of Patients with Missing Data for FEV1 curve at Visits 2 and 3
Numbers exclude T Edwards (percentages similar when including T Edwards)
No FEV1 data for Patient #1513 (Salmeterol, Study 3003), therefore, the numbers add up to 84

instead of 85. 7
_ Study 3002 " Study 3003
—=—" " Placebo SF50/100 S50 F 100 |Placebo SF50/100 S50 _ F 100

Full Data : 30 X 74 70 | 47 73 59 61
Both Visits, missing-at V2 0 0 0 2 2 4 3 5
Total 40 83 74 72 T 77 - 62 66
Both Visits, missing at V3 4 1 3 3 10 1 8 -
Visit 2 only, no missing valu___ 20 2 8 5 13 0 7 1
Total 24 3 1 8 23 1o 15 3
Vistt 2 only, missing at V2 10 1 1 2 11 1 5 1
Both visits, missing at both 3 0 0 3 7 .2 2 8
Total 13 1 1 5 18 3 7 9
T 82 92 92 90 93 84 88 84
ITT excluding T. Edwards 77 87 86 85 80 81 85 81

Full data at Visit 3 40 (52%) 83 (95%) 74 (86%) 72 (85%
Full data at Visit 3 or Visit 2 64 (83%) 86 (99%) 85 (99%) 80 (84%

]

49 (63%) 77 (95%) 62 (73%) 66 (81%)
72 (80%) 78 (96%) 77 (91%) 72 (89%)

Key:

Full Data: patients had full AUC curves at both visits (includes situations of "bounded missing”
Both Visits, missing at V2: patients were present at both visits, but had missing data at Visit 2

E e

Both Visits, missing at V3: patients were present at both visits, but had missing data at Visit 3
Visit 2 only, no missing values: patients were present only at Visit 2, had full AUC curve
Visit 2 only, missing at V2: patients were present only at Visit 2, had missing data at Visit 2
Both visits, missing at both: patients were present at both visits, but had missing data at both
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Appendix Table 4: Study 3002: Descriptive Statistics of Visits 2 and 3
* Visit 3 AUC values presented in this table were caiculated using the Visit 3 value prior to dosing.
“Change in AUC” was calculated using Visit 2 baseline for Visit 2 and Visit 3 baseline for Visit 3.

Viek 2 Beseline Vislt 2 AUC Viskt 3 Boseline Vielt 3AUC Change In AUC
Prior Use: inhsled Corticosteroids . :
N [Mean SO-— Min  Max [Mesn SD Mn Mex {Mesn SO Min Max {Mesn SO Mn  Max | Mesn SD Min  Max
r——_—r_'———l

Piecsbo 28 | 226 047 253 378 - 22 0e [ 145 329 [~ 108 43

SFSM100 o1 | 220 087 598 819 210 o’ 271 28 a2 45

$50 5 | 210 o8 828 385 231 on a7 348 21 328

F 100 S3 | 221 0% 200 20 23 0% L1 2 081 249

Missing valuss at Viet 3, used Vislt 2 Dats for Viek 3 :

Pacsbo 4 | 194 08 147 301 220 o8t 08 2m C221 a2

SFSor00 2 | 188 o 109 100 :

S50 8 | 106 081 a5 2% ‘1.71 ors 051 040 018 0T

F 100 3 | 173 o 108 xR N :
[ 2o

No full AUC cusrve st elther vielt [ l

Pucsbo 10 | 205 074 A1 om 19 1 110 1.5 0S8 125

SF 50100

$%0 l l

£ 100 s | 172 o074 ) o 14 212 054 128 0358 019 096

Pacsbo 12 | 22 C4e [ 1 287 om 23 222 A% 7.6

SFsn0 2 | 198 06 63 a8 245 005 218 202 320 s

S50 9 | 23 ose 611 400 247 074 228 225 38 41

F 100 19 | 200 050 3105 825 25 078 oM 260 a8t as
mmumaum:mww‘us

Pacsbo 10 | 207 0385 | 376 «08 2% 03 031 044 461 S64

sFsat00 1 | 211 . | 1408 - 34 - 16 - 271 -

S50 3 | 238 o8 404 3187 . e - “w . ~
F 100 s |16 122 22 e 139 058 03 067 2m an ¥
No full AUC curve st elther visit E
Pacsbo 2 | 23 on 048 o078 29 - 2w - 28

SFswi00 1 | 108 - Ao - .. .. ..

S50 1 {1 - ’ - - . . . - L 4
F 100 ° - ,\ - . - - Jr- - J - : J
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Appendix Table 5: Study 3002 More Descriptive Statistics of Visits 2 and 3
Change in AUC using Visit 2
Baseline for both AUCs

Visit 2

Visit 3
Baseline Baseline

Visit 3 AUC Relative to

Visit 2 Baseline

Prior Use: Inhaled Corticosteroids

N Mean Mean Mean StdDev Min Max Mean StdDev Min Max
Full Dataat Vis3 -  _
Placebo 28— 224 232 252 455 | 001 244
SFS501100 61 228 270 735 6.06 136 3.4
$50 55 218 . 2.3 480 472 048 341
F 100 53 2.21 2.36 3.11 3.64 110 254
Missing values at Visit 3, used Visit 2 Data for Visit 3
Placebo 14 1.94 220 147  3.01 0.00 ,..0.00
SF 50/1100 2 1.65 1.89 1.69 0.00 0.00
S50 8 1.85 1.7 354 290 000 0.00
F 100 3 1.73 168 332 J 0.0Q . 000 __I
No full AUC curve at either visit
Placebo 10 2.05 1.90
SF 50/100
S50
F 100 5 1.72 212
Prior Use: Salmeterol

N Mean Mean Mean StdDev Min Max Mean StdDev Min Max
Full Data at Visit 3
Placebo 12 232 257 541 658 ( 107 266 (
SF 50/100 22 1.96 245 810  4.37 274 318
S50 19 213 247 6.36 443 025 3.03
F 100 19 2.04 2.50 592  6.37 207 236
Missing values at Visit 3, used Visit 2 Data for Visit 3
Placebo 10 2.07 2.38 376 405 0.00 0.00
SF 50/100 1 2.11 3.44 14.69 0.00
S50 3 2.35 1.73 484 387 000 000
F 100 5 1.95 139 282 386 ‘S 000 000 J
No full AUC curve at either visit
Placebo 2 2.36 2.97
SF 50/100 1 1.66
$50 1 1.26
F 100 0
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Appendix Table 6: Study 3003 Descriptive Statistics of Visits 2 and 3

* Visit 3 AUC values presented in this table were calculated using the Visit 3 value prior to dosing.

“Change in AUC" was calculated using Visit 2 baseline for Visit 2 and Visit 3 baseline for Visit 3.

c‘mrﬁ‘

Visk 2 Baseline Vielt 2 AUC Viskt 3 Baseline Viskt 3 AUC Change in AUC
NiMean SD Mn Max|[Mesn SD Min Mex [Mean SD Min Msax [Mesn SO Mn  Max [Mesn SO  Mn  Max
Full Dats at VisR 3
Pacsbo 49|23 08 (7 152 321 235 om os7 325 0S5 32
sFsns0 77| 2087 495 335 282 074 19 2% 304 21
$50 a2} 225 oz 454 343 244 082 1% 28 285 38
F 250 esf215 o0ss 186 268 233 061 085 227 121 265
lmmn\nﬁammzm for Visit 3
Pacsbo 23} 203 060 089 32 199 058 027 105 A7 440
SF50250 1 | 184 928 - 275 - an - FYTIE
$50 15| 218 o055 226 12 153 048 103 130 208 128
F250 6200 032 085 075 197 o0ar. 042 073 037 075
No fult AUC curve at sither visit
Pacsbo 18] 197 057 225 130 182 045 038 oM 015 187
SFS0250 3228 o718 2% 182 At 133 052 073 284 244
ss0 7|19 o5 120 1% 200 038 040 098 J A4 02
F 250 9118 031 )'-0.88 140 J 182 034 J 054 110 03 112
Appendix Table 7: Study 3003 More Descriptive Statistics of Visits 2 and 3
N |Visit2|Visit3 Visit 3 AUC Relative to Change in AUC using Visit 2
Visit 2 Baseline Baseline for both AUCs
Mean StdDev Min Max | Mean Std Dev Min Max
Full Data at Visit 3
Placebo 49 | 234 | 235 | 108 450 [ 050 308
SF 50/250 77 223 | 262 | 659 4.79 165 - 3.12
S50 62 225 | 244 | 418 332 036 3.16
F 250 66 215 | 233 | 290 3.78 104 238
Missing values at Vislt 3, used Visit 2 Data for Visit 3
Placebo 23 203 | 199 | 089 321 0.00 0.00
SF 50/250 1 184 | 275 | 9.26 - 0.00 -
S50 15 216 | 193 | 226 1.82 0.00 000
F 250 6 209 | 197 | 085 0.75 J 0.00 0.00 J
No full AUC curve at either visit )
Placebo 18 1.97 | 1.62
SF 50/250 3 226 | 3.11
S50 7 190 | 209
F 250 9 1.95 | 1.92
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